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Abstract

The present work analyzes the use of derivatives and the interaction with alter-
native hedging strategies of exchange rate risk. The knowledge, use and eventual
interest in the hedging of risks with financial derivatives are analyzed, due to the
state of development of the market in Uruguay. We develop empirical models that
explain the determinants of the decision to use derivatives and interest in the use of
derivatives, with the particularity of endogenously modeling the alternative hedging
strategies that firms use.

A relevant result is the that the Uruguayan firms make cover maintaining high
levels of liquidity and invoicing in foreign currency in the domestic market. The
endogeneity of both strategies was confirmed, and a negative and significant cor-
relation was found between the use of these strategies and the use, and interest in
using, of financial derivatives. Also, large firms are more likely to use sophisticated
instruments. It seems to be an asymmetrical concern about exchange rate risk,
firms that maintain currency mismatches flows in favor of the dollar are less likely
to use hedging strategies.

JEL Classification: G, G30, G31. Keywords: Hedging, Exchange Rate Risk,
Derivatives, Dollarization, Currency Invoicing.
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1 Introduction

The execution of a survey on the invoicing by currency of Uruguayan companies, allowed
to extend the work of Licandro, Mello and Odriozola (2014) carried out with a specific
survey on the use of derivatives. The main contribution of the paper is to corrobo-
rate some hypotheses expressed in this paper, since this new contribution evaluates the
interaction of strategic decisions to hedge exchange rate risk in an endogenous way.

This paper analyses the determinants of the interaction between the different financial
risk coverage strategies. To this end, we model the simultaneous decisions between the
main exchange rate risk hedging strategies: foreign currency invoicing, holding high
liquidity levels and the use of financial derivatives. The three strategies present costs, in
both monetary and risk terms. However, the use of financial derivatives presents reduces
allocation inefficiencies and the taking of risks that could affect financial stability. For
them, it is healthy to develop deep financial markets that work efficiently, thus allowing
diversification and transfer of risks.

With the move to monetary aggregates in June 2013, the Central Bank of Uruguay
(BCU) accelerated its efforts for the development of markets, particularly, through the
creation of an interest rate hedging market. Since the beginning of the 2002 crisis, the
BCU has focused its efforts on market development, with initiatives such as the creation
of the UI, nominal peso issues, stretching the yield curves of public bonds in pesos and
UI, strengthening the interbank market with guaranteed loans and the system of primary
operators, etc. When the step to aggregate management is carried out, the volatility
of the money demand, which was previously reflected in the changes in the amount
of money, now turns to the interest rate, generating uncertainty about its level that
can adversely affect the functioning of the business sector. In this context, the Central
Bank of Uruguay focused its efforts in cooperating with the private sector to limit the
impacts of the change of monetary policy instrument, initiating a process of dialogue for
the creation of an interest rate hedging market. In the context of this market creation
initiative, it is relevant to dimension the potential demand of this type of instruments
by the companies.

Holding positions in derivatives (mainly, but not only exchange rate) is associated in
the data to large firms. It is observed that the firm’s size and the fund flows currency
mismatch increase the probability of using derivatives for hedging. On the other hand,
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having high liquidity ratios and invoicing in dollars in the domestic market are used as
natural hedging strategies, substituting the use of derivatives.

For the set of companies that do not use derivatives, the interest in eventually contracting
such instruments seems to be associated with the existence short term debt and a reduce
share of liquidity in assets, probably related with the fact that holding liquidity is costly
for these firms. Again it seems that does firms that have bigger shares of sales nominated
in USD are less likely to use derivatives.

The rest of the work continues as follows; in the following section we present some
market data and background of studies of demand for derivatives in Uruguay. In section
three we describe the database to be used. In section four we present the models to be
estimated and the results obtained. Finally, section five concludes.

1.1 Literature Review

Internationally there is a vast literature on the use of financial derivatives to hedge risks.
I will concentrate in recent developments about the interaction on different coverage
strategies. At the firm level, it is important to contrast hedging with derivatives with
other risk management alternatives.

Döhring (2008) discusses exchange rate exposure in terms of transaction risk in the
European Union. The paper argues that domestic-currency invoicing and hedging with
exchange rate derivatives allow a fairly straightforward management of transaction and
translation risk and discusses under which circumstances their use is optimal. It finds
that euro-area exporters have instruments a great menu of options to limit the adverse
impact of euro appreciation and that they use financial derivatives intensely.

