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Resumen

EVA® (Valor Econémico Agregado) es una medida de desempefio
comunmente utilizada para medir la rentabilidad real de una compafifa
por un periodo especifico de tiempo. El atractivo del EVA® radica en su
facilidad de cdlculo y en el hecho que mide la rentabilidad real de la firma
como una funcién del costo de capital, la utilidad operacional después de
impuestos y el capital invertido en esta. Es dentro de este contexto que
se utilizo el Andlisis Envolvente de Datos (DEA) para analizar la infor-
macién financiera de 75 compaififas del sector del calzado en Colombia.
Esto con el propésito de determinar que factor de la férmula del EVA® es
el que mds relevancia tiene en la maximizacién del EVA®. El resultado
obtenido fue que para el periodo 2007-2006 el factor mds relevante fue
el capital invertido y para el afio 2005-2004 fue la utilidad operacional
después de impuestos.
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Abstract

EVA® (Valor Econémico Agregado) es una medida de desempefio
comunmente utilizada para medir la rentabilidad real de una compafifa
por un periodo especifico de tiempo. El atractivo del EVA® radica en su
facilidad de cdlculo y en el hecho que mide la rentabilidad real de la firma
como una funcién del costo de capital, la utilidad operacional después de
impuestos y el capital invertido en esta. Es dentro de este contexto que
se utilizo el Andlisis Envolvente de Datos (DEA) para analizar la infor-
macién financiera de 75 compaififas del sector del calzado en Colombia.
Esto con el propésito de determinar que factor de la férmula del EVA® es
el que mds relevancia tiene en la maximizacién del EVA®. El resultado
obtenido fue que para el periodo 2007-2006 el factor mds relevante fue
el capital invertido y para el afio 2005-2004 fue la utilidad operacional
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1. INTRODUCTION

Although the concepts employed for calculating the EVA® (Economic
Value Added) of a firm are not new, its popularity comes from the fact
that EVA® has made modern finance theory and its managerial impli-
cations more accessible to firm managers around the globe (Young &
O>Byrne, 2001). The idea behind EVA® is pretty basic, since the firm
profitability is measured as a function of its operational profitability rela-
tive to the capital invested in the firm (NOPAT/IC). If the profitability
of the firm, which is expressed as the return on net assets in percentage
terms (RONA%), is greater than the weighted average cost of capital of
the firm also expressed in percentage terms (WACC%), then the result
is positive and we can calculate EVA® simply by using the following
formula: EVA® = (RONA % - WACC%) X IC. If indeed, the EVA® of the
firm is positive that means that the management is creating value for the
shareholders, if on the other hand the value is negative that means that
the management is destroying the value of the invested capital entrusted
to them by the company’s shareholders (Garcia Alonso, 1998).

One of the problems with accounting financial measures such as EVA® is
that they are just meaningful in relative terms. This means that the ac-
counting financial measures serve only to highlight a firm specific perfor-
mance relative to its industry. Therefore, accounting financial measures
just make sense when we can obtain a meaningful benchmark given by
the industry sector in which a specific firm conducts its business activi-
ties (Feroz, Kim, & Raab, 2003).

In the present paper, we introduce the usefulness of Data Envelopment
Analysis (DEA) in the process of indentifying specific EVA® benchmarks
for a specific industry sector. Also, the DEA model is useful for identifying
the relative importance of the input factors (NOPAT and IC) that affect an
specified model output (EVA®) in the Colombian Shoe industry sector.

2. LITERATURE REVIEW
There are numerous studies that have demonstrated the utility of Data

Envelopment Analysis in different economic and social contexts. For ex-
ample (Malhotra, Malhotra, & Mariotz, 2005) used DEA to measure the
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economic performance of the EU 15 nations relative to one another and
to determine the economic factors in which inefficient nations are lag-
ging vs. efficient ones. Usually DEA has become the most common meth-
odology to assess the efficiency of common operating units in different
economic sectors such as retailing, defense, transportation, financial, etc.
(Malhotra, Malhotra, & Mariotz, 2005).

In finance, most of the research using DEA has been focused on the per-
formance of the mutual fund industry. For example, (Murthi, Choi, &
Desai, 1997) used DEA to establish a relation between the mutual funds
returns, expense ratios and transaction costs. One of the outcomes of this
study was the creation of the DEA portfolio efficiency index (DEPI) that
does not requires a traditional market benchmark and incorporates trans-
action costs in its calculation. Another study conducted by McMullen &
Strong, 1998) showed that DEA can be used in assisting an investor in the
process of fund selection via a multifactor utility function.

More recent studies, such as the one conducted by (Haslem & Sheraga,
2003) concluded by that using a DEA model in which the Sharpe ratio
was treated as an output variable, found that there were substantial dif-
ferences between the financial performance indicators of the DEA effi-
cient and inefficient funds under study, these differences were noticeable
thanks to the concept of DEA technical efficiency. Similarly, (Galadera &
Param, 2002) concluded that by using DEA to assess the performance of
the Australian mutual fund industry, the risk-adverse funds with conser-
vative assets were the more efficient of the sample under study.

(Basso & Funari, 2003) measured the performance of ethical mutual
funds using a performance indicator based on the expected return, the
investment risk, redemption costs and treated as a categorical variable
the nature of the ethical component of the fund. They concluded that
based on the nature of the ethical indicator of a particular fund, the DEA
categorical model was the most adequate tool for evaluating investments
with categorical variables.

In the field of corporate finance (Feroz, Kim, & Raab, 2003) used DEA

as a way to solve the inconsistencies found in traditional financial ratio
analysis. They found that by using a DEA model in which the return on
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equity (ROE) was the output measure it was possible to find a consistent
and reliable measure of operational efficiency of the firm. (Sheu, Lo, &
Lin, 2006 ) used DEA to explore the relation between the diversifica-
tion and the financial performance of 14 financial holding companies
in Taiwan. Their conclusions for the sample in question were: 1) The
profitability of the financial holdings companies with a lower degree of
diversification was greater than the ones with a higher degree of diversi-
fication 2) Diversification activities that are in line with the core business
of the company perform better in terms of profitability than diversifica-
tion activities that are not related with the core business of the holding
company.

(Wang & Hsing-Wu, 2006) used a DEA input-output model as a tool to
assist the decision maker in setting corporate benchmarks as performance
indicators in a business balanced score card (BSC). They concluded that
by using DEA along with the BSC the companies under study can use both
tools to improve their strategic performance indicators.

