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Abstract
This paper presents the sensitivity analysis performed on metrics of the SCOR model in order to measure the management of a fruitgrowing supply chain of small producers. The methodology is presented in a detailed manner for the selection of metrics by using a multicriteria method such as the Analytic Hierarchy Process (AHP). The pertinence of the results is analyzed by taking into account three
possible scenarios of assessment by the experts. The results of the sensitivity analysis show a certain degree of soundness in the solution
given that the changes in the identified metrics within the three scenarios are minimal. Finally, a path for implementing of such metrics
from the SCOR model is offered as a proposal to improve the administration and as a usage alternative of the SCOR model for these chains.
Keywords: Supply chain; scor; management; multi-criteria analysis; analytic hierarchy process.

Análisis de sensibilidad de métricas scor seleccionadas para medir la
gestión de una cadena de abastecimiento frutícola
Resumen
En este artículo se muestra el análisis de sensibilidad sobre métricas seleccionadas del modelo SCOR, para la medición de la gestión en
una cadena de abastecimiento frutícola de pequeños productores. Se presenta de manera detallada la metodología para la selección de las
métricas con el uso de un método multi-crietrio como el Proceso analítico jerárquico (AHP). Se evalúa la pertinencia de los resultados,
considerando tres escenarios posibles de valoración por parte de expertos. Los resultados del análisis de sensibilidad arrojan cierto grado
de robustez en la solución, dado que los cambios en las métricas identificadas en los tres escenarios son mínimos. Finalmente se ofrece un
derrotero para la implementación de las métricas del modelo SCOR, como una propuesta de mejoramiento de la gestión y una alternativa
de uso del modelo SCOR en este tipo de cadenas.
Palabras clave: Cadena de abastecimiento; SCOR; Gestión; Análisis multi-criterio; Proceso analítico jerárquico.

1. Introduction
This work presents the sensitivity analysis performed on
the metrics from the SCOR methodology selected for the
measuring the management of a fruit-growing supply chain.
SCOR is the most promising model for the measuring of
strategic affairs, including the determination of opportunities
that may improve the company’s competitiveness [2]; in this
case, a fruit-growing supply chain. Stewart [3] cited by [4]
shows some advantages offered by the SCOR model,
alluding that this model enables:
• A quick modeling and understanding of the supply chain.

• An easy configuration of the supply chain internal and
external to the company, illustrating both the current
configuration and the ideal situation.
• A better assessment and comparison, and better
communication of business processes (through the
outlining of business processes and the common language
that shall be used to convey information) both in the
internal and the external scope of the company.
On the other hand, in the SCOR model, very well
explained by [5], it is not clear which are the metrics that
influence supply chains the most; therefore, Van der Vorst,
Christopher cited by [6] pose that the performance of a
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supply chain is linked to the satisfaction of the customer and
the parties involved, and refers to the need of identifying and
organizing the performance metrics to be used in the
assessment process of the chain to be studied, considering the
degree of complexity of the structure. Authors such as [6] and
[7] attempt to consolidate, based on the literature’s review,
some metrics of the SCOR model. On the other hand [8]
poses that there are no studies to be found on the ranking of
the metrics that allow to measure the management of a chain
in a better manner and much less in regard to fruit-growing
chains.
According to [9], performance indicators enable to
monitor the achieving of objectives within the supply chain.
The SCOR model defines indicators called Key Performance
Indicators (KPIs) to carry out the assessment of the chain.
Establishing the impact of an indicator on the measuring
of a fruit-growing chain’s management becomes important
because the products are perishable. The SCOR model
measures
the
management
regarding
delivery
trustworthiness, responsiveness, flexibility, costs and
efficiency in the administration of assets. In [10] it is posed,
additionally, that the limited application of managerial
criteria in the agricultural sector and its lack of connection
with the value chain hinder its evolution and development.
In the context of the SCOR model, we performed a
sensitivity analysis on the metrics, selected according to their
importance, considering structural and information
constraints that persist in the fruit-growing supply chains. We
build three scenarios with the intent to discover how the
selected metrics are affected by the usage of the Hierarchical
Analytical process. The Multi-Criteria Decision Methods
(MCMD) enable us to establish the metrics to be used in
measuring of the management of a chain where information
is scarce. Moreover, the sensitivity analysis makes it possible
to identify how the selected metrics are affected if the
assumptions of the analysis change. An adequate selection of
the metrics with regard to the characteristics of the chain may
support the intervention for improving its efficiency and
effectiveness, and just as Vergara et al. (2002) propose (cited
by [4]), organizational success may be achieved.
2. Problem statement
Authors such as Farhoodmans cited by [1], pose that
managing the supply chain efficiently makes companies gain
competitive advantages, given that in addition to planning
and managing all the activities of acquiring and purchasing,
transforming and distributing, it is also sought to manage the
coordination and collaboration between channels such as
suppliers, intermediaries, logistics providers and customers.
The rural sector in Colombia has little integration, aside
from little technological infrastructure to support it which
implies difficulties in its performance. The medium rural
zone of the city Guadalajara de Buga where this work is
carried out is no stranger to such situation according to the
data reported by the Secretariat of Agriculture and by the
characterization report of said system.
The fruit-growing chain of the medium rural zone of the
city of Buga, which is our case study, is studied from the
perspective of management using the metrics of the SCOR