Martin and Mejaen (2012) use a European exporter firms survey describing that large
firms are more likely to use another currency. They show that large firms and firms
pricing in another currency as the euro are also more likely to hedge against exchange
rate risk.

Lyonnet, Martin and Mejaen (2016) in a revised version of the previous reference ex-
tending the analysis in a model of currency choice and hedging that rationalizes their
findings. When the cost of hedging has a fixed component, large firms are more likely
to hedge and to invoice in the importer’s currency. This has implications for exchange
rate pass-through.

3



There is little background that study the use of derivatives in Uruguay and its determi-
nants. Buscio, Gandelman and Kamil (2011) used a set of interviews with companies
and found that, although most of the interviewees claim to have experience in the man-
agement of derivatives, very few had them in the portfolio at the time of the interview.
They relates this to a lack of knowledge of the instruments and their way of func-
tioning, agency problems between financial managers and shareholders, which induces
unsophisticated financial management practices. Also, this work identifies the existence
of "natural hedges" as the dollarization of sales prices to cover the flow problems and the
contracting of assets in dollars to cover the mismatch of balance sheets. The work also
identifies the presence of moral hazard in the performance of the Government, which is
expected to do something in the face of strong variations in the exchange rate.

Licandro, Mello and Odriozola (2014) presented the results of a survey done by the
Central Bank of Uruguay and INE on the use of hedges. Their results show a strong
increase in the use of derivatives, even when quality control of the responses from com-
panies were done (which was not done in previous surveys). The data collected in this
survey also show that there is still a high level of ignorance of derivatives instruments,
which, despite more than doubling the number of companies that used hedges and the
proportion of interested companies, continued to show levels similar to previous surveys.
The work finds a high level of ignorance of financial instruments, which is consistent
with previous surveys and with the results of De Brum et al (2007).

Licandro and Mello (2017) demonstrates that foreign currency invoicing in the domestic
market is a strategy of hedging exchange rate risk. In particular, they found a positive
correlation between the percentage of invoicing in dollars to the domestic market with
the share of imported inputs and dollarization of debt, thus with present and future
dollarized liabilities.

2 Description of the database

In order to identify factors that determinate the decision of hedging with derivatives, we
made a database using three surveys carried out by the INE by a request from the BCU.
The Annual Economic Activity Survey (AEAS), done through all 2012, which reveals in
detail 5041 companies, and a second survey which refers to the use and interest to use
financial derivative instruments (Derivatives Use Survey, DUS), that was conducted in
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February 2014 to 454 companies and an invoicing and financial stability survey done in
June 2016 to 364 companies with data for 2015 (Invoicing Survey, IS).

The AEAS is representative of all the firms with more than 10 employees, excluding
the Agricultural Sector, and was carried out to change the base year in the National
Accounts. Both, DUS and IS are a sub sample of the AEAS, and are representative of
all the companies with more than 49 employees, 339 firms responded the DUS and 364
responded the IS. There are 310 firms with active presence in the three surveys, and this
set of companies make up the database used in the paper.

One possible problem that arises from the merger of these three surveys is the fact that
they were not conducted simultaneously. The data on the use of financial derivatives
correspond to 2014, the data regarding the strategies of billing by currency to 2016, while
the financial and productive characteristics of the firms correspond to 2012. However,
since our interest is to explain how different risk management strategies interact accord-
ing to the characteristics of the companies, the variables should be relatively stable over
a period of 4 years. Basically, the structural characteristics of the firms determines the
firm exposure to exchange rate risk, while the strategies to deal with it should be stable
in the medium term.

Table 1 presents the sectorial distribution of the database.

Table 1: Sectorial Distribution of the Dataset1

Source: Derivatives Use Survey, DUS

In Table 2 we show the inter action of the answers to three of the principal questions
12 digits ISIC Rev.3 Classsification.
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of the DUS, these are the knowledge about derivatives, the use of derivatives and the
interest in eventually using derivatives in case that not using.

Table 2: Knowledge, Use and Interest in Derivatives

Source: Derivatives Use Survey, DUS

In the DUS, 231 firms respond that they know about derivatives, this is 73% of the
sample. From those 231 firms that know about derivatives, 61 declare to use them; this
is 18% of total companies. From the 278 firms that do not use derivatives 69 respond
that they would eventually be interested in using them in the future, approximately
25%2.