(Margaritis & Psillaki, 2007) used DEA to explore the relationship be-
tween the capital structure of the firm and its performance. In their study
they processed the data of 12,240 firms in New Zealand and found em-
pirical evidence consistent with the agency cost hypothesis that states
that a higher leverage in the firm produces a greater technical efficiency
in the capital structure of the firm. They also found that the effect of
tangible assets and profitability is positively correlated with leverage
whereas intangible assets and other assets are negatively correlated with
profitability.

Finally, (Neves & Lourenco, 2008) used DEA to propose a 5 input/2 out-
put model to determine the technical efficiencies of 145 hotels around
the globe. Their model used EBITDA (Earnings before Interest taxes
Depreciation and Amortization) and total revenues as output variables
and net fixed assets, current assets, total assets, equity, debt and the cost
of goods and services as the input variables. They found that the most
efficient companies as measured by the proposed model were located in
North America and Oceania. They also found that by concentrating on
productivity rather than economies of scale it was possible to obtain to
improve the technical efficiency of the inefficient companies of the sam-
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ple under study. It is within this context that we will use a 1 output/2 in-
put DEA model to measure the importance of Invested Capital vs. NOPAT
in maximizing the technical efficiency of the output variable Economic
Value Added (EVA®).

3. DATA ENVELOPMENT ANALYSIS

Data Envelopment Analysis (DEA) was developed by Charnes, Cooper
and Rhodes in 1978. It is a common performance technique used to
evaluate the relative efficiency of decision making units. For the specific
purpose of our study, a DMU can be thought as a performance measure for
which the firm through decision making can affect in some degree the
desired outcome of the measure, but not with absolute certainty (Beasley,
2004). In other words, this technique can help us to know how a DMU
uses the resources (inputs) available to it to maximize a desired output.
In the case of our study the DMUs are the myriad of firms that compose
the shoe industry sector in Colombia. Therefore, the relative efficiency or
productivity of the firms (DMUs) is measured as the ratio of total outputs
to total inputs. In this case, the output in the model is the EVA® of a
DMU (shoe firm) for a specific time period, and respectively the inputs for
the model are: invested capital (IC) and NOPAT. For example, if we have a
certain number of DMU (in our case shoes firms), then:

7=1,2,3,4...... , n (number of DMUs under observation)

i=1,2,3,4....., m inputs (NOPAT and 1C)

r=1,2,3,4....., s outputs (EVA®)

Each one of the observations DMU E j=1,23,4...... n, uses:

X amount of input i for unit , i=1,2,3,4....., mand j=1,2,3,4...... . n
y,~amonnt of output v for unit j, r=1,2,3,4....., s and j=1,2,3,4...... .7
u ~weight assigned to output v, r=1,2,3,4....., 5

viiwez'glat assigned to input i, i=1,2,3,4....., m

In the present methodology the most important issue is finding the va-
lues of the weights. Since we do not (know?) the real value of a spe-
cific weight, a preset value of 1 is set for each weight that composes the
model. Therefore, we can rank the efficiency of an independent DMU in
converting inputs to outputs by using the following ratio:
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2,

Efficiency == ——

Z ViX;
i=1

The weights are found using maximum likelihood through linear pro-
gramming in which the maximization of the efficiency of a chosen DMU
is subject to the constraint that the efficiency of all the other DMUs in
the sample are subject to the same weights. Also, these values should be
restricted to values between O and 1. Therefore, the objective function
in the linear programming model should be defined as the o™ DMU for
which we wish to maximize its efficiency (E ) given the following linear
programming model (Charnes, Cooper, & Rhodes, 1978):

>,

max(E,)=-1——

Z"ixb
i=1

subject to:

S
Z”ryf'
r=1
m
Zv[xj
i=1

<L whereu, >0and v, >0

Once we get the optimal DMU that maximizes E , this DMU is said to be
the most efficient firm in the set of observations, and all the subsequent
inefficient DMUs are ranked according to the degree of inefficiency (the
inefficiency values are less than 1 but greater than 0). It is important to
remember that since DEA is a nonparametric technique, it not possible
to do statistical hypothesis testing, and also that being a extreme point
technique measurement, errors can lead to significant problems (Beasley,
2004).
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4. ECONOMIC VALUE ADDED (EVA®)

As mentioned before EVA® is calculated using the following formula:
EVA®= (RONA % - WACC%) X 1IC

Where:

RONA%= Net Operating profit After taxes (NOPAT) / Invested capital (1C)

NOPAT=  Earnings Before Interest and taxes (EBIT) — Taxes for the period
under observation

IC= Fixed assets + working capital requivement (WCR)

WCR= Current assets — Current liabilities

WACC% = Weighted average cost of capital which is equal to the sum
of each component of capital of the firm (shareholders equity
and interest bearing debt each weighted for its relative pro-
portion according to the firm’s capital structure)

Since the issue of estimating the cost of capital is still an ongoing con-
cern among academics and practitioners, for purposes of simplicity we
decided to use a constant WACC for each year for the firms under study.
In order to obtain a significant value, we used the values published for
the shoe industry sector in the US and observed Colombian country risk
premium by Aswath Damodaran in his website, which is one of the most
trusted sources for this kind of information both by academics and prac-
titioners (Ferndndez & Bermejo, 2009). In order to have a more realistic
measure for Colombia, we applied a simple Fisher equation in order to
estimate and adjusted WACC for the Colombian shoe industry sector in
the following way:

WACCS/mCal:(Z +WACCS/MUS) X (1 +Ranl) X (1 +Z'Z_”f)—1

Where:

WACC,, .= Industry consensus for the Shoe industry cost of capital in the Unit-
ed States

Rp,.= Country risk premium for Colombia for the year under study

L= Inflation rate for Colombia for the year under study
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The results are summarized in Table 1:

Table
Proxy WACC for the Shoe Industry Sector in Colombia 2007-2004

2007 2006 2005 2004
Cost of capital (Shoe industry US) 10,84% 9,02% 9,02% 8,70%
Risk Premiun Colombia 2,03% 20,3% 1,80% 1,95%
Inflation Colombia 5,69% 4,16% 4,85% 5,50%
Cost of Capital (Shoe industry Col) 19,525% | 15,860% | 16,365% | 16,915%

For the 75 companies under observation, this was the WACC used for the
period under study.