model, where the greatest difficulty lays in applying such
great number of metrics to the fruit-growing chain given its
informality, which raises the issue of identifying which are
the most pertinent metrics in order to measure the
administration of the chain and how this selection is altered
when some conditions of the analysis vary.
The metrics presented by the SCOR model are a finite set
of possible usable metrics, without proposing levels of
importance, and some basic ones that may be used in an
information-restricted scenario as a starting point in order to
measure the management of a poorly integrated supply chain.
From that approach, the following research question arises:
If we want to use metrics selected from the SCOR model in
a poorly integrated fruit-growing supply chain, how is this
selection affected by changes in the AHP methodology?
3. Methodology
As a starting point, we present a description of the fruit
growing supply chain and define the links to consider within
the analysis. The metrics associated to the attributes of the
SCOR model are put forth (Reliability, Responsiveness,
Agility, Cost, Assets). A tree of indicators structured by
categories and type of process is presented in order to proceed
with the enforcement of a discrete multi-criteria decision
method, and determining the metrics that bear the highest
importance for each level and associated attribute. Finally,
the sensitivity analysis is carried out in order to know the
changes in the selection of the metrics.
3.1. Application of the multi-criteria decision method
The Multi-criteria method proposed by [10] applied,
called “Analytic Hierarchy Process” (AHP), in order to
choose the metrics preferred in each level of the SC. Using
mathematical notation, it may be expressed as follows:
Being Xij the metric of attribute i in level j, the set of
metrics that measure performance will be given by:
�𝐗𝐗 𝟏𝟏,𝟏𝟏 , 𝐗𝐗 𝟏𝟏,𝟐𝟐 , 𝐗𝐗 𝟏𝟏𝟏𝟏 , 𝐗𝐗 𝟐𝟐,𝟏𝟏 , … . , 𝐗𝐗 𝐦𝐦,𝐧𝐧 �

Where m is the number of attributes and n the number of
levels.
The multiple AHP is presented in Figure 1, which
presents that for each attribute an AHP is carried out to select
a level 1 metric; after the selected level 1 metric, another
AHP is carried out in order to choose a level 2 metric, and
finally one last AHP is performed on the level 2 metric to
choose the level 3 metric for measuring the overall
performance of the chain.
Each AHP performed must follow the sequence of steps
established by Saaty just as mentioned in (12). The multicriteria methodology adjusted to the case study is presented
in a detailed manner next:
Step 1: We need to establish the objective of the problem
that will be approached in each one of the AHPs in each level,
and to identify the criteria that most influences the
achievement of the indicated objective respectively, using the
characterization of the supply chain.
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Figure 1. Application multiple AHP.
Source : Author’s own elaboration

