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ABSTRACT

The procurement processes have as a principal function the material productions
assurance. The evaluation and continuous improvement play a role in the efficiency,
efficacy and effectiveness scope in the organization. The main aim was to construct an
index that allows the integration of logistics management metrics, and ergonomic
assessment in a procurement process on cookware manufacturing by using the ANP
(Analytical Network Process) methodology. Several techniques and tools were used in
retrieving the necessary information as: official documents review, the use of checklists,
the Delphi methodology, the use of surveys, workgroup techniques and consultation with
an expert panel; furthermore through the application of the software SuperDecisions it is
possible to determine the evaluation of the integrated index in the aforementioned plant.
The macroergonomics index (IEMaE Spanish acronym) calculated allowed us to
determine the range in which improvements can be implemented and prioritized
according to the weight they represent in the calculated index.
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1. Introduction

The measurement of the performance in a supply chain or logistic system could be
identified as a powerful tool for the diagnosis to determine the gaps in the optimum
performance of a supply chain or logistic process in particular. The identification of
opportunities for improvement and in which areas these should be carried out could be
summarised as “Performance management”.

The measurement of performance in organizations is becoming an element of
competitiveness and differentiation between among companies (Alfaro et. al., 2002). For
this reason, in order to evaluate the performance of a beer supply chain and the
distribution process in particular, it is a fundamental task to obtain the information that
would allow competitive advantage. The identification of performance measures needed
and their values which provide accurate information constitute a challenge for specialists
and academics in this field.
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The objective of this article is to evaluate the beer distribution process taking into account
a practical case study. For this purpose, an index is searched that would integrate the
different metrics and criteria of the logistic management with the tools of
macroergonomics evaluation. The index is formed taking the performance of the logistic
process under study as a base and the conditions in which the users interact, i.e. the
human resources.

2. Literature Review

Although many authors have established various key performance indicators
demonstrating its usefulness in the context of the supply chain, there are few studies
which focus Performance Management from a global, integrated perspective in this area.
The simplified model proposed by Chan et. al. (2003) guarantees the performance
measure to provide the necessary assistance to the improved management of the supply
chain. For each process and their associated sub - processes that need to be measured,
appropriate measures are identified and grouped in a hierarchical manner. This method
allows the evaluation of processes and threads as shown in Figure 1.
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Figure 1: General structure of the processes and measures hierarchy.

Hendrick and Kleiner (2001) formalize a method of intervention work systems based on
the theory of socio-technical systems, denominated "MEAD" for its acronym in English
to improve macroergonomic structure analysis and design.

In this case the macroergonomics can be used as a support tool for improving work
systems in the processes of the supply chain (Hartono, 2008), considering that each
process must maintain comfortable working conditions, adequate material flow scenarios,
safe working environment, teamwork and other ergonomic variables that can directly
influence the efficiency of the work developed in a supply chain process.

Extrapolating this experience from the macroergonomics and integration points of view
will provide better approximation to the magnitude of the problems affecting work
systems associated with logistics processes.

This would provide quantitative analysis for the design of intervention programs in work
systems. We attempt to provide an answer to this necessity in this investigation.
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3. Hypotheses/Objectives

This research aims to determine an evaluation index of organizational performance using
the ANP methodology. This methodology will integrate organizational performance
metrics identified in management and logistics processes to the context of the man
working conditions. The calculation of the index will be made using the software
SuperDecisions, facilitating the calculation of the weights and priorities in the model
created.

4. Research Design/Methodology

To achieve the objective of this research and based on the analysis of the literature
carried out in the previous section, a procedure is proposed, which will provide the
macroergonomics evaluation of the distribution processes (see Figure 2).

Selection of the working team and the experts

¥

Delimitation of the process being studied

-
-
r

h

Description and analysis of the process

Selected the indicators and definition of evaluation criteria

Normalization and standardization of indicators

Tsed SuperDecisions to build the Mscroergonomics
Evaluation Indices

Analysis of results and determining the range of
improvement

Figure 2: Procedure for macroergonomics assessment of procurement processes

5. Data/Model Analysis

The selected indicators are grouped into four assessment criteria, which vary depending
on the process being evaluated. For the process under study these criteria are grouped
into: (1) working conditions, (2) efficiency indicators, (3) procurement management
indicators, and (4) psychosocial aspects of work. The determination of the weights is
performed using the SuperDecisions software whose use will be described in the
following sequence:
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1. The structural model of the index shown in Figure 3.

2. The matrix of global and local scope produced evidence of relationships between the

groups and different nodes that make up the model.
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Figure 3: The structural model of the IEMaE
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3. Choices casted to determine the importance of the elements are shown in Figure 4. In

all cases the calculated inconsistency does not exceed 10%.

2. Node comparisons with respect to IEMaE
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Figure 4: Relative importance between the evaluated elements.
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Using a rating scale provides a comparative measure of the performance obtained in the
performance evaluation of the procurement process studied. The scale would show the
values in which it is considered in a qualitative manner the work system performance.

6. Limitations

The main limitation of the research is the lack results in correlation and sensitivity
analysis among the existing indicators listed in the developed model. These studies are
intended to be carried out in the development of further research.

7. Conclusions

The applied procedure generates the index of macroergonomics evaluation for a
procurement process, evaluating in an integrated way the elements and metrics from both,
logistic and macroergonomics nature.

The ANP methodology used in shaping the decision model fosters an integral dimension
into the indicators of organizational performance. This feature will allow the application
of this toolset in the work systems.
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