5. METHODOLOGICAL ISSUES

In order to obtain a reliable measure of the shoe industry top performer
relative to its peers, the following adjustments were made to the data in
order to fit it the primary premises of a DEA model:

1. For each of the firms under study we calculated the EVA® for the pe-
riod comprehended between 2007 and 2004, for the year 2007 there
were 75 observations, for the year 2006 we had 74 observations, for
the year 2005 there were 62 observations and finally for the year 2004,
there were 31 observations. From all the firms under study, just 31
of them have complete financial information for the period compre-
hended between 2004 and 2007. The EVA® performance measure was
calculated for all the firms that have available financial information for
a specific year, even though if in a specific year there were firms that
have not stated their financial information in previous years.

2. Since the DEA model does not allow the use of negative numbers, only
firms with positive EVA® were included into the final optimization
model. For the year 2007, of the 75 firms under study just 23 of them
reported positive EVA®, for 2006 the number of firms with positive
EVA® was 32 out of a sample of 74 firms. Respectively, for the years
2005 and 2004 just 20 and 8 firms reported positive EVA®.
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3. Those companies that reported a positive EVA®, but at the same time
reported a negative RONA and negative invested capital (IC) were ex-
cluded from the final DEA optimization model.

6. RESULTS

For all the firms under study, we obtained the following EVAs® (output
variables), NOPATs (input variables) and ICs (input variables), the results
are summarized in Table 2:

Table 2
EVA® (output variable), NOPAT and IC (inputs variables) for the
Shoe industry firms under study for the period 2007 and 2004

2007 2006 2005 2004 2007 2006 2005 2004 2007 2006 2005 2004
Output Output Output Qutput Input Input Input Input Input Input Input Input

COMPANY NAVE BA | B | mA py | Clesed | Kmesed | (Cmested | (Clmestd op’i?;?;g(gre‘:ﬁt opNe(r)aTrIg(gre;ﬁt oﬂzﬂﬁfgﬁmmgﬁm
apta) apla) apta) apia) aftertaves) | aftertaxes) | aftertaxes) | aftertares)

AMRANTE §(6362) | § (9410)| § (9242) | § (8507)| § 179008 | § 166130 | § 15661 | § 143405 | § (1411) | 5 (3062) | § (369) | § (2%0)

ALIATTI (TDA § 10590 | § e566 |5 B § 4949 | 5 44307 | 5 3D § 0148 | § 13594 | 5 12428

ALPHA SHOES SA § 4608 | § (25881) | § (16493) | § (24268) | § 150792 | § 135348 | § 182084 | § 18U | § M0N0 | 5 (M) |5 1305 |5 B3

ARTESA SA $(178978) | § (19480) | § (96447) | § (51215) | § 751635 | § 687284 | § 599124 | § 5478 | § (3222) | § 2520 | § 1600 | § 40426

BAENAY MORA CIA LTDA § 40081 [ 5 008 | 5 24898 | § 1350 | § 147848 | § 114688 | § 114365 | § 89571 | § 69149 | § 25198 | § 43614 | § 28403

BRONCO LTDA § 10885 | § (38) |5 73 § TUI| S 193|553 § 208§ 10325 160

BUSTER SHOES LTDA § OS85 (3480) § 4% |8 610§ 630 § 1511 8 10346 | 5 6864

CAIZA3 SA § MmN |5 M § 36180 | § 50979 § M8 | 5 300

JB.LTDA § 0% |5 W § T3S 660 § 308§ 199

FRATELLO LTDA § (@500 | § (68558) | § (20950) § 541203 | § 53077 | § 515466 §OBIST[S (W) |5 6406

COLANI LTDA § 0809 |5 28§ 1908 § 0|8 MEs| s w7 § B[S W[ S 56

INFANTIL COLNINOS LTDA § (3064 | 5 (22| 5 (3349 § 4|5 4|5 BSOS 8|5 (e[ s 08

OMEGAY GRULLA SA $(120700) | § (60862) | § (591,15) | $(136863) | § (833) | § 75078 | § 171000 | § 231686 | § (104625) | § (48959) | § (N31) | § (o7674)

UNIVERSOY G LTDA §(0769) | § (1253) | § (11813) | § (19953) | § 43832 |8 43099 | § 48 | 5 61038 [ 5 ()| 5 (418 |5 (93) | (9629)

COLVASUELAS LTOA §oG87) |5 G| S (859 § IS M| § 2w § 805|543 5 163

COLVEX LTDA § 1619 | 5 13912 § 156071 | § 138944 § 309 |5 3949

CONFECCIONES ARGOS LTDA § 5% |8 085 e § 2631 |5 96| 5 16254 | § § 980 | 5 S0 | § 9¥

DARIQ ADARVE Y A §(3837) | § (02) |8 @) § @) | S g | s 29| 5 MBS W55 @[S @8 (2|8 (5

FABRICA COLOMBIANA DE MOLDES [TDA | § (25263) | § (12183) | § (14701) § 19320 | § 13508 | § 101512 §owR |5 BB wI

PALERMO LTDA § (25881) | § 0714 | 8 (2937) | § (19225) | § 414707 | § 390928 | § 340127 | § 323341 | § 55090 | § 77| § 3015 |5 3805

0% §(6733) | 5 (7526) | § (3%340) | § (45423) | § 360605 | § 329300 | § 30301 | § 29347 | § WeH | § 0 | § 0% | § 4%

KONDOR LTDA § SB59 | 8 9757 | § 36009 | § 18911 | § 341687 | § ZIG4T5 | § 244642 | § 219436 | § 109073 | § 146427 | § 76044 | § 56028

GERAMA LTDA §(67%3) | 5 192 |5 (406)| 8 (4758) | 60499 | § TOL| § 62846 | 5 STBE2| S 6964 | § Ml6|§ 8151|503

JULIANA TDA § (15|85 (140 § 10186 | § 120 § 18338 1%

LA GRAN COLOMBIA § (17606) | § (11738) | § (18436) § 10145 | § 85527 | 5 1598 AR A

FACALVE DA $ 30| § 05T | § Qo) § 270059 | § 244379 | § 22065 § 509 | 5 298 | 5 1603

Continila...
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FRATN DA 5 oass) ]S 6% (m) § Mg s e A

GAVBIELL 708 SO0 | § (@nI | § GO0 | 5 (EISH) | § 4%6530 | B 3L | 5 SOIBEd | § 63507 | 5 MnET| § I | § 3% | e

GIORGIO SPORTSA 5 ee)|s weis|s (%) § 16| § 67| 5 MR SO |5 a5 16

CRUPONODASA $(154970) | $(140908) | $(180520) | $ (7se7n) | § 18307 | § 7507 | § Gs6s6 | § B9 | & (7 | 5 (081)| § (sew) | ¢ (5497)

