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Abstract

This article proposes a supply chain methodology to evaluate acquisition process, its factors and measures, both in quantitative and in qualitative terms. The qualitative parameters is dealt by means of the AHP method. Usually, qualitative factors are not regarded in decision making process to select suppliers. Accordingly, a table of factors, including the external ones, that influence the selection process, is also provided, together with their related performance measures. The proposal is illustrated through its application in a case study.
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1. INTRODUCTION

The justification to accomplish this work is the difficulties of decision making  of global suppliers selection process. Aspects such as dead lines, reliability, transportation, inventories, government policies, taxation, know-how, customer barriers and, obviously, the clients commitment, are not, usually, considered in the decision making process. Such factors are important supply chain elements, once properly dealt represent a costing advantage.

Considering the companies decision making process related to their strategic elements, as well as, the global suppliers selection issues, the aims of this paper are: 

a) Identify the factors that collaborate in the costing process and act as drivers along the time.

a.1) supply chain factors;

a.2) the value chain factors of the linkage activities 

a.3) factors of external forces.

b) To propose measures to select suppliers in the global market based on the above identified factors. 

c) To consider and justify the use of the Analytic Hierarchy Process (AHP) to select suppliers.
The aim of this article is to discuss the several aspects related to the factors that affect the supply chain performance and, also, the actions required to set up the list of suppliers that will participate in the chain. In addition, a practical example is utilized to justify the use of a decision making, such as the AHP, in uncertainty conditions. 

2. THE ACQUISITION PROCESS

The starting point is to define the companies’ value chain. According to Porter (1990), the costing advantage is resulted if the company obtain a cumulative overall cost lower that its competitors. To better identify the involved factors the supply chain is split into 3 segments, Acquisition, manufacturing and sale. This work will deal only with the acquisition process.

In the acquisition process are identified the factors related to the several tiers of suppliers, the tiers links and external chain factors, but do influence on the acquisition processes..

For the purchasing activities many questionings were made (Pooler, 1992) in order to identify the related factors, i. e., basic cost, financial availability, dead lines, transportation, reliability,  inventories, equipments and installations, , technology, flexibility, post sales and technical support, purchasing conveniences, quality and regional aspects. 

For the analysis of the factors influence on the cost built up of the acquisition process, it could be considered transportation measures such as the national and international freights, stocking, packing, containers and insurance. In regional terms it could be relevant the economic and political stability, government policies, fees, honorary, losses for damage or robberies, corruption, strikes and travels. Once these factors are identified, the next step is to set up a table to classify them in qualitative (Qd) and quantitative (Qt). Then, an analysis is made to verify if the use of these factors and measures is positive (P), negative (N) or neutral (Z) according to several POM approaches and techniques such as, MRP, MRPII, MRPII/ERP, JIT, Kaizen, Reengineering, Value Analysis/Value Engineering (va/ve), Concurrent Engineering, Total Quality Control (TQC), Benchmarking , Activity Based Costing and Theory of Constraints. Once it is completed the table allows an overview that is valuable for the analysis of the influencing factors. As an example, the table 1 shows the regional factor. 


Measures for the Regional Factor

Fr
Class
ABC
MRP / ERP
JIT
MI
ME
TQC
VA\VE
Concurrent Eng.
Reengineering
Kaizen
Benchmarking

Financial stability
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Government policies
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Political stability
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Economic stability
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Fees/honorary
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Losses for damages and robbery 
Qt
(Z)
P
P
P
P
P
P
P
P
P
P

travels
Qt
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

strikes
Qd
(Z)
P
P
P
P
P
P
P
P
P
P

Corruption 
Qd
(Z)
(Z)
(Z)
P
P
P
P
P
P
P
P

Table 1

As may be seen the complete table has a huge amount of data to be analyzed and weighted according to their influence on the acquisition process (what company? from a set of alternatives, How to measure them?, and so on). In this uncertainty case a multicriteria analysis, such as the AHP method,  proposed by Saaty (1991    ) is recommended for the qualitative factors. 

3. AN EXAMPLE OF APPLICATION

Ei: American multinational company with a plant in Brazil . Ge: Italian multinational company without a plant in Brazil. Zi: Asian multinational company with a plant in Brazil. 