Step 2: We then proceed to graphically represent the
magnitude of the decision tree for each level as the structure
set forth is built. This means that the starting point is the level
1 tree after the respective AHP has been applied, then the
level 2 tree is built and the decision tree for level 3 is
constructed in the same manner.
Step 3: We assembled a group of experts, and inquire
them about the pairwise comparison using the valuation scale
previously shown. After obtaining the valuations, the priority
vector of the matrices is calculated as well as the constancy
coefficient. Should the matrix be inconsistent, the expert is
inquired once again so as to correct such inconsistency.
Step 4: After obtaining the valuations and weights for
each of the alternatives (metrics) the one with the highest
score will be chosen as the metric to measure the performance
of the chain for the respective level of the specified attribute.
It is important to clarify that in order to perform the
procedure on the level 2 metrics, said procedure must have
been performed on the level 1 metrics first; and on the same
line of thought, in order to carry out the procedure on the
level 3 metrics, it must have been finished on level 2 and at
the same time, the level 2 AHP will be the input that marks
the beginning of the level 3 AHP.
Step 5: Once the results have been obtained, it is
necessary to define how to use such results to measure the
supply chain’s management with the SCOR model. It is
attempted to set a plan in order to begin with the arrangement
of the measures in the supply chain.
4. Application and results
In order to begin the application of the methodology, it is
important to specify that the attributes of the SCOR will not
be revised, and that this study will only focus on the metrics

for each level. Given that the SCOR version 11 revises some
metrics, it may be found that for some attributes where the
SCOR model assesses the management of the supply chain,
the metrics have been reduced to only one in the level I or
strategic, which is why applying the tools for metrics
selection is not necessary. Specifically, in order to measure
the attributes of Reliability, Responsiveness and Cost they
will not be subject to analysis in the first level of decision,
leaving the metrics for the attributes of Agility and Asset
Management Efficiency as the ones to be analyzed in the first
level of the metrics structure. For the following levels 2 and
3 the metrics are multiple, therefore, the decision process on
the metrics to be used will be completely pertinent.
Step 1: defining the problem’s objective.
We seek to define the most pertinent metrics for each one
of the attributes established by the SCOR model to measure
the overall management of a supply chain. This analysis is
done in a tiered manner, which is why the metrics to be used
in the measuring of each attribute are analyzed as first level,
the most pertinent metrics to measure the level I or strategic
metric associated to the attribute.
Finally, once the level 2 metric has been chosen, the level
3 metric that best responds to the measurement of the level 2
metric associated to the level 1 metric and its respective
attribute is applied. In order to attempt a generalization of this
procedure, the objectives are defined with the following:
Given: A set of attributes i ={1, 2...,5}, where i=
Reliability, Responsiveness, Agility, Cost y Asset
management efficiency.
Also given: A set of j level I or strategic metrics for
attribute 1 given by = {Perfect order fulfillment); k for
attribute 2 given by = {order fulfillment cycle time}; l for
attribute 3 given by = {upside flexibility, upside adaptability,
downside adaptability, overall value-at-risk}; m for attribute
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4.1. The fruit-growing supply chain of Monterrey
The description of the fruit-growing supply chain is based
on the characterization performed by [13] on the supply chain
of the jurisdiction of Monterrey. We present some relevant
information about this supply chain in the following
paragraphs.
The jurisdiction of Monterey is made up by 5 small
towns: La Unión, Miraflores, Miravalle, Monterrey and San
José. It is inhabited by 242 families of which 180 work in
agricultural activities. Forty three banana crops are identified
with a yearly yield of 522,320 kgs; 36 plantain crops with
310,980 kgd/year; 3 blackberry crops with a yearly yield of
9,290 kgs, 5 crops of other citrus fruits with a 5,470 kgs/year,
6 lulo crops for a yearly yield of 61,160 kgs, 4 coffee crops
that yield 6,630 yearly kgs approximately, 1 pitahaya crop
with a yearly yield of 6,000 kgs and lastly an avocado crop
with a yearly yield of 600 kgs; beans, corn pumpkin and
yucca crops are also taken into account. The average
production cost of bananas is 167 pesos/kg, 223 pesos/kg for
plantain, 1500 pesos/kg for lulo, 3625 pesos/kg for coffee,
200 pesos/kg for pitahaya and lastly, beans are yielded at a
400 pesos/kilo cost.
As for pricing, 80% of time the price is set by the buyer.
The cost and expiration criteria present no influence in
determining the sale price. The study identifies a difference
between the producer’s sale price to the intermediary that
reaches up to 657% in the case of citrus, with regard to the
final sales price to the final consumer. It is identified that the
main difficulty in the process is transportation.
For trading, the study reports that in 62% percent of the
cases the producers deliver their products at the door of the
farm where the buyers pick them up; the other 38% takes
charge of transportation themselves, and from that amount
24% uses a rented means of transportation or the “chiva” bus
that goes around town; 14% have their own vehicle. The
products are 43.41% marketed through intermediaries,
24.03% through associations, and 5.56% through points of
sale, 2.12% through neighborhood stores and 24.89%
through individuals.

