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Abstract

Aim of this paper is to examine and evaluate the evolving character of economic performance in corporations. As we know,
economic performance is a hot topic for researchers in management science and it is one of the major concerns of supply chain
leaders. In this study, we focus on the contribution of available tools to assess company economic performance. So, because of the
strategic importance of this dimension, many models have been established in literature to evaluate company economic
performance. However, few of them radically analyze economic issues at company level.

Our paper contributes by presentation of an integrated methodology to assess company economic performance based on issues
which significantly affect the company economic dimension. Thus, we purpose a model which will allow the assessment of
company economic performance during a definite period. Robustness and efficacy of our model were being tested in an

automotive company in north of Morocco.

Keywords: company, economic performance, measure, indicators, model, Analytic Hierarchy Process (AHP) method

1. Introduction

Performance measurement has sense only if it evaluates a
progression along one or more pre-selected axes. Everything
starts imperatively by developing a solid strategy to set the
most opportune development axes for a real and sustainable
success. Once the strategy is deployed in company, we can
then focus fully on performance measurement theme.
However, conducting a sector study is not the one opportunity
to focus on the performance of a sector. Sector performance
analysis is of particular interest to those in the financial sector
who, for a long time, have taken into account the sectoral
dimension in evaluating investment opportunities and in
assessing risk level.

To meet objectives, the output of processes enabled by
company must be measured and compared with a set of
standards. To be controlled, process parameter values need to
be kept within a set limit and remain relatively constant. This
will allow comparison of planned and actual parameter values,
and once done, parameter values can be influenced through
certain reactive measures to improve economic performance
or re-align monitored value to the defined value. For example,
a facilities layout analysis could reveal the cause of long
distribution time, high transportation and movement costs and
inventory accumulation. Using suitable approaches like re-
engineering facilities and subsequent improvements can be
possible from analysis of the new design. Thus, processes
control in a company is crucial to improving economic
performance and can be achieved, at least in part, through
measurement. Well-defined and controlled processes are
essential for company interest.

There are number of conceptual frameworks and discussions

on company economic performance measurements in the

literature; however, there is a lack of empirical analysis and

case studies on economic performance metrics and

measurements in company. Thus, answer to these two

questions below will be an important step in solving the

problem of company's economic performance measurement.

1. Which economic criteria should be considered in
company's economic performance measurement?

2. Could be integrated these criteria into a mathematical
model which allow us to measure company economic
performance?

2. Literature Review

Performance measurement systems were developed as a
means of monitoring and maintaining organizational control,
which is the process of ensuring that an organization aims at
strategies that lead to the achievement of its overall goals and
objectives (Mohan et al., 2018) [*81. Performance measures,
the key tools for performance measurement systems, play a
vital role in every organization as they are often viewed as
forward-looking indicators that assist management to predict a
company’s economic performance and many times reveal the
need for possible changes in operations (Nanni et al., 1990)
(171, (Otley, 1999) [*8 (Simons, 1999) 241,

However, the choice of performance measures is one of the
most critical challenges facing organizations (lttner and
Larcker, 1998) [ (Knight, 1998) 4. Poorly chosen
performance measures routinely create the wrong signals for
managers, leading to poor decisions and undesirable results.
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There are enormous hidden costs in misused performance
measures. Shareholders pay the bill each day in the form of
overinvestment and acquisitions that do not pay off etc. It is
not that management is poor. Simply, it is the wrongly chosen
performance measures, which in turn push management to
take improper decisions (Ferguson and Leistikow, 1998) [,
(Knight, 1998) [ Performance measures must be
characterized as financial and non-financial (Haddach et al.,
2016a) [, (Haddach et al., 2017a) [, (Haddach et al., 2017b)
[é1