Example 1

Factors
Measures
Class
Components  




Zi
Ei
Ge

 Basic cost
I11-Inputs/ services
Qt
US$315,73
US$315,73
US$235,29

F1
Money paid to suppliers

CIF

CIF
FOB


I21-price
Qt
3
5
7


I22-payment type
Qt
30 days
30 days
60 days

Financial
I23-taxes
Qt
5
5
3

F2
I24-negotiating power
Qd
3
5
7


I25-discount policies
Qd
3
5
5


I26-financial expenses
Qt
2%
1,5%
0%


I31-delivery date
Qt
7
7
3

Availability
I32-local stocks/transit
Qd
7
7
1

Dekivery date
I33-Localization
Qd
9
9
3

F3
I34-Planning
Qd
5
7
9


I35- flow guarantee
Qd
3
7
3


I41- international freights
Qt
9
9
1


I42- national freights
Qt
7
7
1

Transport
I43-storage
Qt
9
9
5

F4
I44-packing / containers
Qt
9
9
7


I45-insurance
Qt
7
7
1


I51-performance
Qd
3
7
5


I52-Habilities
Qd
7
7
7

Reliability
I53-company ranking
Qd
5
9
7

F5
I54-managerial staff
Qd
3
7
7


I55-Availability
Qd
5
7
5


I61-Cust
Qt
15 days
15 days
90 days

 
I62-Investiment
Qt
15 days
15 days
90 days

Inventory
I63-Oportunities
Qt
7
7
3

F6
I64-Movement
Qd
9
9
3


I65-obsolesense
Qt
9
9
5

Installations
I71-Investiment
Qd
3
9
5

Equipment
I72-Maintenance
Qd
5
7
5

Tools
I73-estrategy
Qd
3
9
7

Devices
I74-Custs
Qt
5
5
9

F7
I75-labor
Qt
7
7
5


I81-Aplication Engineering
Qd
5
7
5


I82-Process Engineering
Qd
5
7
5

Technology
I83-Reserach
Qd
3
7
5

F8
I84-technological breakthrough
Qd
5
5
7


I85-Investiment
Qd
3
7
5


I91-product line
Qd
3
7
7

Purchasing Conveniences 
I92-cost reduction
Qt
5
7
7

F9
I93-Laboratories
Qd
7
7
7


I94-Agility
Qd
5
5
5


I95-market requests
Qd
5
5
5


I101-Investiments
Qt
5
9
7


I102-Equipament
Qd
5
5
7

Flexibility
I103-labor
Qd
5
7
7

F10
I104-Estructure
Qd
7
9
7


I105- personal relationship
Qd
7
9
5


I111- market development
Qd
7
9
5

Sales support
I112-Recommend the product
Qd
7
9
5


I113-Special attention
Qd
3
9
5

F11
I114-orders followup
Qd
3
9
7


I121-Organization
Qd
5
7
5


I122-Policies
Qd
5
7
5

Technical
I123-Sistems / procedures
Qd
7
7
7

support
I124-Evaluation
Qd
7
9
7

F12
I125-Capacity
Qd
5
7
5


I126-Cost
Qd
5
7
5


I131-quality system
Qd
9
9
9


I132-Scrap/rework
Qt
5
5
5

Quality
I133-quality cost
Qt
5
5
5

F13
I134- statistic techniques
Qd
5
7
7


I135-Laboratories
Qd
7
7
7


I141-Financial stability
Qd
5
5
7


I142-Government policies
Qd
5
5
7


I143- Political stability
Qd
5
5
9

Regional
I144- Economic stability
Qd
5
5
7

F14
I145-fees/honorary
Qt
7
7
5


I146-losses for damage and robbery
Qd
7
7
3


I147-corruption
Qd
7
7
3


I148-travels
Qt
7
7
3


I149-strikes
Qd
3
7
7

Table 5.2.3: Judging suppliers factors and measures.
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The AHP software  “Criterium Decision Plus” by InfoHarvest decision analysis & presentation (1999) Student Version 3.0 was utilized to proceed the calculation process. The judgement of the factors has to have the participation of people involved in the decision process. The software suggested the supplier selection by prioritizing the influence of each factor  (figure 2).

Figure 2: Suppliers priority graphic for the acquisition factors.

At that time, the actual decision (supplier Ge) did not considered the qualitative aspects involved and it was quite diverse from the one suggested by the AHP process. However, The use of the software made it much simpler the decision process. In a managerial meeting, graphics and tables improves very much the selection process, since it allows the consideration of quality aspects in an integrated manner. The analysis and choices of factors and measures by means of a sensitivity analysis is greatly enhanced. 
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� CIF: Cost,  Insurance and Freight; FOB: Free on Board