Upside Flexibility

Overall value-a-risk
Agility

Down side adaptability
Upside adaptability

Select a metric
for each atribute
evaluated

4 given by = {total cost to serve}; and n for attribute 5 given
by = {cash to cash cycle time, return of fixed assets y return
on working capital}.
The goal of the AHP methodology applied to the first
level is to establish such an arrangement (i,r) that enables to
measure the management of the supply chain of the
jurisdiction of Monterrey, considering its constraints and
characteristics. Where the r set is formed by the metrics = {j,
k, l, m, n} and there can only be one metric of the j, k, l, m
and n type to define a set of arrangements (i,r) that becomes
the solution vector v = {(1,j) (2,k) (3,l) (4,m) and (5,n) }.
The goal of the second level will be constituted by a set
equal to the previous one, where the set i will be formed by
the level 1 metrics selected in the previous process, which
must correspond to 5 metrics {1, 2, 3, 4, 5}, and the set of
level 2 metrics will be established to conform the solution
vector with the arrangements (i, r), where r is just a metric
associated to the level 1 metric. The same procedure is
applied to the level 3 metrics.

Cash to cask cycke time
Asset Management Eficiency

Return on working capital
Return on fixed assets

Figure 2. Level 1 graphical representation.
Source: Authors’ own elaboration.

The information regarding the supply chain’s
characteristics points to a general breakup of the chain, due
the following aspects:
1. Monterrey’s fruit-growing supply chain does not have a
clearly defined distribution system, and does not show an
integral strategic objective for its development.
2. Save for a group of banana producers, whom are
associated, producers of other fruit types do not display
interest towards integration with the purpose of
improving performance and SC management.
3. The large difference in price between what the producer
receives and what the final costumer pays is evident. This
presents an opportunity to improve the livelihood of the
producers, given that such price gap is not being
distributed equitably among the links of the chain.
4. In general, in this supply chain producers grow the crops and
sell them at their farm; intermediaries buy and carry to
consumption centers, and retailers buy and sell at their retail
center. This shows the supply chain is not articulated, which
permits putting forth the hypothesis that income is not
optimized.
Step 2: Graphical representation of the decision tree.
The tree structure for the hierarchical analysis begins with
the level 1 of SCOR, keeping in mind that the attributes will
not be subject to analysis but the metrics associated to each
attribute will. As it was previously explained, the attributes
of Reliability, Responsiveness and Cost are not within this
level since a single level 1 metric corresponds to them.
According to the Agility criterion (see Figure 2) only one
level 1 metric must be picked from the 4 alternatives
available. Likewise, according to the Efficient Management
of Assets criterion, a level 1 metric must be picked from the
3 alternatives available.
Once the level 1 metric has been selected, it is posed as a
criterion, and the best fitting level 2 metric (alternative) is
defined for that criterion. Lastly, we will select the level 3
metric (criterion) that responds to the level 2 metric (criterion).
After defining the metric that will measure reliability (See
Figure 3) based on the perfect order fulfillment criterion, it
becomes the objective; the criterion corresponds to the selected
metric and the alternatives will be the level 3 associated
indicators. As an example, if documentation accuracy is defined
as the metric to consider, the decision tree will look as follows:
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Table 1.
Definition of experts
Area of expertise
Fruit producer and
marketer
Monterrey fruitgrowing chain analyst
Costs expert

Nominee Name
Expert 1

Experience
Pineapple farmer,
processor and marketer
Knowledgeable on the
production area in
Monterrey
Instructor in financial
and costs areas
Instructor in logistics
and SCOR model
application researcher

Expert 2

Expert 3

Expert on the Supply
Expert 4
chain under study and
SCOR knowledgeable
Source: Authors’ own elaboration.

Figure 3. Level 2 graphical representation
Source: Authors’ own elaboration.

Table 2.
Consistency Matrix.
Atributes
Assets

Agility

12
6
Matrix
Inconsistent
12
14
evaluated
Total
24
20
Source: Authors’ own elaboration.
Consistent

Costs

Responsiveness

Reliability

Total

14
18
32

5
15
20

12
8
20

49
67
116

Table 3.
Percentage of consistencies and inconsistencies per attribute.
Atributes
Assets

Agility

Costs

Responsiveness

Reliability

50% 30%
Inconsistent
50% 70%
Source: Authors’ own elaboration.