JOUCALSA S M7 s 2|5 GSA)| S UG | § 3205 | § 41069 | § 365106 | § SeNi0 | § 9k | 5 sl | 5 2507 | § 2080
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CAUCHO Z4C DA IR 5o |s ag §oan s 9%

AN CLENENTE 4 5 @ 5o 5 @)

PONTI DA S Wl ax|s o I 5 %6 |5 S| 206
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JOSSIG LND Y CA 1A $ 09 [ § @) § U |8 @) sl |5 61

HQTEAS [T0A § (60l | 5 (m9m | ¢ (96| 5 (663 | § 1o | 6 vamor | § u7e3s | 8 16662 | S w0680 | S (L7)| S st § (8429)
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URCS DA 5B |5 me|5 @) §Ba|s TS| ke §oms|s :m| s 2

LUSAVA L0R 5 oumls onls oo §OBS| 5 BE| s AB Somls 6als on

HACAZADO MERCANTI T4 S0 |5 @] s @67 ey | s enm| s | s W] s dses| 5 | s M| S 6|8 G)

AN COLONBIA Sh s | s (]S (s[5 God) | s 213k | 5 8% | § 42 | § LBR |5 M6R | ¢ 06| § 183 | 5 less
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VAC DA § 2|5 ey |5 25 o] s meT] 8 40 §omn| s wm| s M
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HAQUPLAST T4 59 | 5 (s | § s | s @69 | 5 ces) |5 @sey| s (| s ausoe | s (mss) | § Gy | 8 o) | 8 eene)

HARQUICOLOR T4 $ )| s ]S () § OB s 4|8 sl § w5 %%|s 15w

SO MODASA S| s x| s m §omn| s sske| s sus S o@eH |5 ] s 380

IQDANCIA DA S O6H s E@m]s s § %5 |5 S| 5 203 §onnls uB| 6%

HODAPELSh $06612) | § (%635) | § (82 | § (688 | § 92646 | § 89045 | § 62457 | § I3 | § T | sem | 5 4mE | § o1

NI COLONBIANASA S | S @30 | $ (s | S @ | S 3T | ¢ 2800 | § 23669 | § 208099 | § 0% | 5 MM | S (43) |5 @54

ORDEVA CLOMEINA Sh $0252) | § 3|5 | § 04| S | S 18130 | § 1508 | § 13400 | §(Um0) | 5 08 | 5 6412 | 5 B0

ORIAL 704 § | mw|s na|s ug|s oo |s ws| s o] s s wn|s sw|s %G5 %

PRSCTO DA ECIEEET 5l 300 §omE s s

FREFABRICADOS D NARCA DA s ngls 6l @ 50| s M| s 1N BRI

gfgigg&RADE'NSUMOSPARA § a0 | § 120609 § B8 W § 82| 51252

RADERS 04 § oS eu|s ne 5 o3es s me|s me AR AR

ROGGERS DA S| s 9|5 pnls 6098 Ten | s eS| s w2 |8 em | |5 WB|§ 6% |5 1068

RONULO 104 s (moy) | s e | s 3609 5 (ael) | 8 4ms | 6 iRk | 5 0| s s | S TRl | e | § |5 g

SCHOVTHAL ITERNATONAL 4 |5 (MB)| 5 (08| 5 | § 9760 | § 139990 | § 12677 | § 108 | 5 6009| 5 IR | 5 85%8 | 5 5B

SHINDA s M) s )5 6w § s s W] § m% I

SERRA SERRANO $ a5 o] s sy s (83| § 16am | 5 1| 10U | § 1ese | § B3| 5 %07] 5 Mm% |s e

SOLES D COLOVBIASh 5 ) $(I96028) $(15523%) S |5 @] s un 5 nE) | 0854 | $(1845%)

SLSOULESA §oE0 |5 80 I BEREET)

STAION Y CA DA § (G610 | 5 (@0599) | SA99018) | § (445TE0) | § IBGSRES | § 2655688 | § UGS | SR | § AR | § SIBG| 5 (0659 | § 14558

UNTED SHOEEL o) |5 2035 3|5 4|5 |5 W0S| S eI | S M| S (47)|§ 5555 o0 |§ 8

UTRASOLES 04 S5 10678 e § 5|5 Bs| S 0 S om)] s wms s e
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TECUMOLPLAST DA I I §onBsls M|
THS DF COONBIASA 5O%6 |5 68 § (o9 |5 @) § (8| 8 (o)
SUMINITROS, TRANSPORTE Y TEC-
NOLOGASA Rl § 1803 | § 206811 5oEm) |8 @
For each year under study, only those companies that reported positive
EVA®s, NOPATs and IC were chosen for the EDA model, since EDA does
not allow for the use of negative numbers into the model. Therefore, a
basic one output, two inputs EDA model for the data exhibited in table 2
was constructed in the following way for each of the years under study:
Table 3
Efficiencies for the selected Shoe Industry Sector firms 2007
Weighted
le NOPAT (Net ' )
2007 EVA (invested operating profit Wi ngghted Efficiency (Ol
- output input weighted
capital) after taxes) ;
II'IPLIT
ALIATTI LTDA $ 10590 $ 48949 $ 20148 105,90 690,97 15,33% -585,06
ALPHA SHOES SA $ 4608 | $ 150792 $ 34050 46,08 1848,42 249% | 180234
BAENA Y MORA CIA LTDA $ 40281 $ 147848 S 691,49 402,81 2169,97 18,56% 176715
BRONCO LTDA $ 10885 $ 72432 $ 25028 108,85 974,60 11,17% 865,75
BUSTER SHOES LTDA $ 5472 $ 42195 $ 13711 5472 559,06 9,79% 504,34
CAIZA 3 SA $ 17221 $ 361,80 $ 24286 172,21 604,66 28,48% 432,45
1B. LTDA $ 2296 $ 7743 $ 3808 2296 115,50 19,88% 92,54
COLVEX LTDA $ 1619 $ 156071 $ 32092 16,19 1881,63 086% |  -186544
CONFECCIONES ARGOS LTDA $ 5736 s 21631 $ 9960 5736 315,90 18,16% 258,54
KONDOR LTDA $ 52359 $ 341687 $ 1.190,73 523,59 4607,60 11,36% | -4084,01
JOVICAL SA $ 27277 $ 327575 $ 9123 272,77 418811 651% | -391533
INDUSTRIAS AQUILES SA $ 746,65 $ 1.639,17 $ 1.066,70 746,65 2705,87 27,59% -1959,22
CAUCHO ZAC LTDA 3 22,02 $ 7769 3 3719 22,02 114,87 19,17% -92,85
LA MARAVILLA SA $ 512,99 $25.758,13 $ 554223 512,99 31300,37 1,64% -30787,38
LARCS LTDA 3 1,58 $ 83,27 3 1784 1,58 101,11 1,56% -99,52
V&C LTDA $ 109,22 $ 671,41 § 24032 109,22 911,72 11,98% -802,50
ORVAL LTDA $ 1,77 $ 473,01 $ 9413 1,77 567,14 0,31% 565,36
PARISOTTO LTDA 3 50,31 $ 402,19 § 12883 50,31 531,03 9,47% -480,72
PREFABRICADOS D MARCA LTDA 3 12,87 $ 261,50 $ 63,93 12,87 32543 3,95% -312,56
PRODUCTORA DE INSUMOS PARA CALZADO SA $ 87090 § 14533 § 899,28 870,90 1044,61 83,37% -173,71
RAIDERS LTDA § 13239 § 31894 § 194,66 132,39 513,60 25,78% -381,21
ROGGERS LTDA $ 50,20 $ 77671 § 20185 50,20 978,56 5,13% 928,36
SCHONTHAL INTERNATIONAL SA § 22987 $ 1.95760 $ 612,09 229,87 2569,69 8,95% -2339,82
Weight 1,00 1,00 1,00