Table 3 presents the descriptive statistics for the sample expanded to the whole universe
of companies with more than 10 employees. Note that when we consider the expanded
sample, knowledge about derivatives reaches 68%.

According to the survey, from the 18% of Uruguayan firms that uses derivatives 13% uses
exchange rate forwards and futures3. This is a result of the high degree of dollarization
of the economy, which turns the exchange rate risk the most important financial concern
for Uruguayan companies. A peculiarity is that this concern not only affects a companies
linked to the tradable sector, but also the whole universe of companies. This is related
to the phenomenon of cultural dollarization, measured in Licandro and Mello (2016) for
Uruguayan households, and in Mello (2016) for the Uruguayan companies.

From those firms that declare not to use derivatives, the main reason seems to be the
poor information available about the derivatives instruments in Uruguay; this is 30% of
non-users. The difficulty to value these instruments is the second fact in importance for
not using, with 17% of responses of non-users.

2For a complete description of the Derivatives Use Survey see Licandro, Mello and Odriozola (2014)
3According to BIS aggregate data, the foreign exchange contracts represents 14% of total derivatives

notional values
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Table 3: Descriptive Stats for DUS Expanded

2.1 Financial Variables and Characteristics of the Firms

Financial and microeconomic variables were elaborated from the balance sheet and the
description of assets and liabilities collected in the AEAS. We divided these variables
in four main groups, Firms Structure, Financial Structure, Financial Strategy Variables
and Productive Structure.

Firms Structural Variables:

• Firms’ Size: Interaction between sales, employees and branches. I expect a pos-
itive relation between size and the use of sophisticate financial instruments, big
firms should have access and scale economies that reduce fix costs associated with
derivatives.

• Sales on Assets: Ratio between sales and total assets. This is a proxy of efficiency,
I expect a positive relation with the use and the interest in hedging instruments.

• Nationality of capital: I would expect that foreign capital firms are more likely to
use derivatives.

• Legal Status of firm.
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Financial Structure Variables:

• Leverage: Ratio between total liabilities and total assets. The expected sign of
its relation with the use of derivatives will depend n the dollarization of the forms
debt.

• Assets Dollarization: Ratio between USD nominated assets and total assets. I
expect a negative relation with the use of derivatives, holding dollar nominated
assets is a natural coverage for exchange rate risk in a country that has been
caracterized by abrupt depreciation of its currency.

• Debt Dollarization: Ratio between USD nominated debts and total liabilities. I ex-
pect that a higher portion of liabilities nominated in USD increase the probability
and the interes in using derivatives.

• Liquidity Dollarization: Ratio between USD nominated liquid assets and total
liquid assets. As in the case of assets dollarization I expect a negative relation,
due holding high portion of USD nominated liquidity is a substitute stategy to
using derivatives.

• Share of Short-Term Debt : Short term debt in total liabilities. Having short term
debt could be positively related with the use of derivatives because implies liquidity
holdings, thus it reduces the power of holding liquid balances in foreign currency
as a strategy to hedge currency risk.

• Liquidity Share: ratio between liquidity assets and total assets. A higher por-
tion of liquidity should reduce the probability of using derivatives if its hold for
precautions reasons.

• Flows Currency Mismatch: this variable was defined as the difference between
USD earnings and outflows. A positive relation with the use of derivatives implies
that the firms are risk averse and are doing active hedging. A negative sign in this
relation implies that the firms are concerned about local currency appreciations
but not about local currency depreciations, mantaining open position in USD in
order to have a financial gain in an eventual currency depreciation shock.

• Balance Sheet Currency Mismatch: is defined as the difference between USD total
assets and USD total liabilities. The expectations respect to the relation of this
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variable with the usage of derivatives is similar to the Flows Currency Mismatch
explain above.

Productive Structure Variables:

• Share of Exports on Sales: Ratio between total exports and total sales. I would
expect that a positive relation with the use of derivatives.

• Share of Imported Inputs: Ratio between imported inputs and total costs. I would
expect expect a positive relation with the use of derivatives thus most imported
imports are invoiced in exporters currency.

• Inputs Dollarization: USD nominated inputs in total costs. My expectation is
similar to that of the previous variable.

• Sales Dollarization: USD nominated income in total operating income. A greater
portion of USD nominated sales could be because the firm is an exporter or because
it is selling in USD in the domestic market. If it is an exporter the relation should
be positive with the use of derivatives, but if it is invoicing in USD at domestic
markets it may be a hedging strategy described in detail next.