44%
56%

25%
75%

60%
40%

Matrix
evaluated

Figure 4. Level 3 graphical representation.
Source: Authors’ own elaboration.

Step 3: Methodology for the selection of experts.
In the next step, the alternatives of metrics must be
appraised in each one of the levels for each attribute. Such
appraisal must be carried out according to the AHP
methodology through a group of experts. Selecting the
experts is a key stage which impacts on the results of the
process since they are the people that will provide the
appraisals.
For the selection of a group of case experts, Okoli and
Pawlowski’s 2004 model (cited by [14]) is taken into
account, which consists of 5 fundamental steps:
1. Elaborating a nomination table for knowledge resources.
2. Assigning the names of specific experts to the categories
identified in the previous step.
3. Identifying additional experts.
4. Ordering of experts according to their experience.
5. Formally inviting the experts.
Next, Table 1 presents the development of steps 1 and 2
respectively.
Step 4: Synthetizing local priorities over the hierarchy to
obtain a global result for each alternative
After choosing the relevant experts for the appraisal, a
survey for each one of them was formulated. In such survey,
the metrics were compared by pairs for each one of the
attributes in every corresponding level.
After applying the surveys on the four experts, a global
AHP initial appraisal was obtained with the following results:

Consistent

Table 4.
Total percentage of consistencies and inconsistencies.
Consistent
Matrix evaluated
Inconsistent
Source: Authors’ own elaboration.

Table 5.
Decision weights of each expert evaluator.
Expert
Expert 1
E1
Expert 2
E2
Expert 3
E3
Expert 4
E4
Source: Authors’ own elaboration.

42%
58%

Weights
5,00%
20,00%
50,00%
25,00%

Table 2 shows the total matrices appraised for each
attribute as well as the total matrices for the issue at hand.
Likewise, we can observe the amount of inconsistent and
consistent matrices respectively. From the above, we will
generate the percentages of consistencies and inconsistencies
per attribute and totals on Tables 3 and 4, from the
information gathered from the experts.
After reviewing the previous results, in order to ensure
the effectiveness of the method, we apply the methodology
posed by [15] for the complete consistency of the matrices
(method of the rectangles).
So, after having the matrices completely corrected and
obtaining the weighings for each criterion (metrics and
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Table 6.
Attributes rating.
Attribute
Cost
Reliability
Resposnsivness
Agility
Assets
Source: Authors’ own elaboration.

Table 9.
Comparison metrics for measuring Level 2 Compliance with perfect order
(RL1.1) Level 1
Metric
Total
RL.2.1
0,102605801
RL.2.2
0,155423065
RL.2.3
0,128727011
RL.2.4
0,613244123
Source: Authors’ own elaboration.

Total
0,303435527
0,224766655
0,2072573
0,183893472
0,080647045

Table 7.
Level 2 comparison metric for the metric Total cost of supply (CO1.1) Level 1
Metric
Total
CO.2.1
0,034517875
CO.2.2
0,172898864
CO.2.3
0,189256044
CO.2.4
0,251458425
CO.2.5
0,038183337
CO.2.6
0,036109133
CO.2.7
0,052617861
CO.2.8
0,224958461
Source: Authors’ own elaboration.

Table 10.
Level 3 metric comparison for Perfect Conditions(EL.2.4) Level 2
Metric
Total
RL.3.12
0,185049928
RL.3.24
0,377915703
RL.3.41
0,045418457
RL.3.42
0,101071090
RL.3.55
0,290544822
Source: Authors’ own elaboration.

Table 11.
Comparison metric level 2 for the metric Order Fulfillment Cycle Time
(RS1.1) Level 1
Metric
Total
RS.2.1
0,054500228
RS.2.2
0,345666619
RS.2.3
0,365862008
RS.2.4
0,226318994
Source: Authors’ own elaboration.