Where the columns for the model are:
Weighted Output= EVA® X Weight,

Weighted Input= (NOPAT X Weight  , )+(IC X Weight )
Efficiency=Weighted Output/Weighted Input
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The last column, which is simply the result of Weighted output-Weight-

ed Input acts as the restriction needed to run the optimization model

for obtain the relative efficiencies of the firms under study. Tables 4 to

6 summarize the efficiencies obtained for the period comprehended be-
tween 2006 and 2004.

Table 4

Efficiencies for the selected Shoe Industry Sector firms 2006

B | | ping i TS| WO |y | Vet ot
after taxes)

ALIATTI LTDA $ 65,66 $ 44307 | $ 13594 65,66 577,08 11,38% -511,42
BAENA Y MORA CIA LTDA $ 70,08 $  1.14688 § 25198 70,08 1393,88 5,03% -1323,80
CAIZA 3 SA $ 22126 $ 509,79 $ 302,12 221,26 809,70 27,33% -588,44
JB. LTDA $ 9,40 $ 66,70 | $ 19,98 9,40 86,39 10,88% -76,99
GOLANI LTDA $ 21,18 $ 22065 | $ 56,17 21,18 275,86 7,68% -254,69
COLVEX LTDA § 139,12 § 138944 $ 35949 139,12 1742,90 7,98% -1603,78
CONFECCIONES ARCOS LTDA $ 42,43 $ 97,56 $ 5790 42,43 155,04 2737% -112,61
PALERMO LTDA § 10714 § 390928 $ 72717 107,14 4619,49 2,32% -4512,35
KONDOR LTDA § 95757 | $ 319475 | $ 146427 95757 | 4645,16 | 20,61% -3687,59
GERAMA LTDA $ 1792 $ 77701 $ 141,16 1792 914,79 1,96% -896,87
GIORGIO SPORT SA $ 106,16 $ 69957 | § 21712 106,16 913,65 11,62% -807,49
JOVICAL SA $ 22759 $ 412069 $ 881,15 22759 498396 4,57% -4756,37
INDUSTRIAS AQUILES SA $ 720,07 $ 266950 $ 1.14347 720,07 3801,38 18,94% -3081,31
CAUCHO ZAC LTDA $ 12,77 $ 4286 | $ 19,56 12,77 62,24 20,51% -49,47
PONTI LTDA $ 42,26 $ 5892 | $ 51,60 42,26 110,27 38,32% -68,02
LA MARAVILLA SA $ 162814 $ 1527758 $ 405123 1628,14 | 1926253 8,45% -17634,39
LARCS LTDA 3 26,81 $ 7735 $ 39,08 26,81 116,10 23,09% -89,29
CHAPLIN LTDA $ 22,76 % 113,23 $ 40,72 22,76 153,46 14,83% -130,70
WILCORTS LTDA $ 364,09 $  1.886,38 $ 66328 364,09 2541,47 14,33% -217738
V&C LTDA $ 106,97 % 49067 | $ 18479 106,97 673,33 15,89% -566,37
MANISOL SA $ 81509 $ 2625975 $ 497999 81509 | 3112582 2,62% -30310,73
MARQUICOLOR LTDA $ 19,41 $ 4755 $ 26,96 19,41 74,30 26,13% -54,89
MISION MODA SA $ 26,98 $ 54516 | § 11344 26,98 656,24 4,11% -629,26
ORDENA COLOMBIANA SA $ 170,13 $ 180930 | $§ 45709 170,13 2258,54 7,53% -2088,41
ORVAL LTDA $ 76,98 $ 46293 | $§ 150,40 76,98 611,32 12,59% -534,35
PARISOTTO LTDA 3 50,17 $ 31000 | $ 99,34 50,17 407,99 12,30% -357,82
PRODUCTORA DE INSUMOS PARA CALZADO SA $ 1.206,09 $ 107,97 $ 122321 1206,09 1330,72 90,63% -124,63
RAIDERS LTDA $ 8324 | $ 27192 | $ 12637 83,24 39711 | 20,96% 313,87
ROGGERS LTDA $ 9,95 $ 83293 | § 142,05 9,95 971,37 1,02% -961,42
UNITED SHOE E.U. § 21035 | $ 160,15 | § 23575 210,35 39520 | 53,23% -184,85
ULTRASOLES LTDA $ 106,17 $ 23065 | § 14276 106,17 372,40 28,51% -266,23
SUMINISTROS, TRANSPORTE Y TECNOLOGIA S.A. $ 15498 $ 206811 $ 48299 154,98 2542,12 6,10% -2387,14
Weight 1,00 1,00 1,00
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Table 5

