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Abstract
This paper studies the impact of the financial and economic liberalization in
Tunisia since the mid-1980s on the financial structure and behavior of the
corporate sector. We analyze the effect of financing constraints, due to market
imperfections as well as credit allocation policies, on the determinants of
investment and indebtedness of the corporate sector. A number of firm
characteristics are found to imply significantly different financing constraints:
government ownership, trade orientation, and size of firm. We also investigate the
impact of financial liberalization on the economic performance of firms. Our
results show a strong, mostly positive, effect of financial liberalization on the
economic performance, as well as on financial structure, investment and financing
behavior of Tunisian firms.



Introduction

This paper presents an empirical investigation of the impact of financial
liberalization on the investment and financing behavior of the corporate sector and
the efficiency of credit allocation by the banking system using panel data from the
manufacturing sector in Tunisia for the period 1984-94. The move from a highly
controlled to a more liberalized financial system since the mid-1980s should have
a significant impact on the extent and nature of financing constraints on the
corporate sector and the financial decisions of firms as well as on performance.
The existence of financing constraints for corporations means that some firms
with specific characteristics might either face a wedge between the cost of internal
and external financing or be denied credit because of problems of asymmetric
information, agency costs, financial distress and credit rationing policies. The
analysis of these constraints helps understand the observed financial behavior of
firms and its departure from the classical neutrality theorem of Modigliani and
Miller (1958, 1961, 1963). More generally financing constraints amplify the
effects of shocks, contribute to macroeconomic volatility (Calomiris 1995) and
affect economic performance.
Financing constraints can result from many factors. First, access to external
finance may be conditional on the firm’s signaling its ability and willingness to
invest its own resources. Firm’s investment will depend on the firm’s capacity of
generating internal funds, this is what is referred to as the cash flow constraint.
Second, when its net worth is low, the firm is more likely to face higher costs of
external finance and can even be denied access to credit if interest rates are
administrated or cannot be raised to include an adequate risk premium. This is
what is referred to as a balance sheet constraint (or leverage constraint) in Ben
Bernanke and Gertler (1990). The firm can also be constrained because of the
weaknesses of the banking system: bank failure due to low quality of borrowers
may accelerate or cause the distress of other firms. And finally, availability of
credit can be rationed by government regulations of credit markets. Such policies
aim usually to assure a desired sectoral allocation of credit.
Adverse selection and moral hazard problems may arise from allocation of credit
by higher interest rates; indeed the interest rate offered to borrowers influences the
degree of risk of loans in two main ways. First, only those managers with the
worst risk might be willing to pay high interest rates because the probability of
failure is higher than average, which lowers the average quality of borrowers: this
is the adverse selection problem which can be reduced if the borrower can offer
suitable collateral. Second, the increase in interest rates may encourage borrowers
to use the funds to engage in more risky projects but with higher returns in case of

success than those for which the loan had been granted: this is the moral hazard
problem which can be viewed as an agency1 problem as well. Indeed, the lender
must monitor the borrower to insure that the borrower is making the best use of
the funds received.
Akerlof (1970) was the first to attempt to model asymmetric information in the
market; he applied the adverse selection problem to the market of used cars
showing that under asymmetric information no trade and hence no market
equilibrium may take place (the no trade theorem). Leland and Pyle (1977)
develop a signaling model of financial structure in which entrepreneurs seek
financing of projects whose true qualities are known only to them. They show that
entrepreneur’s willingness to invest in their own project can serve as a signal of
project quality. Stiglitz and Weiss (1986) argue that when banks increase
collateral requirement in order to distinguish between high and low risk borrowers
they may indirectly influence the risk as wealthier borrowers may be willing to
undertake more risky projects with the highest probability of failure which can
lower banks profit.