The perceived inadequacies in traditional accounting
performance measures have motivated a variety of
measurement innovations such as the economic value
measures (Ittner and Larcker, 1998) (¥, Over the last few
years an increasing number of consultants, corporate
executives, institutional investors and scholars have taken part
in the debate on the most appropriate way to measure
performance (Rappaport, 1998) 21, Consultants are willing to
demonstrate the mastery of their recommended performance
models. Corporate executives show clearly that performance
models adopted by their corporations are the most appropriate
and successful. Institutional investors debate the advantages of
alternative performance models for screening
underperforming companies in their portfolios. Finally,
scholars develop performance measurement models and test
the extent to which existing performance evaluation and
incentive compensation systems inspire management
decisions and performance itself (Rappaport, 1998) 2%,
Traditional —performance measurement systems were
developed at a time when decision-making was focused at the
center of organization and responsibilities for decision-making
were very clearly defined. According to (Knight, 1998) 4
“these performance measurement systems were designed to
measure accountability to confirm that people met their
budget and followed orders”. However, during the last two
decades it was widely argued (Rappaport, 1986;1998) [2%. 201,
(Stewart, 1991;1999) [ 261 that most of the performance
measurement systems failed to capture and encourage a
corporation’s strategy, producing mostly poor information
leading to wrong decisions.

2.2. Economic performance measurement

Measuring company’ economic performance, which focuses
on improving process functioning and increasing overall
productivity, is widely discussed in literature. Performance is
today inherently multi-criteria and is measured on supply
chain scale of one or more phases of product life cycle
(Haddach et al., 2017c) [, (Haddach et al., 2017d) [, (Ming-
Lang et al., 2018) [*51. Approaches of economic performance
measurement in company perimeter have adapted to context
of economic performance evaluation in supply chain
(Haddach et al., 2016b) [,

Any production system, whether limited to a company or
extended to a supply chain is seen as an organization whose
function is to provide goods or services with quality, time and
cost required. The outcome of these actions taken for meeting
these objectives is measured by performance indicators which
should be defined in advance. Economic performance
measurement must be precise because it affects the

implementation of corrective actions such as reconfiguration
of some processes, load balancing or an increase in production
capacity.

Decision makers are responsible for organizing the activities
of each company, with the aim of meeting the objectives
assigned to them, while seeking to provide dashboards based
on local performance assessment indicators of each player, but
also of the global supply chain. So, dashboard is defined as a
measuring instrument in which a set of indicators allows
decision makers to take notice of the state and evolution of
systems which are piloted by them (Bouquin, 2004) M1,
Evaluating economic performance of supply chain should be
based on the modeled value chain and especially allow to
follow value-creating activities (Heeramum, 2003) [*21,

3. Methods

3.1 Mathematical model for economic planning of

company

Supposing customer demand and resource capacity being

known, how company could be configured and exploited

optimally, to meet customer demand without exceeding

available resources capacity while guaranteeing a high

economic performance?

We consider the case of a company which is in relation with

several potential suppliers, subcontractors and customers. The

assumptions of our model are as follows:

1. Planning horizon is multi-periods.

2. Part of production can be outsourced on one or more
periods.

3. Suppliers and subcontractors are assumed to be logistics
partners usual of company.

4. Company does not have its own transport fleet and use
external providers.

5. Production processes are convergent: more incoming
products are mixed or assembled together to get the
outgoing product (for example the automotive industry).

3.2 Economic performance indicators

We based our indicators selection on the three requirements

recommended by (Roy, 1985) 22,

1. Completeness: it must not too little criteria; otherwise, it
means that some assessment elements were not
considered.

2. Non-redundant: criteria must not be duplicated., thus
more than necessary.

3. Consistency: global preferences (all indicators) are
consistent with local preferences (for single indicator).

Numerous studies focus on economic and financial dimension
of company performance measurement. The models offer
different typologies and classify indicators and issues
following different categories.

Analysis of this inventory highlights five key issues, which
are reliability, reactivity, flexibility, quality and financial
performance.

We consider that company economic performance is measured
over a time period t (year in general).