Table 8.
Level 3 comparison metric for metric Cost of Production (CO2.4) Level 2
Metric
Total
CO.3.14
0,604480341
CO.3.15
0,149238975
C0.3.16
0,121499105
CO.3.17
0,124781579
Source: Authors’ own elaboration.

attributes), it was weighted with the criteria weights of each
of the experts showed in Table 5 in order to finally reach the
following results:
4.2. Importance weights of each attribute in the case study
supply chain
It is clear from Table 6 that the most important attribute
in this supply chain is Cost with a 30.3% of importance,
followed by Reliability with a 22.4%. Moreover, it is clear
that the least important attribute is Assets with a weight of
8%. Next, we will show the metrics selected in each level for
every attribute, in order of importance.
Costs: the level 1 metric for this attribute is defined by default
according to the SCOR model, and it is the total cost of supplying.
The level 2 metric selected for this attribute is CO.2.4
which corresponds to the cost of production, obtaining a 25%
importance according to Table 7.
Finally, the level 3 metric for this attribute is CO.3.14
(direct labor cost of production) with a 60.4% weight of
importance according to Table 8.
Reliability: The level 1 metric selected for this attribute
comes defined by default, according to the SCOR model, and
it is the perfect fulfillment of the order.
The level 2 metric selected for this attribute is RL.2.4
which corresponds to perfect conditions, obtaining a 61.3%
weight of importance according to Table 9.
Finally, the level 3 metric for this attribute is RL.3.24 (%
of damage-free orders received) with a 37.7% weight of
importance according to Table 10.

Table 12.
Comparison metric level 3 for the metric Deliver Cycle Time (RS.2.3) Level 2
Metric
Total
Metric
Total
RS.3.16
0,030572692
RS.3.110
0,128869508
RS.3.18
0,078429656
RS.3.111
0,053718678
RS.3.46
0,061574452
RS.3.116
0,042429504
RS.3.51
0,086000462
RS.3.117
0,060710212
RS.3.95
0,122560268
RS.3.120
0,040090554
RS.3.96
0,053929166
RS.3.124
0,033416346
RS.3.102
0,121190151
RS.3.126
0,086508352
Source: Authors’ own elaboration.

Responsiveness: The level 1 metric for this attribute is
already defined by default, according to the SCOR model,
and it is the Order fulfillment cycle time.
The level 2 metric selected for this attribute is the RS.2.3
which corresponds to Delivery cycle time, obtaining a 36.5%
of importance according to Table 11.
Finally, the level 3 metric for this attribute is RS.3.110
(Delivery cycle time) with a 12.99% weight according to
Table 12.
Agility: the level 1 metric selected for this attribute is
AG.1.13 which corresponds to Forward Adaptability, obtaining
a 49.9% weight of importance according to Table 13.
Tabla 13.
Metric comparison Level 1
Metric
AG.1.1
AG.1.2
AG.1.3
AG.1.4
Source: Authors’ own elaboration.
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Table 14.
Comparison metric level 2 for the metric Downside Supply Chain
Adaptability (AG1.3) Level 1
Metric
Total
AG.2.11
0,186429191
AG.2.12
0,402926864
AG.2.13
0,410643945
Source: Authors’ own elaboration.

Table 15.
Level 1 metric comparison
Metric
AM.1.1
AM.1.2
AM.1.3
Source: Authors’ own elaboration.

Total
0,497616239
0,209383118
0,293000643

Table16.
Comparison metrics level 2 for Cash-To-Cash Cycle Time (AM1.1) from
Level 1
Metric
Total
AM.2.1
0,250705228
AM.2.2
0,658248951
AM.2.3
0,091045821
Source: Authors’ own elaboration.

Table 17.
Level 3 comparison metric for the metric Inventory Days of Supply (AM2.2)
Level 2
Metric
Total
AM.3.16
0,114948811
AM.3.17
0,177667736
AM.3.23
0,178413779
AM.3.28
0,066609956
AM.3.37
0,143181465
AM.3.44
0,088425178
AM.3.45
0,230753074
Source: Authors’ own elaboration.

The level 2 metric selected for this attribute is AG.2.13
which corresponds to forward Adaptability, obtaining a 41%
weight of importance according to Table 14.