Efficiencies for the selected Shoe Industry Sector firms 2005

2005 EVA (invlej-csted o;?aiﬁrg(g;tﬁt V\{)eliﬁ;ﬁd W?ri]illtte @ Efficiency W;Eg:ﬁ: doi:?u:t_
capital) after taxes)
ALIATTI LTDA $ 7334 % 31125 $ 124,28 73,34 435,52 16,84% (362,18)
BAENA Y MORA CIA LTDA $ 24898 | $ 599124 $ 436,14 248,98 6.427,38 3,87% (6.178,40)
BRONCO LTDA % 737 | % 53,94 $ 16,20 737 70,14 10,51% (62,76)
GOLANI LTDA $ 1908 | $ 205,17 $ 52,65 19,08 257,82 7,40% (238,74)
CONFECCIONES ARGOS LTDA $ 6477 | $ 162,54 $ 91,37 64,77 25391 25,51% (189,14)
KONDOR LTDA $ 36009 | $ 244642 $ 76044 360,09 3206,87 | 11,23% (2.846,78)
INDUSTRIAS AQUILES SA $ 14,41 $ 2.021,05 $ 345,15 14,41 2.366,20 0,61% (2.351,80)
PONTI LTDA $ 11,06 | $ 61,09 $ 21,06 11,06 82,15 13,46% (71,09)
LA MARAVILLA SA $ 225161 | $ 12.130,73 $ 4.236,80 225161 16.367,54 13,76% (14.115,93)
WILCORTS LTDA $ 12595 | $ 1.26566 $ 333,08 125,95 1.598,74 7,88% (1.472,79)
V&C LTDA $ 21349 | $ 476,03 $ 291,39 213,49 76742 | 27,82% (553,93)
MANISOL SA $ 12671 $23.490,72 $ 3.970,97 126,71 27.461,69 0,46% (27.334,98)
MISION MODA SA $ 232,41 $ 57254 $ 326,10 232,41 898,65 25,86% (666,24)
ORDENA COLOMBIANA SA $ 42912 | § 1.54093 $ 681,29 429,12 222222 19,31% (1.793,11)
ORVAL LTDA $ 3227 | % 389,01 % 95,93 32,27 484,94 6,65% (452,67)
RAIDERS LTDA $ 5248 | $ 20882 % 86,65 52,48 29547 | 1776% (242,99)
ROMULO LTDA $ 35609 | % 651,70 $ 462,74 356,09 1.114,44 31,95% (758,35)
UNITED SHOE E.U. $ 4837 | $ 236,11 $ 87,01 48,37 323,12 14,97% (274,75)
ULTRASOLES LTDA $ 63,08 | $ 100,98 $ 79,61 63,08 180,59 34,93% (11751)
TECNIMOLPLAST LTDA. % 557 | $ 74,63 $ 1779 5,57 92,42 6,03% (86,84)
Weight 1,00 1,00 1,00
Table 6
Efficiencies for the selected Shoe Industry Sector firms 2005
2004 EVA (invle_csted o;?ai?:g(gf;ﬁt Mfi%:fﬁd W?;%Tte i Efficiency Wv?liegilg‘;i: d%ﬂ:fit'
capital) after taxes)
BAENA'Y MORA CIA LTDA $ 132,52 | $ 89571|% 284,03 132,5207418 |$  1.17973| 11,23% |$ (1.04721)
KONDOR LTDA $ 189,11 [$ 219436 |% 560,28 189,1060327 [$ 2.754,64| 6,87% |$ (2.565,53)
LA MARAVILLA SA $ 319775 |$ 1037220 [$ 4.952,18 3197745622 |$ 1532438 20,87% |$ (12.126,63)
MANISOL SA $ 94448 |% 20.983,38|$ 4.49376 944,4815479 |$ 25.477,15 371% |$  (24.532,67)
ORDENA COLOMBIANA SA $ 356,04 |% 1.314,01 [$ 578,30 356,038237 [$ 1.892,31| 18,820 |$ (1.536,27)
ORVAL LTDA % 21,47 |% 371,79 |% 84,36 21,46904596 |$ 456,15  4,71% |$ (434,68)
SCHONTHAL INTERNATIONAL SA  |§ 353,34 |$ 103359 [$ 52817 353,3436623 |$ 1.561,77 | 22,62% |$ (1.208,42)
UNITED SHOE E.U. $ 48,47 | $ 209,16 | % 83,85 4847147257 |$ 293,02| 16,54% |$ (244,54)
Weight 1,00 1,00 1,00
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From the results obtained, it can be observed that for the years under
study the companies that exhibited superior technical efficiency were:

For the year 2007 the company with the best technical efficiency in-

dicator was Productora de Insumos para Calzado S.A. with 83,37%.

- For the year 2006 the company with the best technical efficiency in-
dicator was Productora de Insumos para Calzado S.A. with 90,63%.

- For the year 2005 the company with the best technical efficiency in-
dicator was Ultrasoles Leda. with 34.93%.

- For the year 2004 the company with the best technical efficiency in-
dicator was Schontal International S.A. with 22,62%.

Therefore, in order to measure the relative efficiencies of the firms under
study relative to the most efficient firm in the sample via maximum like-
lihood, the optimization parameters were:

MAX OBSERVED (Efficiency=Weighted Output/Weighted Input) in
the sample must be equal to 100%

By changing:

Weight  Weight 5 Weight

Where the restrictions are:

Weight,,, Weight 5 Weight <1 and all observed values of

Weighted Output-Weighted Input must be less or equal than cero.
The results for the relative efficiencies of the firms under study for the
years under observation are summarized in Tables 7 to 10:
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Table 7