Decision variables of our model are as follow:
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Table 1: Model decision variables

Decision variable Meaning
j Region
f Supplier
S All potential suppliers of raw materials
SC All potential subcontractors for semi-finished products
p Product
P All products
RM Raw materials
MP All manufactured products
MPsf All semi-finished manufactured products
MPf All finished manufactured products
OMPsf All semi-finished manufactured products which can be outsourced ¥ = PM U MP; MP = MF;; U MPFy; OMPgp C MP;
CMp Unit cost to manufacture product p
Xp Quantity of product p
CL Unit cost of labor
Labj All employees residing in region j
Clp Unit cost of ownership of stock of product p
Ip Quantity in stock of product p at the end of period t
CApt Unit acquisition cost of product p from the supplier f
QSpt Quantity of product p purchased from supplier f
CSps Unit acquisition cost of product p from the subcontractor s
QSChps Quantity of product p purchased from subcontractor s
CTUps Unit transport cost of product p between supplier f and company
Y SFpf Quantity of product p transported from supplier f to company
CTUps Unit transport cost of product p between subcontractor s and company
YSCFps Quantity of product p transported from subcontractor s to company
CTUpc Unit transport cost of product p between company and customer ¢
YFCpc Quantity of product p transported from company to customer ¢
Table 2: Adopted economic indicators of company
Issue N° Indicator | Symbol| Impact | Unit Value lint Isup
Reliability 1 Orders reI_iab_iI_ity Or Positi_ve Number Orders: delivered in good conditions | 0 | All orders d_elivgred
2 Stocks reliability Sk |Negative] Hour [Downtime because of an out of stock| 0 | Total working time
3 Conception reactivity Cr | Positive [Number Orders designed on time 0 | All orders to design
4 | Procurement reactivity Pr | Positive Number Orders supplied on time 0 | All orders to supply
Reactivity 5 Production reactivity Pr | Positive [Number, Orders produced on time 0 |All orders to produce
6 Reactl\élrté/ dc;fczgturned Rr | Positive [Number| Returned orders treated on time | 0 | All returned orders
Flexibility 7 Orders flexibility Or |Positive [Number| Quantity achieved to respond to 0 | All changed orders
change orders
Quality 8 Percent;gg dc;fciisefectlve Po  [Negative[Number Defective products 0 | All orders delivered
Financial performance| 9 Firm's total cost Tc  |Negative] M€* Tc 0 | Firm's total budget

Me* = millions of euros.

Company financial performance is measured by the total cost
of company, expressed in terms of monetary units. Function
(F) allow us to calculate and minimize this cost.

Z Cl,.1,)

PEP

CSps z QSCys

F= Z(CMP.XP + CLZLabj +
i

+ Z CAP'.-ZQSW- + Z

fES;PERM i€F SESCPEMPyp

+ CTULp. YSFyp
fES;PERM

+
SESC,;pEOMPgf

CTU,. YSCF, + Z CTUpic. YFCpie
CEC; pEMPf

@

3.2. Variables definitions and calculations

Integrated information on company economic performance is
very essential for decision-making, but it is very difficult to be
evaluated because of too many indicators. The proposed
model reduces the number of indicators by aggregating them
into a composite economic index (IE,t) which reflects
company economic performance (Figure 1).
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Indicators normalization

|

Weighting of indicators (using AHP
method

.

Composite economic index (Ig,)

Fig 1: calculation procedure of Igt

Economic indicators are divided into two groups

= Indicators whose have a positive impact (12> on company
economic performance (Table 2).

* Indicators whose have a negative impact (a2} on
company economic performance (Table 2).

The main problem of aggregating indicators into IE, t is the
fact that are expressed in different units. One way to solve this
problem could be normalizing each indicator i by dividing its
value over time t by its average value over all the time
measured (equations (2) and (3)).

Ir.
13 = A
M.it -
Las )
o, = i
M.t Tyi (3)

The second way could be normalizing each indicator i using
equations (4) and (5).

Iy . —1F
I+ _ At min,it
Nit 1t 1t

max,it min,it (4)
I _ Ip.,it_ Im'm,it
Nit — — -1~

max,it min,it (5)
+

Where TNt is the normalized indicator i (with positive

impact) over the time t and Init is the normalized indicator i
(with negative impact) over the same time t.