Step 5: Defining a path for the usage of the results
obtained within the measurement of supply chain
management with the SCOR model.
The multi-criteria analysis developed in this document is
oriented towards determining the most important metrics for the
set of the five attributes defined by the SCOR model as key in
measuring the management of a supply chain. The results
obtained enable us to establish at least one metric per attribute
and level of analysis. However, the results also offers a
prioritization that might be used as a critical route to apply
additional metrics once the steps to implement the precedent
metrics have been completed. This means that the defined
metrics are shared with the actors in the SC, the required practices
to obtain information are implemented, the metric is applied and
initial information on the state of the SC management is obtained.
By having these metrics implemented, it is possible to go back to
the results and from there to continue to the next prioritized
metric and perform the same process. All of this under the
understanding that at present, the management of a supply chain
bearing characteristics such as the one under study cannot be
measured by implementing the SCOR model in full due to the
fractured nature of the SC, which is why these metrics initially
prioritized turn into a baseline to begin with the measuring
process and implementing improvements.
This work plan (see Table 18) must systematize the
application of the metrics in such a way that the priorities in the
AHP are gradually covered and therefore improve the
management of the chain over time. This suggests that small
producers and other actors of the chain must participate
decisively, most likely through several years, as required by the
process of intervention.
For this attribute, the SCOR model does not present level 3
metrics.
Assets: The level 1 metric selected for this attribute is
AM.1.1 which corresponds to cash-to-cash cycle time, obtaining
a 49.76% weight of importance according to Table 15.
The level 2 metric selected for this attribute is AM.2.2
which corresponds to Days of Supply Inventory, obtaining a
65.8% weight of importance according to Table 16.
The level 3 metric for this attribute is AM.3.45 (Days of
Inventory for finished goods) with a 23% weight of
importance, according to Table 17.

Table 18.
Working Plan
Activity
SCOR model Socialization
Metric selection method and results Socialization
Defining metrics implementation team
Information requirement to apply metrics obtained
Getting information and metrics application.
Results and analysis
Definition of activities to improve processes and practices
Implementation of improvement processes
New application management metrics measurement
Analysis of results
Defining the application of the following metrics prioritized
Definition of activities for improving processes and activities
Implementation of improvement processes
New application of measurement metrics management
Source: Authors’ own elaboration.

Addressed to
Small Farmers
Small Farmers
Small Farmers
Small Farmers
Small Farmers
Small Farmers
Small Farmers and Researcher
Small Farmers
Small Farmers
Small Farmers and Researcher
Small Farmers and Researcher
Small Farmers and Researcher
Small Farmers
Small Farmers
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Manager
Researcher
Researcher
Small Farmers and Researcher
Small Farmers and Researcher
Researcher
Small Farmers and Researcher
Small Farmers and Researcher
Small Farmers
Researcher
Researcher
Small Farmers and Researcher
Small Farmers
Small Farmers
Small Farmers and Researcher
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5. Sensitivity Analysis
After selecting the metrics for each level of every
attribute, the sensitivity analysis of the system is carried out
taking into account three new scenarios, and taking the initial
system as the baseline (see Table 19).
The first scenario assigns a weight equal to 25% for each
of the expert opinions, which modifies the initial situation
that assumes a differential weight for every one of them.
The second scenario considers the limitations for
gathering information related to the metrics obtained from
the initial system. In such sense, simulations are carried out
removing the metrics obtained initially for the whole system,
and leaving only the weightings for the expert judgement
according to what was established in the initial system.
The third scenario combines the previous ones, meaning
that the system is evaluated by eliminating the metrics
obtained from the initial system and then pondering with
weights equal to 25% for the expert judgement.
In the simulation of scenario 1 (Table 20), a change is
produced in the level 2 metric of the costs attribute, moving
from CO.2.4 (Production cost) to CO.2.8 (cost of sold
goods). The level 3 metric CO.3.14 (Cost of direct production
Table 19
Initial results of the system.
Attribute
Metric level 1
Cost
Defined
Reliability
Defined
Responsiveness
Defined
Agility
AG.1.3
Assets
AM.1.1
Source: Authors’ own elaboration
Table 20.
Scenario 1 results.
Attribute
Metric level 1
Cost
Defined
Reliability
Defined
Responsiveness
Defined
Agility
AG.1.3
Assets
AM.1.1
Source: Authors’ own elaboration
Table 21.
Scenario 2 results.
Attribute
Metric level 1
Cost
Defined
Reliability
Defined
Responsiveness
Defined
Agility
AG.1.4
Assets
AM.1.3
Source: Authors’ own elaboration
Table 22.
Scenario 3 results.
Attribute
Metric level 1
Cost
Defined
Reliability
Defined
Responsiveness
Defined
Agility
AG.1.4
Assets
AM.1.3
Source: Authors’ own elaboration