Relative Efficiencies for the selected Shoe Industry Sector firms 2007

NOPAT (Net q q Weighted Out-
2007 EVA 1 nvesteldc capital) operating(proﬁt W:lll%:;etd Wierlg::ted Efficiency puti‘/veighted
after taxes) input
ALIATTI LTDA $ 105,90 % 489,49 $ 201,48 105,90 638,15 16,60% -532,25
ALPHA SHOES SA $ 46,08 % 1.507,92 $ 340,50 46,08 1738,44 2,65% -1692,37
BAENA Y MORA CIA LTDA $ 402,81 $ 147848 | $ 691,49 402,81 1994,82 20,19% -1592,00
BRONCO LTDA $ 108,85 % 724,32 $ 250,28 108,85 905,45 12,02% -796,60
BUSTER SHOES LTDA $ 54,72 $ 421,95 $ 137,11 54,72 520,41 10,51% -465,69
CAIZA 3 SA $ 172,21 $ 361,80 $ 242,86 172,21 547,94 31,43% -375,72
J.B. LTDA $ 22,96 % 7743 $ 38,08 22,96 105,98 21,66% -83,02
COLVEX LTDA $ 1619 | $ 156071 | $ 32092 16,19 177374 0,91% -175755
CONFECCIONES ARGOS LTDA $ 57,36 % 216,31 $ 99,60 57,36 290,57 19,74% -233,21
KONDOR LTDA $ 523,59 % 3.416,87 $ 1.190,73 523,59 4279,50 12,23% -3755,91
JOVICAL SA $ 272,77 $ 3.275,75 $ 912,36 272,77 3916,70 6,96% -3643,93
INDUSTRIAS AQUILES SA $ 746,65 $ 1.639,17 $ 1.066,70 746,65 2455,20 30,41% -1708,55
CAUCHO ZAC LTDA $ 22,02 $ 7769 | % 37,19 22,02 105,51 20,87% -83,49
LA MARAVILLA SA $ 512,99 $ 2575813 | $ 554223 512,99 | 2947344 1,74% -28960,45
LARCS LTDA $ 158 | 8 8327 | 17,84 1,58 9521 1,66% 93,63
V&C LTDA $ 109,22 $ 671,41 $ 240,32 109,22 846,06 12,91% -736,84
ORVAL LTDA $ 177 | 8 47301 | % 94,13 1,77 535,03 0,33% 533,25
PARISOTTO LTDA $ 50,31 $ 402,19 $ 128,83 50,31 494,54 10,17% -444,23
PREFABRICADOS D MARCA LTDA $ 12,87 $ 261,50 $ 63,93 12,87 305,44 4,21% -292,57
PRODUCTORA DE INSUMOS PARA CALZADO SA $ 870,90 $ 14533 | $ 899,28 870,90 870,90 | 100,00% 0,00
RAIDERS LTDA $ 132,39 $ 318,94 $ 194,66 132,39 467,26 28,33% -334,87
ROGGERS LTDA $ 5020 | % 77671 | $ 201,85 50,20 916,94 5,47% -866,74
SCHONTHAL INTERNATIONAL SA $ 229,87 % 1.95760 | $ 612,09 229,87 239491 9,60% -2165,04
Weight 1.00 097 0,81
Factor importance IC/NOPAT 1,19
Table 8
Relative Efficiencies for the selected Shoe Industry Sector firms 2006
NOPAT (Net q q i
2006 EVA . IC . operating(profit Weighted W(_elghted Efficiency Ou‘tlgfllfcvt;:ht-
(invested capital) output input .
after taxes) ed input
ALIATTI LTDA $ 6566 | $ 44307 | $ 13594 6566 | 55939 | 1174% -493,72
BAENA Y MORA CIA LTDA $ 70,08 | $ 1.146,88 $ 251,98 70,08 1358,17 5,16% -1288,09
CAIZA 3 SA $ 22126 | $ 50979 | § 302,02 | 22126 | 774,60 | 28,56% -553,34
JB. LTDA $ 940 | § 66,70 | § 19,98 9,40 83,78 11,22% -74,38
GOLANI LTDA $ 2118 | 22065 | $ 56,17 21,18 268,22 790% 247,04
COLVEX LTDA $ 139,12 $ 138944 $ 359,49 139,12 1694,16 8,21% -1555,04
CONFECCIONES ARGOS LTDA $ 4243 | $ 9756 | % 5790 42,43 14831 | 2861% -105,88
PALERMO LTDA $ 107,14 $ 3.90928 $ 72717 107,14 4511,09 2,38% -4403,95
KONDOR LTDA § 95757 | $ 319475 | § 146427 95757 | 446861 | 21,43% 3511,04
GERAMA LTDA $ 1792 3 777,01 $ 141,16 1792 893,59 2,01% -875,67
GIORGIO SPORT SA $ 10616 | § 69957 | $ 21712 106,16 | 88546 | 11,99% 779,29
JOVICAL SA $ 22759 $ 412069 % 881,15 227,59 4858,11 4,68% -4630,51
INDUSTRIAS AQUILES SA § 72007 | $ 266950 | § 1.14347 72007 | 3661,95 | 19,66% 2941,88
CAUCHO ZAC LTDA $ 12,77 $ 42,86 | % 19,56 12,77 59,88 21,32% -4711
PONTI LTDA $ 4226 | § 5892 | § 51,60 42,26 104,53 40,43% -62,27
Contindia...
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LA MARAVILLA SA $ 162814 $ 1527758 $ 405123 1628,14 | 18716,61 8,70% -17088,47
LARCS LTDA $ 26,81 $ 7735 | $ 39,08 26,81 111,45 24,05% -84,64
CHAPLIN LTDA $ 22,76 $ 113,23 $ 40,72 22,76 148,33 15,34% -125,57
WILCORTS LTDA $ 364,09 % 1.886,38 $ 663,28 364,09 245758 14,82% -2093,49
V&C LTDA $ 106,97 $ 49067 | $ 184,79 106,97 650,27 16,45% -543,31
MANISOL SA $ 815,09 $ 26.259,75 $  4.979,99 815,09 | 30388,00 2,68% -29572,91
MARQUICOLOR LTDA % 19,41 $ 4755 | $ 26,96 19,41 71,15 27,29% -51,74
MISION MODA SA $ 2698 | $ 545,16 | §$ 113,44 26,98 639,90 4,22% -612,93
ORDENA COLOMBIANA SA $ 170,13 $ 180930 $ 457,09 170,13 2196,18 7,75% -2026,06
ORVAL LTDA $ 7698 | $ 46293 | § 150,40 76,98 591,99 13,00% -515,01
PARISOTTO LTDA $ 5017 | § 31000 | $ 99,34 50,17 395,18 12,70% -345,01
PRODUCTORA DE INSUMOS PARA CALZADO SA $ 1.206,09 $ 107,97 $ 122321 1206,09 1206,09 | 100,00% 0,00
RAIDERS LTDA $ 8324 | % 27192 | § 126,37 83,24 381,91 21,80% -298,67
ROGGERS LTDA $ 995 | 83293 | § 142,05 9,95 949,57 1,05% 939,63
UNITED SHOE E.U. $ 210,35 $ 160,15 | $ 235,75 210,35 369,93 56,86% -159,59
ULTRASOLES LTDA $ 106,17 $ 23065 | $ 142,76 106,17 355,91 29,83% -249,74
SUMINISTROS, TRANSPORTE Y TECNOLOGIA SA. | $ 154,98 $ 206811 $ 482,99 154,98 2474,83 6,26% -2319,86
Weight 1,00 0,99 0,90
Factor importance IC/NOPAT 1,10
Table 9
Relative Efficiencies for the selected Shoe Industry Sector firms 2005
Weighted
2005 EVA L o;ye?azli\:g(gre:ﬁt Witz | Wi | e O‘ffp“t'
(invested capital) ariees) output input we_:lghted
input
ALIATTI LTDA $ 7334 | % 311,25 $ 124,28 73,34 141,84 51,71% (68,50)
BAENA'Y MORA CIA LTDA $ 248,98 $ 599124 $ 436,14 248,98 1.880,95 13,24% | (1.631,97)
BRONCO LTDA $ 737 $ 53,94 $ 16,20 737 22,26 33,12% (14,89)
GOLANI LTDA % 19,08 | $ 205,17 $ 52,65 19,08 80,79 23,61% (61,71)
CONFECCIONES ARGOS LTDA % 6477 | % 162,54 $ 91,37 64,77 85,57 75,69% (20,80)
KONDOR LTDA $ 360,09 $ 244642 $ 760,44 360,09 1.020,94 35,27% (660,86)
INDUSTRIAS AQUILES SA $ 14,41 $ 202105 $ 345,15 14,41 720,50 2,00% (706,10)
PONTI LTDA % 11,06 | $ 61,09 % 21,06 11,06 26,39 41,90% (15,33)
LA MARAVILLA SA $ 225161 $ 1213073 $ 4.236,80 225161 5.264,82 42,77% | (3.013,21)
WILCORTS LTDA % 125,95 $  1.26566 % 333,08 125,95 501,98 25,09% (376,04)
V&C LTDA $ 21349 | % 476,03 | $ 291,39 213,49 260,94 | 81,82% (47,45)
MANISOL SA % 126,71 $ 23.490,72 $ 3.97097 126,71 8.356,74 1,52% | (8.230,03)
MISION MODA SA $ 23241 | % 57254 | $ 326,10 232,41 303,26 | 76,64% (70,86)
ORDENA COLOMBIANA SA $ 429,12 $ 154093 $ 681,29 429,12 730,92 58,71% (301,80)
ORVAL LTDA $ 3227 | % 389,01 | $ 95,93 32,27 151,49 | 21,30% (119,22)
RAIDERS LTDA $ 5248 | $ 208,82 $ 86,65 52,48 96,59 54,33% (44,11)
ROMULO LTDA $ 356,09 $ 651,70 $ 462,74 356,09 384,95 92,50% (28,86)
UNITED SHOE E.U. $ 4837 | $ 236,11 $ 87,01 48,37 04,45 46,31% (56,07)
ULTRASOLES LTDA $ 63,08 | $ 100,98 $ 79,61 63,08 63,08 | 100,00% (0,00)
TECNIMOLPLAST LTDA. $ 557 | $ 74,63 $ 17,79 5,57 28,79 19,36% (23,22)
Weight 1,00 0,28 0,43
Factor importance IC/NOPAT 1,54
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Relative Efficiencies for the selected Shoe Industry Sector firms 2004