Thus, the possibility to incorporate different kinds of
quantities with different units of measurement is offered.
Among the advantages of the proposed normalization of
indicators is the clear compatibility of different indicators,
since all these last are normalized.

Next procedural part of IE,t calculation involves determining
weights, which should be combined with each indicator.
Weights of economic indicators can be obtained from
economic expert surveys or from public surveys about
economic themes. Therefore, to derive the weights practically,
Analytic Hierarchy Process (AHP) was used in this model.

We build a matrix A = (n x n) (in our case n=9), where

indicators are compared 2 by 2 by the decision maker. The
comparisons are made by asking which of two indicators i and
j is more important from economic point of view. Intensity of
preference is expressed on a factor scale from 1 to 9 (Table 3).

Table 3: comparison scale of AHP method (Hafeez, 2002)

Preference Importance definition
factor, p
1 Equal importance
3 Moderate importance of one over another
5 Strong or essential importance of one over another
7 Very strong or demonstrated importance of one over
another
9 Extreme importance of one over another
2,4,6,8 Intermediate values
Reciprocal, 1/p Reciprocal for inverse comparison

The value 1 indicates equality between the two indicators
while a preference of 9 indicates that one indicator is nine
times more important than the one which it is being compared.
This scale was chosen, because in this way comparisons are
being made within a limited range where perception is
sensitive enough to make a distinction. In the matrix, A, if
indicator i has “p-times” of importance compared by indicator
J, then necessarily, indicator j has “1/p-times” of importance

compared by indicator i, where the diagonal @; = 1 and
reciprocal property a; = (i) such asi,j=1..,n.

Weight of indicators i (W) is given by the formula:

mn
a.; g
n
_ 2=y A
k=1

w, = =
n (6)

One disadvantage of AHP method outlined in literature
(Dyer,1990) is the problem of intransitivity preferences.
Indeed, pair wise comparison may lead to the non-transitivity
that cannot be removed as part of AHP method.

However, perfect consistency rarely occurs in practice. In
AHP method the pair wise comparisons in a judgment matrix
are considered to be adequately consistent if the
corresponding consistency ratio (CR) is less than 10%
(Saaty,1980). CR coefficient is calculated as follows: first a
consistency index (CI) needs to be estimated. This is done by
adding the columns in the judgment matrix and multiply the
resulting vector by the vector of priorities (i.e., the
approximated eigenvector) obtained earlier. This yields an
approximation of the maximum eigenvalue, denoted by
A_max. Then, CI value is calculated by using the formula:

A —n
n—1 @)

Next, CR is obtained by dividing Cl by random consistency
index (RI) as given in table 4.
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Table 4: RI values for different values of n

n 112 3 4 5 6 7 8 9
RI | 0| 0)| 058|090 | 112 | 124 | 1.32 | 141 | 145
CR=CI/RI (8)

Finally, composite economic index [(1] _(E,t)) at period t

can be derived as shown in equation (09):

3 8 11
IEIZZWi X I +Zwi x Iy; where Zw,- =1 and W; >0
i=1 i=1 i=1

©)

4. Application
Reliability of proposed model has been tested in a case study.
We chose a company which manufactures car seats installed
in north of Morocco. Needed data have been obtained from
general management team. This company has five suppliers
and two customers. To evaluate economic performance of this
company, our proposed model was applied to the case
company and |_ (E,t) was delivered for the two halves of year

2017.

4.1 Composite economic index for the case company

Table 5 presents values of economic indicators of the case
company.