labor) is removed. Additionally, there is a change in the level
3 metric associated to the assets attribute which moves from
AM.3.45 (Days of finished goods inventory) to AM.3.17
(Days of inventory - WIP).
Regarding the level 2 metrics, CO.2.4 and CO.2.8, the
new metric obtained is convenient since it includes costs
associated with production, giving a wider outlook on the
element of cost. This metric could be more useful in the
measurement of the management of a SC, despite not having
an associated level 3 metric.
Regarding the level 3 metric associated to the assets
attribute, which went from AM.3.45 (Days of Inventory of
finished product) to AM.3.17 (Days of Inventory - WIP) it
could be said that both metrics measured separately offer a
partial outlook on the chain. However, if we consider the
capacity or rate at which the money invested in the productive
process is recovered, it could be more useful to work with the
AM.3.45 metric.
In the simulation of scenario 2 (see Table 21), the results
obtained enable the metrics that scored second in the
pondering, a fact that might seem obvious, but it must be
understood that this generates significant changes in the level
2 and 3 metrics. For instance, the costs attribute moves from

Score
1
1
1
0,499
49,76

Metric leve 2
CO.2.4
RL.2.4
RS.2.3
AG.2.13
AM.2.2

Score
0,25
0,613
0,365
0,41
0,658

Metric level 3
CO.3.14
RL.3.24
RS.3.110
No
AM.3.45

Score
0,604
0,377
0,1299
0
0,23

Score
1
1
1
0,5135
0,5144

Metric leve 2
CO.2.8
RL.2.4
RS.2.3
AG.2.13
AM.2.2

Score
0,2433
0,6312
0,4359
0,3723
0,4625

Metric level 3
No
RL.3.24
RS.3.110
No
AM.3.17

Score
0
0,3353
0,1339
0
0,1856

Score
1
1
1
0,549
0,6083

Metric leve 2
CO.2.8
RL.2.2
RS.2.2
AG.2.18
AM.2.7

Score
0,3086
0,3583
0,5188
0,4151
0,6708

Metric level 3
No
RL.3.34
RS.3.114
No
No

Score
0
1
0,2093
0
0

Score
1
1
1
0,4255
0,5833

Metric leve 2
CO.2.8
RL.2.2
RS.2.2
AG.2.18
AM.2.7

Score
0,3268
0,3992
0,4836
0,4463
0,6458

Metric level 3
No
RL.3.34
RS.3.114
No
No

Score
0
1
0,2065
0
0
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CO.2.4 to CO.2.28, a metric that corresponded to the second
place when pondering among level 2 metrics. The attribute
of reliability moves from RL.2.4 (Perfect Conditions) to
RL.2.2 (Delivery to clients on the agreed-upon date) in level
2. Finally, the same occurs to the attribute of responsiveness
where it moves from RS.2.3 (Delivery cycle time) to RS.2.2
(Production cycle time) in level 2.
On the other hand, the level 1 metrics corresponding to
the attributes of agility and assets move respectively from
AG.1.3 (Forward adaptability) and AM1.1 (Cash flow cycle
time) to AG.1.4 (Amount at full risk) and AM.1.3 (Return on
work capital), which corresponded to the second pondering
in the order of the level 1 metrics of the initial system.
Even though it’s complicated to precise the convenience
of the metrics for this particular case, it seems that metrics
obtained provide a wider outlook on the management of the
SC.
When simulating scenario 3 (See Table 22), we observe
that the metrics obtained for the level 1 and 2 metrics are
consistent with the results obtained in scenario 2. In the case
of the level 3 metrics, it presents a variation regarding
scenario 2 for the attribute of responsiveness, passing from
RS.3.128 (Cycle time of the finished product stage) to
RS.3.114 (cycle time for releasing the finished product).
In general, according to the result obtained from the
simulations, it may be observed that the variation of the
percentage weights in the expert judgement does not change
the model significantly, since it only modifies the
percentages of selection but the preference is still the same in
most cases.
On the other hand, a radical intervention such as
removing the highest scores attained in the initial system
completely modifies the system and brings about a
completely different metrics approach given the escalated
and sequential dependency of the lowest level with the
highest level of the system. All of the above suggests that for
this model, where all the metrics are given and selecting the
most adequate ones is attempted according to the judgement
of some experts, the AHP in general performs a reading very
close to the intention or preference of the experts, since the
obtained metrics finally reflect what the experts as a set have
determined as the most important ones.

3.

4.
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