Myers and Majluf (1984), showed that problems of asymmetric information may
arise even in case of equity finance as the shareholders may perceive the issuance
of new shares as an adverse signal that the shares are overvalued by the market
and may be reluctant to provide the funds. Because of the effect of this adverse
selection problem on the market value of the firm, issuing new shares must
therefore be the last in the pecking order of the firm’s financing .
The financing decision of the firm may be also affected by agency problems as
outlined by Jensen and Meckling (1976). These agency costs are induced by debt
contracts as well as by equity contracts. The lender as well as the providers of
equity finance must monitor the use of their funds by the managers of the firm.
The managers might be willing to seek their own interest rather than the interest
of the shareholders or the lenders.
We organize this paper as follows: in section 2 we identify those groups of firms
which are more likely to be financially constrained based on some indicators from
balance sheet data. Section 3 tests for the presence of financing constraints using
an investment equation; and in section 4 we investigate the role of financing
constraints in determining the financing behavior of firms by testing the impact of
collateral, internal finance, and the availability of cash on the debt ratio. In section
5 we test a model investigating the impact of the financial liberalization on
economic performance. Concluding remarks are given in the last section.
                                                          
1 First noted by A. Smith (1776).

1 2



Financial structure and performance of firms: some stylized facts
Since the early 1960s, and despite some liberalization in the 1970s, Tunisia
followed until the mid to late 1980s a highly protectionist trade policy as well as
active industrial policies with heavy direct involvement of the state. The financial
system, composed mainly of the banking system, was also heavily regulated and
dominated by state banks. Five out of the twelve commercial banks are public and
they represent 68 percent of the total loans. The efficiency of the banking sector
remained low, however, due to the predominant role of the public sector, and
limited domestic and foreign competition. Non-performing loans in 1993 were
approximately 14-25 percent of the total assets and off-balance sheet items for
some private banks compared to 36 and 72% for the two main public banks.
The system was based on a selective credit allocation, regulated interest rates with
subsidization in favor of those sectors considered as high priority or of strategic
value: agriculture, export activities, small and medium sized firms and energy
saving activities. Until the structural adjustment program initiated in 1986/1987
real creditor interest rates remained negative which is a manifestation of financial
repression.
Following a balance of payments crisis in 1985-86 Tunisia began implementation
of a stabilization program, as well as a structural adjustment program of economic
and financial liberalization. The objective was to move away from a controlled
economy and an administratively managed financial system towards an open and
market oriented system with a reduced direct involvement of the state. Measures
taken to reform the financial and banking systems since 1987 included eliminating
progressively credit allocation controls by the abolishing credit ceilings and
preferential interest rates. Interest rates were progressively freed, but the Central
Bank maintained a strong involvement in their determination. Reforms of the
financial system included the development of non-bank financial institutions and
of the capital market.
The process of financial deepening in Tunisia is comparable to that of the most
advanced of the developing countries. The M2/GDP ratio increased from 33% in
1972 to 51% in 1989. The ratio of financial sector assets to GDP increased even
more reaching 125% in 1989 compared to 64% in 1972.
In this section we explore the impact of credit rationing policies and / or
asymmetric information on Tunisian manufacturing firms through analysis of
some indicators of financial structure and performance of groups of firms
according to the type and degree of financing constraints they may have faced.
We use data obtained from the annual industrial survey by the Institut National de
la Statistique (INS) of Tunisia which provides accounting reports and balance
sheets data. From an initial set of 229 firms and after checking the quality and

availability of the data we obtain a sample of 163 firms for the period 1984-1994.
Our sample represents about 14.5% of the total value added of the Tunisian
manufacturing sector in 1984.

The following indicators of financial structure are calculated (Tables A1 and A2,
stock variables are valued end-of-year) :

 ! R is ratio of total interest payments and financial charges to total debt at
mid year, a measure of the nominal cost of financing.

 ! RR is real cost of debt financing, i.e. R – inflation rate.
 ! DT/K: total debt to capital stock, where capital stock is measured at gross
value, acquisition prices.

 ! DT/AN: ratio of total debt to net worth.
 ! DLT/DT: ratio of long term to total debt.
 ! DLT/K: ratio of long term debt to fixed assets.
 ! DLT/AN: ratio of long term debt to net worth.
 ! dDT/(Kt-1): average yearly change of total debt over the period to the
stock of capital at the beginning of year.