Financial Strategy Variables:

These variables are those that we evaluate as substitute or complementaries of derivatives
for doing hedging. Are endogenous variables, thus the firm chooses its value.

• Share of liquidity: Ratio of liquid assets in total assets. Holding liquidity is costly
and the decision of how much the firm wants to have is a trade of between costs
and risk, as it is suppose to be held for caution.

• Domestic Invoicing Dollarization: Ratio between sales nominated in USD to de
domestic market in total domestic markets sales. The firms cannot choose the
currency in which a firm exports, but if it invoices in USD in the domestic market it
is a financial decision4. If it presents a positive relation with the use of derivatives,
the firm is using this as a complement strategy in hedging, a negative sign implies
that the strategies are substitutes.

4See Licandro and Mello (2016) for a complete analysis of determinants of this invoicing conduct.

9



In Table 4 we present firms relevant variables separated according to whether they
use derivatives or not. We shadowed means of those variables that seem to be clearly
different for both groups of firms, as natural candidates to be used in the econometric
models.

Companies that use derivatives are bigger and with higher financial dollarization in
terms of assets, liquidity and indebtedness.

On the other hand, non users have higher liquidity ratios, both as share of total assets
and as short term net of liabilities. Additionally, derivative users seem to have higher
currencies mismatch both in flows as in the balance sheet. The bias of these mismatches
is positive, which means that the assets in USD are bigger than the USD liabilities,
and inflows in USD are bigger than outflows. However, the sign of the mismatch is not
relevant for the use of derivatives; it has more sense looking mismatches in absolute
terms.

In tradable terms, Table 4 also shows that there is a significant difference between both
groups of companies; the users of derivatives are clearly more likely to have income and
expenditures in dollars, both in invoicing and inputs. Note that the use of derivatives
does not specify whether the firm has a bought or sold position in derivatives, so we
cannot determine the sign of the risk coverage. This limitation of the data is mitigated
in part presenting the mismatches in absolute values.
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Table 4: Financial variables for Users vs Non-Users of derivatives

In Table 5 we show the descriptive statistics for non-users of derivatives, filtered out
by the eventual interest in using derivatives or not. Firms that are not interest in
using derivatives present higher liquidity; this is consistent with the perception that
holding liquidity is a natural hedging strategy. There is also evidence that firms that are
not interest in derivatives, despite having higher positive flows mismatches, have lower
mismatches in their balance sheet and lower leverage.

Generally, the characteristics of those who are interested in eventually using derivatives
for hedging are quite similar to those who are actually using them.

11



Table 5: Financial variables for derivatives Non-Users and eventual interest

3 Econometric Models

In order to characterize the determinants of hedging financial instruments demand, I
model firm’s choice and interest in using derivatives. It can be infer from the descriptive
analysis that the use of derivatives is not the only hedging strategy that Uruguayan
firms have.

It seems that holding liquidity, although is costly, is a way of been prevented of adverse
shocks, particularly holding dollarized liquidity to face exchange rate shocks. At the
same time, invoicing in USD, not only for exports but also in the domestic market, is
use strategically as a form of hedging. Thus, we estimated Probit and Probit with con-
tinuous endogenous regressors models, instrumenting strategies that are simultaneously
determined with the decision of holding derivatives, for the decision of using derivatives
and for the interest in using them in case that the firm does not actually uses them.
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3.1 Modeling Derivatives Use

I estimated two Probit models for a dummy variable that had value 1 if the firm responds
in the DUS that it used derivatives recently. Table 6 presents both models and its
marginal effects.

First I checked whether there is endogeneity between hedging strategies. According to
the exogeneity Wald Test we reject the hypothesis that Liquidity Share and Domestic
USD Invoicing are exogenous respect to the use of derivatives5.

Table 6: Probability of Using Derivatives in Hedging

Both strategies, holding liquidity and invoicing in USD, reduces the probability of using
derivatives, thus they are seen as substitutes for hedging financial risks.

5Estimated models and post estimation test are completely presented in the appendix.
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Having dollarized assets and having positive currency flows mismatches increases the
probability of using derivatives. This result suggests an asymmetrical concern about
exchange rate volatility.

The firm size is also positively correlated with the probability of using instruments, and
this could be related with the access and financial sophistication of the firm.