Table 5: Normalized economic indicators of the case company for the first half of year 2017

Indicator |

Unit

N° Symbol Impact It lint Isup In
1 Orders reliability Or Positive Digit | 169500 | O 170000 0.997
2 Stocks reliability Sr Negative | Hour | 21000 0 | 1146000 | 0.982
3 Conception reactivity Cr Positive Digit 95 0 120 0.792
4 Procurement reactivity Pr Positive Digit 3120 0 3400 0.918
5 Production reactivity P’r Positive Digit | 169660 | O 170160 0.997
6 Reactivity of returned products RRr Positive Digit 210 0 300 0.700
7 Orders flexibility Or Positive Digit 750 0 900 0.833
8 Quality of products/services Qr Negative | Digit 612 0 170000 0.996
9 Company’s total cost Tc Negative M€ 6 0 18 0.667
Table 6: Normalized economic indicators of the case company for the second half of the year 2017
N° Indicator | Symbol Impact Unit It linf Isup In
1 Orders reliability Or Positive | Digit | 169800 0 170900 | 0.994
2 Stocks reliability Sr Negative | Hour 17000 0 1203300 | 0.986
3 Conception reactivity Cr Positive Digit 45 0 57 0.789
4 Procurement reactivity Pr Positive Digit 3051 0 3600 0.848
5 Production reactivity PR Positive Digit | 170480 0 170800 0.998
6 Reactivity of returned products Rr Positive Digit 310 0 350 0.886
7 Orders flexibility Or Positive | Digit 240 0 270 0.889
8 Quality of products/services Qe Negative | Digit 612 0 170900 0.996
9 Company’s total cost Tc Negative M€ 9 0 21 0.571

To determine indicators weights, pair-wise comparisons of
indicators according to their impact to economic performance
assessment of the company have been performed. Priorities

are assumed and may vary following the opinion of company

decision-makers. The results are shown in Table 6.

Table 6: Pair-wise comparison matrix for evaluation of estimated indicators weights

| Or Sr Cr Pr P’r Rr Or Qrp Tc Weights

Or 1 2 2 2 2 2 2 1 1
Sr 1/2 1 1 1 1 1 1 1/2 1/2
Cr 1/2 1 1 1 1 1 1/2 1/2 1/2
Pr 1/2 1 1 1 1 1 1/2 1/2 1/2
P’r 1/2 1 1 1 1 1 1/2 1/2 1/2
Rr 1/2 1 1 1 1 1 1/2 1/2 1/2
OF 1/2 1 2 2 2 2 1 1 1/3
Qp 1 2 2 2 2 2 1 1 0.5
Tc 1 2 2 2 2 2 3 2 1
¥ 6.000 | 12.000 | 13.000 | 13.000 | 13.000 | 13.000 | 10.000 | 7.500 | 5.333
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Or | 0.167 0.167 0.154 0.154 0.154 0.154 0.200 0.133 | 0.188 0.163
Sr 0.083 0.083 0.077 0.077 0.077 0.077 0.100 0.067 | 0.094 0.082
Cr | 0.083 0.083 0.077 0.077 0.077 0.077 0.050 0.067 | 0.094 0.076
Pr 0.083 0.083 0.077 0.077 0.077 0.077 0.050 0.067 | 0.094 0.076
P’r | 0.083 0.083 0.077 0.077 0.077 0.077 0.050 0.067 | 0.094 0.076
Rr | 0.083 0.083 0.077 0.077 0.077 0.077 0.050 0.067 | 0.094 0.076
Or | 0.083 0.083 0.154 0.154 0.154 0.154 0.100 0.133 | 0.062 0.120
Qe | 0.167 0.167 0.154 0.154 0.154 0.154 0.100 0.133 | 0.094 0.142
Tc 0.167 0.167 0.154 0.154 0.154 0.154 0.300 0.267 | 0.188 0.189

Data of the case company does not measure all economic
indicators using common units. However, that is neither
expected nor possible. To get rid of units, indicators
normalization was performed using equation 4 and 5. In that
way indicators became combinable and derivation of (Iz:) was
possible. Normalized results are presented in table 7.

Table 7: normalized indicators of the case company of year 2017

. Sym|Weig [January;| [July;

: Indicator bol | ht June] |December]
1] Orders reliability Or |0.163| 0.997 0.994
2 Stocks reliability Sr |0.082| 0.982 0.986
3 Conception reactivity Cr |0.076| 0.792 0.789
4 Procurement reactivity Pr [0.076] 0.918 0.848
5 Production reactivity P’r |0.076] 0.997 0.998
6| Reactivity of returned products| Rr |0.076| 0.700 0.886
7 Orders flexibility Or [0.120| 0.833 0.889
8 Quality of products/services | Qp [0.142| 0.996 0.996
9| Total cost of supply chain Tc |0.189| 0.667 0.571
0.869 0.867

To calculate composite economic index g, during the year
2017, normalized value of each indicator was multiplied by its
weight (equation 09).