 ! A number of indictors of performance are also calculated (Tables A3 and
A4)

 ! EBE/K: gross rate of return on capital assets.
 ! VA/K: ratio of value added to fixed capital.
 ! CF/Kt-1: internal funds to fixed assets of the beginning of the year.
 ! I/Kt-1 new investment to fixed assets of the beginning of the year.
 ! TA/Kt-1 ratio of cash or liquid assets to fixed assets of the beginning of
period.

 ! EBE/IE interest coverage ratio: gross return on capital over interest
expenses.

These indicators are computed for the total balanced data sample of 163 firms, as
well as for the different groups of firms discussed below and for four sub-periods.
While the reform of the financial sector started in 1987 it was not obvious until
1989-1990 that there was a significant qualitative change in the system.2 We
actually consider four sub-periods: 1984-86 referred to as a pre-reform period,
1987-89 a period of transition from a controlled economy to an open economy,
1990-92 a post-reform period where the results of the financial and economic
liberalization program became obvious, and 1993-94 a period characterized by a

                                                          
2 Other dates for break-up of the sample confirmed the significance of the 1984-89 and 1990-94
decomposition.
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low inflation rate followed by a decrease in interest rates. The stylized facts from
this analysis and the impact of financial reforms on financial structure and
performance are evident from Figures 1 to 3, which highlight two sub-periods:
one representing

Public vs. private sector firms.
The sample includes 15 public sector firms among which 8 are fully state owned,
and 7 have more than 34% government share of capital. The rest (148) are private
firms with only a few with a foreign participation.
On average public sector firms have “better access to credit” than the private
sector, as indicated by the higher total and long term debt ratios (Fig. 2 and 3,
Table A1). The ratio DLT/K compares the importance of long term debt to the
amount of fixed capital held by the firm and helps understand the evolution of the
asset-liability management of firms: firms with a higher proportion of fixed assets
in total assets should have a higher proportion of long term debt in total liabilities.
The results suggest that once again the public sector is less constrained in the
access of long term finance. The long term to capital stock ratio is twice as large
for the public sector. Debt ratios decline significantly for both categories after
financial liberalization, but the public sector remains twice more indebted in terms
of long term debt than the private sector.
The real cost of debt to the public sector was close to zero before liberalization
(Fig.1). It increased significantly after reform, but remains almost one third that of
the cost to the private sector (6% vs. 16%).
The various economic indicators, such as productivity of capital and rate of return
on fixed assets, show much better performance for the private sector (Table A3).
They also deteriorate significantly after liberalization for the public sector, while
the investment rate increases. The average rate of investment I/Kt-1 when
compared to the average yearly internal finance available CF/Kt-1 ([I-CF]/Kt-1 gives
the difference between the average yearly investment rate and the average cash
flow per unit of capital) confirms a structural change in the investment/financing
behavior of the different groups of firms: the public sector invests after the
liberalization much more than warranted by sustainability.
The financial indicators, interest coverage ratio (EBE/IE) and cash flow to assets
ratio (CF/K), of the public sector are better than the private sector. This reflects
mainly the low cost of debt. The public sector holds also more cash per unit of
fixed assets than the private sector.
Kaplan and Zingales(1997), when classifying firms according to the degree of
financing constraints, consider indeed that a large amount of cash held by the firm
indicates the absence of financing constraints. Calomiris (1995) considers that

firms tend to hold “liquid assets reflecting their role as a buffer stock to prevent
fixed capital from fluctuating as much in response to earnings shocks”. Public
sector firms hold the largest amount of cash compared to fixed assets, implying
again weaker financing constraints (Table A3).