3.2 Modeling Non Users Interest in Derivatives

In order to complete the scenario and approach a potential demand for financial hedging
instruments, we estimated models for the probability of being interested in using financial
derivatives, for those firms that do not currently use them. As in the case of the use
of derivatives, we instrumented the ratio of domestic sales invoiced in USD and the
proportion of liquidity in the total assets, since they are endogenous variables, as shown
by the p-value of the Wald exogenity test presented in Table 7.

Dollarized invoicing and holding liquidity are negatively correlated with the probability
of being interested in eventually using derivatives. This confirms that they are substi-
tutes hedging strategies to using derivatives.

Companies that place greater proportions of their sales abroad, are less likely to be
interested in the use of derivatives. In turn, mismatches in currency flows increase the
probability that the firm is interested in using financial hedging instruments.

It seems that companies are concerned about the increase in the exchange rate, but not
by it’s reduction, since an increase of the exchange rate with an open position in foreign
currency produces a financial gain. In turn, if the company has financial debts, increases
interest in hedging.
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Table 7: Non Users probability of being interested in derivatives

3.3 Probability of Not Using and Not Being Interest in Derivatives

In order to contrast the robustness of previously obtained results, we model the behavior
of those who do not use and are not interested in derivatives. We estimated discrete
choice model for a dependent dummy variable that takes the value 1 if the firm does not
use and is not interested in using derivatives, these are 209 firms, approximately 62% of
the sample.

Table 8 presents the results for these models; endogenous variables associated to strategic
decisions, domestic invoicing dollarization and share of liquidity, are positively correlated
with the probability of not using derivatives. Note the significance and magnitude of
the coefficient associated with the dollarized domestic invoicing, if the firm invoices in
USD in the domestic market increases significantly the probability of not using nor being
interest in derivatives. This corroborates the substitutive nature of risk hedging strate-
gies between maintaining liquidity, invoicing in foreign currency and using sophisticate
financial instruments.
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Table 8: Probability of not using nor being interested in using derivatives for all firms
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3.4 Use of Derivatives in the Industrial Sector

As a final control we restricted the sample to the manufacturing industry, the main
sector of the sample (46,9% of the firms). We again estimate the Probit models for the
use of derivatives, obtaining similar results as for the complete sample. Note that for
this restricted subsample we cannot reject the null hypothesis of exogeneity of liquidity
and invoicing, thus the prefer specification is the Probit model.

Table 9: Probability of Using Derivatives in Hedging for the Industrial Sector

4 Conclusions

In the incipient development of the financial derivative market in Uruguay, there are some
interesting conclusions regarding the management of financial risks, mainly exchange
rate risk.
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The use of financial derivatives for financial risk management at the firm level in Uruguay
remains low. Companies are pursuing alternative strategies for hedging risks, such as
having higher levels of liquidity to meet their financial and operating liabilities; or invoic-
ing in dollars, even to the domestic market in order to generate the financial resources
to cover their liabilities in foreign currency. In this paper, risk management strategies
were treated endogenously, in consonance with the results of exogeneity tests. This al-
lows us to affirm that maintaining high liquidity and invoicing in foreign currency are
really strategies that are determined endogenously to the decision to use or not financial
derivatives. A negative and significant correlation was found between the use of deriva-
tive instruments and their alternative strategies. Both the share of liquidity in total
assets and the dollarization of invoicing to the domestic market, reduce the probability
of using financial derivatives.

On the other hand, the size of the firm is positively correlated with the probability of
using financial derivatives. This is linked to greater access to more sophisticated risk
hedging strategies by large companies.

The main reasons declare by companies for not using derivatives were ignorance of how
these instruments should be operate, as well as the difficulty in valuing them.

In addition, we find a negative correlation between currency mismatch in financial flows
and the probability of using hedging instruments. This suggests that companies are
more concerned with increases in the dollar rate than with the reduction maintaining
open positions in this currency, in order to obtain positive results in the event of an
eventual depreciation of the Uruguayan peso.

For the interest in using financial derivatives, we obtained similar results; the interest in
using these instruments reduces with the development of alternative hedging strategies.
The participation of short-term debts in total assets also reduces the interest in the use
of derivatives.

These results are obtained in a period of low interest rates and high liquidity in the
economy in general and particularly in the financial system. This implies that it is
relatively cheap for firms to maintain high levels of liquidity, so it would be interesting
to test these results in other global liquidity conditions.
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Appendix

A.1) Stata Models Results

A.1.1 Use of Derivatives Models and Marginal Effects
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