Table 8: Values of composite economic index e

Period of the year 2017 | [January; June] | [July; December]
Ig; 0.869 0.867
Ig; (%) 86.94% 86.65%

4.2. Interpretation

Nine economic indicators were aggregated into a composite
economic index lg, for a studied company over the first and
second half of year 2017 (Fig. 3). Ig; of this company reached
the highest value in the first half of year 2017, but in the
second half has been decreased slightly. Following these
results, studied company is not on a truly economic path.

We can explain this decrease in economic performance
between the first and second half of year 2017 mainly by
increasing of company’s total cost (Table 5).

Thus, decision maker of this company should identify
(following this model) and improve weaknesses to keep
economic performance constantly evolving.

Of course, to achieve 100% as economic performance is
difficult, but improving this last between two consecutive
periods is very requested.

[JANUARY; JUNE]

[JULY: DECEMBER]

Fig 3: Economic performance variation of the studied company
between the first and second half of year 2017

5. Results

Economic dimension is a fundamental axis in company, so
measurement of economic performance of this last is very
requested. So, by our composite economic index, we can get a
simplified and quantified expression of company economic
performance. This index (composite economic index), can be
used to inform decision-makers about economic performance
achieved throughout their companies, and then the
determination of actions which should be applied. However, it
may also be used to provide information to critical decision
processes. IE,t helps us to improve economic performance and
allow us to know where the best practices might be found
(Haddach et al., 2016) . Companies decision-makers could
easily interpret this index, then finding the correct sense which
they should react. If enclosed in the periodic economic report,
IE,t could also be used to present the company progress to
various parties interested in company economic performance.
As IE,t would be applied to different companies, it would be
possible to compare and rank them (companies) in terms of
economic performance.

By this model, we provide for decision maker a tool which

allows him

= To analyze the current and potential value of activities
implemented and to consider actions to strengthen this
value such as the implementation of economic best
practices. This analysis allows him to define the scope of
activities and to consider several options for this end.

= To analyze the profile of the economic performance
related to company decisions during the planning phase,
choose the configuration of the company and the way to
exploit it in advanced and optimized manner in order to
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ensure target level of economic performance. This level
of economic performance defines the strategy that the
decision maker wishes to implement.

= To know precisely the additional investment in monetary
terms, which he/she must engage to achieve the level of
economic performance desired.

= To have quantitative performance indicators which used
to control company and for purposes of communication.

6. Conclusion

Applying the principles of sustainable development in
industrial management is still a difficult task. In this sense,
companies have a very little knowledge and tools. Consulting
firms are often helpless against the demands of companies that
want to engage in CSR (Corporate social responsibility). Since
the concept of CSR was first proposed, it has remained a
challenge to organizations that struggle to determine how it
can be operationalized and measured (Richard, 2014). In the
origin of this paper, was the problem of taking into account
the economic dimension of company practices. In this context,
our goal has been to provide an assessment model of
economic issues. It was also for us, to assist in the definition
of judicious and targeted axis of the progress allowing
evolving evaluation systems of economic performance in
company.

We proposed a model for economic decision in company. We
mobilized, among others, the value chain and AHP method.
The primary objective of this study is to lay the foundations
for a new generation of economic indicators that will allow us
to know our level in terms of economic performance.

Finally, we considered the realistic case of a company which
is part of the Moroccan automotive industry and which served
us the application framework for our mathematical model. To
assure the reliability of this model, we considered core
economic indicators during their construction. The model
presented in this paper promises advance in economic
performance assessment of companies and makes economic
information more useful to decision-makers. Any company
and based on this model, could know their achievements
towards economy. Even though further development is called
for, it is evident that this model has the potential to become
very useful as one of available tools.
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