Trade orientation and growth of firms.
Among the 163 firms, 22 are considered as exporting because they export 10% or
more of total sales on average over the period. We also distinguish between
growth firms and non growth firms by separating those firms with assets growing
at a rate of 15% per year on average (51 growth firms) from the rest of the sample.
In the private sector both the degree of leverage (measured by DT/K, DT/A) was
more favorable to the more export oriented firms (Table A1, Fig. 2 and 3). This
bias increased significantly after financial liberalization. The long term credit to
capital stock ratio increased for exporting firms while it declined overall. The
differential in the real cost of debt increased significantly in favor of exporting
firms. The same differences are also observed in favor of growth as compared to
non growth firms (Table A1, Fig. 2 and 3).
The exporting firms in the private sector had better performance indicators before
liberalization, during the periods 1984-86 and during the 1987-89 macroeconomic
adjustment period (Table A4). However the indicators deteriorated greatly after
liberalization and became worse than for the non-exporting firms. The good
performance during the earlier period reflects partly the large exchange rate
adjustment during 1984-1986 which had a strong impact on the profitability of
exports. But other factors must also be playing a role.
Growth firms, on the other hand, maintained their favorable performance
throughout the periods. Their higher returns on capital of growth firms are
associated with a better access to long term finance.
For public sector exporting firms the real cost of debt was even negative before
and after liberalization (Table A1) and debt ratios were the highest among all
categories of firms. Their indicators of performance are also the worst among all
groups, despite the continuing large increase in their indebtedness at the lowest
cost (Table A3).

Size of private firms.
The private sector firms are grouped into three classes according to size of assets:
the small size firms (83) with total assets of less than 1 million dinars in 1984,
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medium sized firms (48) with assets between 1 and 5 millions dinars and large
size firms (13) with assets greater than 5 millions dinars.3

Indicators of financial structure differ significantly between firms according to
size (Fig. 2 and 3). Large firms have the largest indebtedness ratios and lowest
cost of credit. A surprising finding is that small firms have higher long term debt
to capital stock ratio and lower cost of credit than medium size firms during
financial repression. But this order is reversed after liberalization. The cost of
credit increased for all categories of firms but most significantly for the small size
firms (from less than 10% to 17%). They have a lower proportion of fixed assets
in their balance sheets hence to a higher proportion of short term financing in their
liabilities, short term financing being more expensive.
Small and medium size firms, facing the highest cost of financing, have also
higher returns and productivity of capital than larger firms (Table A4). After
liberalization the indicators for  small firms improve compared to the medium size
firms as their cost of debt increases more.
Medium sized firms on average hold much more cash per unit of fixed capital
since the reforms. This may reflect less constraints, but a firm also can be
committed to holding more cash assets in order to smooth investment in period of
low earnings because it can not rely on the availability of external finance.

Investment and financing constraints
In order to analyze the impact of informational asymmetries and administrative
credit controls on the corporate sector in Tunisia we first estimate an investment
equation for the private sector firms. We exclude the public sector firms group
from this analysis as evidence suggests that administrative and direct government
intervention were predominant in the determination of investment decisions. We
follow the approach used by Fazzari, Hubbard and Peterson (FHP 1987) for US
firms, Hoshi, Kashyap and Scharfstein (1991) for Japanese firms (showing that for
firms affiliated with Keiretsu groups, cash flow has a smaller impact on
investment), Harris, Schiantarelli and Siregar (1994) for Indonesian firms,
Chirinko and Schaller(1995) for Canadian firms, Hermes (1996) for Chilean firms
and Gelos (1997) for Mexican firms.4

The model is based on the standard accelerator hypothesis, and extended to
account for financing constraints. Assuming that investment is financed by both

                                                          
3 In 1984 one Tunisian dinar was $ 1.3, and in 1994 it was $ 1.0.
4 A problem with the methodology is that it assumes that changes in cash flows are not related to
investment opportunities. If the cash flow variable reflects such opportunities, which are not captured
by other included variables,  the coefficient of CF may not measure the extent of financial constraints.

cash flow and new debt, we introduce a cash flow variable as a proxy for the
availability of internal finance which places constraints on actual investment. We
also test for the significance of collateral on investment, another indication of
financial constraints.