Table 10

2004 EVA (investelé: capital) o;?aili\:g(’:re;ﬁt W:i%:ltjetd W?rig:te C Efficiency Outg\l’;ﬂ]::iegited
after taxes) input

BAENA Y MORA CIA LTDA $ 13252 | § 89571 | § 284,03 132520742 | $ 14,80 61,69% | $ (82,28)
KONDOR LTDA $ 189,11 $ 219436 3 560,28 189,106033 | $ 54,90 4157% | $  (26579)
LA MARAVILLA SA $ 3.19775 $ 10.372,20 $ 495218 319774562 | $3.362,65 95,10% [ $§  (164,90)
MANISOL SA $ 944,48 | $ 20.983,38 $ 449376 944,481548 | $3.89534 2425% | $ (2.950,86)
ORDENA COLOMBIANA SA $ 35604 | § 131401 $ 57830 | 356,038237 | $ 400,18 8897% | $ (44,14)
ORVAL LTDA $ 2147 | % 379 | 8 84,36 21469046 | & 7151 30,02% | $ (50,04)
SCHONTHAL INTERNATIONAL SA $ 35334 | $§ 1.03359 3 528,17 | 353343662 | $ 5334 100,00% | $

UNITED SHOE E.U. [3 4847 | % 209,16 | $ 8385 | 484714726 | $ 59,38 8162% | $  (1091)

One of the most attractive features of DEA analysis is that the weights
obtained in the relative efficiency optimization model can give us a fur-
ther insight of the importance of the inputs needed to obtain a desired
output. For our case study, it can be observed that for the year 2007, IC
was 1,19 times more important than NOPAT for obtaining our desired
output EVA®. In 2006, IC was 1,10 times more important than NOPAT
for the same desired output. However, for the years 2005 and 2004 the
most important factor was NOPAT with a relative importance of 1,54 for
2005 and a staggering 7,22 for 2004. Within the sample under study,
just four of the companies exhibited positive EVA® for all the years in the
sample. These firms were: Orval Ltda., La Maravilla S.A., Kondor Ltda.,
and Baena y Mora Cia. Ltda., being the one with the most consistent
technical efficiency Kondor Ltda.

CONCLUSIONS

By using DEA analysis it is possible to measure the technical efficien-
cies of a particular economic sector using a common financial perfor-
mance measure such as EVA®. Our study found that for the years 2007
and 2006 invested capital was the most important factor for obtaining
positive EVA® for those years. For the years 2005 and 2004, the most
relevant factor for obtaining positive EVA® was NOPAT. For the period
under observation, none of the firms that exhibited the greatest techni-
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cal efficiency for a respective year exhibited positive EVA® for the four
years under study. In the case of Productora de Insumos para Calzado
S.A. which was the firm that exhibited the best technical efficiency for
two years in a row (2007 and 2006), there was not financial information
available for the years 2005 and 2004. Also, it is important to mention
that with the exception of the year 2007, none of the companies with the
highest reported amount of EVA® were the ones with the greatest techni-
cal efficiency. For future research, the question remains if indeed the ob-
served factor importance found by this simple DEA analysis is somehow
reflected in the managerial practices of the firms under study. Finally, it
is possible by using a simple analytical tool such as DEA to measure the
relative performance of specific firms that operate in common economic
sectors.
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