The following model is tested:
Ii,t/Ki,t-1 = α1 (∆Yi,t-1/Ki,t-1) + α2(CFi,t-1/Ki,t-1) + α3(GARi,t/K i,t-1)

with Ii,t/Ki,t-1 is the investment to capital stock ratio (or rate of growth of the
capital stock), ∆Yi,t-1/K i,t-1  is the change in sales to capital stock ratio which is
expected to measure future profitability, CFi,t-1/Ki,t-1  is cash flow to capital stock
ratio, and GAR i,t/K i,t-1  ratio of potential collateral to capital stock
We estimate the model using Feasible Generalized Least Squares (FGLS) with the
white heteroskedasticity - consistent standard errors and covariance on a panel of
195 firms. The results are reported in Table 1.5 D is a multiplicative dummy
variable used to test for structural change after financial liberalization (1990-94),
and EX is a dummy for exporting firms.6

The accelerator variable has the expected positive coefficient, and is significant
for all groups but large firms. All groups except large firms are likely to invest in
reaction to recent changes in sales which convey information about future sales.
The cash flow variable (net of tax profits + depreciation allowances + provisions)
represents the internal finance possibilities of the firms, and is expected to be non
significant when firms are not financially constrained. Because of informational
asymmetries the ability of the firm to raise external finance can be conditioned by
its ability to generate internal finance: one should expect that an increase in cash
flow, as a sign of creditworthiness, influences investment positively. Recent
empirical work investigating the presence of financial constraints, considers that if
a firm has difficulties obtaining external finance, its investment should display
excess sensitivity to the availability of cash flow. Fazzari, Hubbard and Peterson
(FHP 1987) when investigating for the presence of constraints for small US firms
due to asymmetric information considerations, compared cash flow sensitivities of
different size or groups of firms and interpreted the higher sensitivity as evidence
of facing more financial constraints.

                                                          
5 This sample includes 195 firms which is more than the (148) sample of private firms used in Section
2, because we use the balanced panel data sample of firms for which the data needed for these tests are
available.
6 Exporting firms are those exporting on average 5% yearly of their total sales, which is different from
the criterion used in Section 2.
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Based on the FHP interpretation we find that the coefficient of the cash flow
variable is insignificant for exporting firms and large firms. These groups of firms
appear to be not financially constrained prior and after liberalization. They have
informational advantages which make them less subject to credit constraints. The
striking finding, however, is that small size firms would appear less financially
constrained than the medium size group. This is consistent with the stylized facts
description above. The coefficient of the cash flow variable is significantly
different from zero but much lower than that of the medium size group. It
increases after financial liberalization, while the coefficient for the medium size
firms does not change.
Kaplan and Zingales (1997) recently questioned the underlying assumption of a
monotonic increase of cash flow sensitivities with the degree of financing
constraints. They argue that "there is no strong theoretical reason to expect a
monotonic relationship"7 and show for example that, some of the firms classified
by FHP as financially constrained firms are healthy firms and "could have
increased their investment without tapping external sources of capital". Indeed,
while it is evident to conclude that there is no constraints if investment exhibits no
sensitivity to the cash flow variable, one can not expect necessarily that a higher
coefficient be a sign of more constraints.
The cash flow variable represents the internal finance possibilities of firms, and
signals their willingness to risk own resources. It is true that the higher the
coefficient and the bigger the impact of internal finance on investment. But does a
higher coefficient necessarily mean tighter constraints? A higher coefficient of the
cash flow variable may indicate less financial constraints for a given category of
firms, as these firms are able to invest more (and mobilize more external
resources) than firms from another group for a given cash flow. First, under the
Jensen(1986) “free cash flow” hypothesis firms generating high cash flow will
tend to waste the excess cash flow by investing in low efficiency projects
detrimental to shareholders’ interest. If firms differ in their governance structure
in some systematic way so as to make them more likely to engage in such
behavior this may be reflected in the coefficient of cash flow variable. Second,
cash flow acts as collateral and indicator of creditworthiness. Banks may value
this collateral more for some firms than others, yielding different cash flow
coefficients. This effect is similar to that of real collateral discussed below. This
alternative interpretation of the investment sensitivity to the cash flow variable is
in contradiction with the previous studies using this methodology, and more
consistent with the conclusions of Kaplan and Zingales (1997).
                                                          
7 Kaplan and Zingales (1997), pages 170 and 184.

This interpretation would indicate from the results of Table 1 that small sized
firms are more credit constrained than medium sized ones. Financial liberalization
has also loosened their external finance constraints. The fact that the cash flow
coefficient is insignificant for the large and exporting firms, which are presumably
less financially constrained, would imply under this interpretation that for these
groups investment does not depend on the availability of internal finance. Or in
other words that the variability of investment can not be explained by the
variability of internal finance. This would  imply a discontinuity in the effect of
cash flow on investment: firms are either not subject to constraints when the
coefficient is zero or constrained if it is positive, but a larger positive coefficient
would mean less constraints.
Because of information asymmetries, “collateralizable” net worth can improve the
firm’s ability to raise new financing so that investment should respond positively
to an increase in the net worth of the firm. We test for this effect by using the
collateral variable which is a measure of guarantees the firm can provide to banks.
Measured as the value of land and construction (real estate), it captures the impact
of net worth on investment and should be positively correlated with investment.
The coefficient value of the collateral variable will depend, however, on how
valuable is collateral for credit decisions. For instance collateral may be irrelevant
and its effect on investment low either because the collateral is not enforceable
due to difficulties and high costs to foreclose, or because the firm has other
characteristics of creditworthiness which compensate the need for collateral.
The collateral variable has a highly significant effect on investment for all groups
of firms, again supporting the significance of informational problems in financial
markets. It may indicate also difficulties for the lenders to asses the risk due to
lack of experience, skill and human resources; credit is allocated mainly against
collateral. Exporting and large firms have the largest coefficients on collateral due
to better creditworthiness and less moral hazard. For medium sized firms, on the
other hand, collateral has a lower coefficient than larger sized firms indicating
higher costs of enforcement and lower value of collateral
The coefficient of collateral for small sized firms is higher than for medium firms,
and is similar to that of the large firms. Like for the cash flow variable this may
indicate that they are less constrained than the medium size firms. The coefficient
decreases after the liberalization making small firms also more constrained. This
suggests either that the liberalization was not accompanied by an improve in the
banks technical abilities to evaluate or to monitor credit risk or may reflect
government intervention during the pre-liberalization period and a more market
oriented system after liberalization.

9 10



Financing constraints and indebtedness
In this section we present the second set of tests for the presence of financing
constraints by investigating directly the determinants of indebtedness, as
measured by the total debt to capital ratio. The following equation is used:

DTi,t/Ki,t-1=β+β1(CFi,t-1/Ki,t-1)+ β2(GAi,t/Ki,t-1) +β3R
with variables as previously defined and R is the nominal cost of debt. Our
hypothesis concerning the cost of debt is that firms which face the highest cost of
debt are less levered. We expect a negative link between the cost of financing and
the level of debt.
The results reported in Table 2 support our earlier finding of different financing
behavior between groups of firms. Market orientation is also an important
determinant of indebtedness. The equations are significantly different between
exporting and non-exporting firms and according to size of firm. Also, the
coefficient of the dummy for exporting firms (EX) in the equations by size of
firms is significant for all the size groups.
The regression coefficient of the cash flow variable reflects two effects: the cash
flow generated at time t-1 can serve either to reimburse prior debt or to finance at
least partly new investments with a negative effect on debt, but it can convey
information on future investment profitability and can act as a collateral cash to
allow the firm to raise new financing and have a positive effect on debt. The
negative sign for most groups before the liberalization shows that internal finance
was mostly a substitute to external finance. For large sized groups, however, the
coefficient is insignificant, and the positive collateral and profitability signal
effect of cash flow is sufficiently large to compensate for the negative substitution
effect: this result supports our earlier finding of weak constraints for large firms
before as well as after the liberalization. Moreover the higher (in absolute value)
the coefficient of cash flow the more constrained is the firm. Indeed the more
constrained is the firm the quicker it will adjust its debt ratio when the cash flow
goes up. The cash flow coefficient is higher for non-exporting than exporting and
for small firms than for medium or large firms.
After  liberalization we observe a positive shift in the parameter of cash flow for
non exporting as well as for medium and small sized firms making them less
financially constrained: their recourse to external finance is less dependent on the
availability of internal finance.
The collateral variable has a significant and positive impact on the debt ratio for
all groups of firms again supporting the significance of informational problems in
the credit market. The results are consistent with those found in the investment

equations. A higher coefficient indicates a higher ability to leverage more for a
given collateral. Large size and exporting firms have the greatest leverage for a
given collateral and smaller firms the lowest. After liberalization the effect of
collateral on the debt ratio is reduced significantly for most groups except for non-
exporting and for large firms. This may reflect either better possibilities for banks
to discriminate between borrowers following liberalization by charging
appropriate risk premium as collateral becomes less important for indebtedness.
For large firms, however, collateral remains as important for indebtedness;
possibly indicating that liberalization did not change in any significant way their
informational problems with respect to banks.
The results show also a strong negative and significant link between the debt ratio
and the cost of financing.  Even during financial repression the real cost of finance
remains a significant determinant of indebtedness. The coefficient for cost of debt
is about the same order of magnitude for all groups, except exporting firms where
it is strongest. There is, however, a significant drop in this negative link after
liberalization only for exporting as for small firms, making them similar to other
groups.

Financial liberalization and performance of firms
Given the prevalence of financial constraints, whether due to market
imperfections or to government interventions, one issue of major interest is how
efficient was the banking sector’ performance in the allocation of resources. We
observed in section 2 that there were significant differences in “access” to credit
which can be related also to performance. Such first indications relating to the
period 90-92 after liberalization are summarized in Table 3.
The public sector with 42% of value-added had 55% of total debt, and lower rates
of return. This feature is even more striking for exporting public firms with half
the stock of debt and the lowest rates of return. We observe more generally that
firms which are more levered have a lower return on capital, which may indicate
lack of efficiency in the allocation of resources.
We observe also a positive relationship between economic performance and the
cost of financing. This is consistent with the theoretical hypothesis that higher
rates of return are associated with higher risk and higher interest rates. According
to the McKinnon(1973) and Shaw (1973) analysis of the impact of financial
conditions of developing countries on economic growth, financial liberalization
which leads the interest rate towards its higher equilibrium level, is expected to
increase both saving and investment and exert a positive effect on economic
growth. A high interest rate deters entrepreneurs from undertaking low-yielding
investments, which in the long run leads to productivity growth. Fry (1997)
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reports that cross countries investigations of the impact of real interest rate on
economic growth find a positive and significant relationship between the average
rates of growth in real gross domestic product and the interest rate. More over,
these studies indicate that the average productivity of investment in countries with
positive real interest rates is much higher than in countries with negative real
interest rates (Fry 1997). All these studies aimed to show at the country level that
countries of high interest rate have higher economic growth; none of these papers
was interested in making evident this positive link at the firm level within one
country. Indeed it was shown in the previous section of this paper that in Tunisia
financial government policies and asymmetric information problems lead to a
segregation among different groups of firms in the cost of financing. One way to
test whether the McKinnon-Shaw hypothesis holds is to estimate the relationship
between the cost of financing and economic performance for a sample of firms at
a given time, and to compare the relationship prevailing before and after the
liberalization.
We investigate this issue further using regression analysis and testing for changes
in the relationship between the cost of financing and economic performance after
financial liberalization. We focus on two sub periods 1985-87 as a pre-reform
period and 1990-92 as a post reform period.
The following model is tested:

EBE/Kit-1  = α1 + α2  Rit + α3 (DT/K)it-1
with variables as defined above, and run the regression on the mean variables of
sample of 148 private firms for each sub period (cross section analysis)8. The
method used is least square with the Newey-West HAC standard errors and
covariance correction for cross section heteroskedasticity. The results are reported
in Table 4.
The results show a positive and significant correlation between the level of the
cost of financing and the gross return on capital before as well as after
liberalization. Firms which face higher interest rates have a better performance.
The explanatory power of the model tested is much better after the liberalization
with R2 almost twice as high as before the liberalization. The coefficient of the
cost of financing is also higher after the liberalization which shows a stronger
relation between economic performance and cost of financing. Financial
liberalization had a significant impact on the performance of the corporate sector
in Tunisia.

                                                          
8 We use the same sample as the one used for computing the financial structure and performance
indicators in section 2 because of missing data.

The coefficient of the total debt ratio (α3) captures the impact of the degree of
leverage on the gross return on capital. For a given interest rate, in the context of
an economy characterized by credit rationing, one may expect that greater
availability of credit would allow firms to leverage more and undertake more
risky but with higher expected returns projects. But policy induced credit
allocation may go in the other direction if it gives priority to lower profitability
activities and projects. Our results show a positive relationship between
indebtedness and gross returns on capital. The strength of this link is twice greater
after the liberalization (0.325 vs 0.159), which suggests an improvement in the
overall efficiency of capital within the private sector. However as we observe
from Table 3 this positive correlation is reversed when we consider the private
versus the public sector as a whole, which reflects mostly policy induced credit
allocation.

Conclusions
We showed in this paper that because of asymmetric informational problems and
credit rationing policies size of firm, trade orientation and public ownership are
important determinants of access to credit and financial structure before as well as
after financial liberalization. The analysis indicates that because of market
imperfections, asymmetric information and/or lenders lack of skill and experience
in assessing risk, cash flow and real collateral are major determinants of
investment and of indebtedness. The size and significance of these effects depend
on firm characteristics. Public sector firms had the best access to external finance,
with lowest cost and highest debt ratios. Large firms and exporting firms have
informational advantages and are less or not at all constrained. The more
constrained in terms of access to credit are small and medium sized private firms,
especially non exporting firms.
The financial and economic liberalization program initiated since the mid-1980s
in Tunisia had significant effects on the investment and financing behavior of the
corporate sector. Total indebtedness declined but its allocation and the extent of
financial constraints changed towards more efficient credit allocation. We find
also a positive link between firms economic performance and the cost of financing
which is stronger after financial liberalization; which suggests that financial
liberalization has a positive effect on economic growth.
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Figure 1: Real Cost of Debt
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Figure 2: Total Debt to Total Assets:DT/A
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Figure 3: Long Term Debt to Fixed Assets: DLT/K
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Table 1: Determinants of Investment

∆Y/K CF/K DxCF/K GA/K DxGA/K EX
Whole sample 0.006* 0.064* 0.053* 0.245* -0.050* 0.030**
(195) (6.89) (9.47) (2.70) (19.44) (-3.58) (19.02)
Exporting 0.015* 0.080 0.134 0.590* -0.300 -
(44) (7.92) (0.84) (0.83) (3.44) (-1.75) -
Non-exporting 0.002* 0.036* -0.011 0.138* 0.050* -
(151) (2.37) (7.77) (-1.38) (18.76) (5.30) -
Small-size 0.005* 0.024* 0.081* 0.25* -0.070* 0.030*
(120) (4.96) (3.16) (3.57) (13.68) (-3.52) (20.76)
Medium-size 0.012* 0.146* -0.009 0.171* 0.028 0.022*
(57) (6.96) (10.01) (-0.34) (10.69) (1.50) (5.33)
Large-size -0.007 0.118 0.123 0.260* -0.060 0.018
(18) (-0.40) (1.07) (0.99) (2.55) (-0.66) (1.64)

Notes: (a) number of firms is indicated under each category in the first column;
(b) t ratios in parentheses under coefficients; (c) a * indicates significance at 5%.
Method of estimation is FGLS with-White Heteroskedasticity-consistent standard
errors and covariance. F test of the significance of difference between size groups
is F = 6.52. F test of significance between exporting and non exporting is F =
120.58.
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Table 4: Economic Performance and Financial Liberalization.

Constant DTt-1/K R R2

Pre-reform 85-87 0.090 0.159 0.485* 0.22
148 firms (2.50) (3.19) (3.21) -

Post-reform 90-92 -0.037 0.325 0.699* 0.39
148 firms (-0.60) (4.31) (3.94) -

Notes:  t ratios in parentheses under coefficients, (c) a * indicates significance at
5%. Method of estimation least square with Newey-West HAC standard errors
and covariance correction for heteroskedasticity.
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