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Abstract

This research articulates the challenges faced in the Supply Chain Manage-
ment (SCM) of aircraft spares in the Zambian Aviation Industry. The study
was conducted in Lusaka, Zambia. It was discovered that some of the chal-
lenges faced in SCM were due to unreliable lead times, non-adherence to ser-
vice level agreements between buyers and suppliers and the unavailability of
local players in the industry among others. The sample size was purposively
selected from the aviation industry in Zambia. Data were collected from one
hundred respondents from public and private institutions in the Aviation
sector which was later analysed using descriptive statistics. Based on the
findings, it was concluded that the Supply Chain Operations Reference
(SCOR) Model can be adopted to eliminate delays in procurement and deli-
very of spare parts and solve many other challenges found in the aviation in-
dustry in the Country. This can be ironed out using the model’s five man-
agement practices of plan, source, make, deliver and return. The model
structure also provides four major components (People, Practices, Processes
and Performance) to assess the status of any given situation. These elements
ensure a smooth supply chain for products as they incorporate demand
management, inventory management, and freight management among oth-
ers. The study recommended the need to employ Enterprise Resource Plan-
ning for supplier-vendor management and the need to adhere to service level
agreements. Furthermore, it stressed on the need to use supply chain tech-
niques in improving efficiency in the SCM function to reduce costs.
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1. Introduction

A key feature of present-day business is the idea that it is Supply Chains that
compete, not companies and the success or failure of Supply Chains is ultimately
determined in the marketplace by the end-consumer [1]. It has been argued that
measuring Supply Chain performance can facilitate a greater understanding of
the Supply Chain, and improve its overall performance [2]. Therefore, there is
an emerging requirement to focus on the management of the Supply Chain or
network in which company is a partner.

The arms-length types of relationships that have existed for years between
buyers and suppliers with each party trying at every moment to guard their posi-
tion in the business dealing without recourse to other stakeholders have affected
the operational efficiency for decades [3]. Such type of supply chain manage-
ment in the supply of aircraft spares has more often than usual resulting into
delayed delivery of the spares in the Zambian Aviation Industry. The degree and
cost to which the stained relationships have affected the purchase of aircraft
spare parts in the Zambia have not been established and principles of good sup-
plier relationship management have not been adhered to [4]. There is therefore,
need to carry out a study to identify the challenges faced by the aviation industry
in procurement of the aircraft spares and come up with possible solutions based
on the Supply Chain Operations Reference Model.

The systematic study into the challenges and solutions of the supply chain
management of aircraft spares in the Zambian aviation industry has never been
explored. Research in this area will definitely benefit several stakeholders. To the
Zambian Aviation Industry, it will act as an eye opener on the need to carry out
an appraisal of the performance of their supply chains. The research findings
will help managers in continuously seeking better ways of carrying out supply
chain Management practices. To the airline industry at large, this work will defi-
nitely be a breakthrough as it addresses a dimension that will definitely result in
cost savings. The Government in their bid to accelerate ICT development, which
is an important enabler of innovation and economic development, through the
launched Smart Zambia Project [5] as they drive towards the realization of their
Vision 2030 will for sure benefit from this research work. By continuously eva-
luating the management of their supply chains, the Government will realize

massive savings by employing good supply chain management practices.

2. Literature Review

Supply Chain Management as a set of approaches utilized to efficiently integrate
suppliers, manufacturers, warehouses and stores, so that merchandise is pro-

duced and distributed in the right quantities, to the right locations at the right
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time in order to minimize system wide costs while satisfying service level re-
quirements [6]. In managing the Supply Chain, an organisation needs to be
strategic in order to obtain the benefits of the inter-connectivity [7]. Supply
chain management model must meet the deadlines well from the beginning till
the end. Organization’s success is solely depending on how successful the deli-
very of the product is when it reaches the customer’s hands. Right from the or-
der processing to manufacturing, receiving, and quality checks and until delivery
to the customer, SCM model must be fine-tuned appropriately [8]. A study in
the supply chain management practices of the Boeing Commercial Airplane
Company within the context of the global aerospace industry was conducted [9].
In this study, the results revealed that there were significant changes in supply
chain management practices in the aerospace industry. These challenges in-
cluded restructuring and closer integration of supplier networks to achieve effi-
ciency gains; delegating greater design and production responsibility to major
suppliers through strategic supplier partnerships along with having key suppliers
evolve greater system and subsystem integration capabilities, emphasizing a life-
cycle view supply chain design and management to reduce lifecycle cost of
products and systems. Other challenges included building supply chain capabili-
ties that supports maintenance and aftermarket logistics services as a major new
strategic thrust to provide improved customer satisfaction and retain long-term
customer loyalty.

Similarly, the United States Department of Energy in their study on supplier
management improvement in aviation industry; a case of Beriev Aircraft Com-
pany in Russia studied and analyzed the domestic and international experience
in supply chain management of the aviation industry to enhance the competi-
tiveness of aircraft factory products [10]. The study revealed that the, strategic
scenario of quality management improvement with the priority of supply chain
management provided improved customer satisfaction.

Furthermore, another study on the Supply Chain Management challenges in
the South African public sector’ revealed that SCM had been fully employed
across all spheres of government and customised policies developed as required
by the SCM policy. Notwithstanding the employment of the concept, there are
challenges that restrain full execution to achieve its potential. Barriers to public
supply chain management strategy implementation still exist. These challenges
stem from, among other things, non-compliance with SCM policies and regula-
tions; fraud and corruption; lack of proper knowledge and skills [11]. The article
concludes by suggesting a framework that could improve the public sector
supply chain and ensure efficient and effective SCM implementation. Supply
chain management model must meet the deadlines well from the beginning till
the end. Organization’s success is solely depending on how successful the deli-
very of the product is when it reaches the customer’s hands. Right from the or-
der processing to manufacturing, receiving, and quality checks and until delivery
to the customer, SCM model must be fine-tuned appropriately [8].

The research organization RAND presented a series of what it termed “best

DOI: 10.4236/0jbm.2019.73083

1185 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2019.73083

D. Milambo, J. Phiri

practices in developing proactive supply strategies for the US Air Force low de-
mand service parts” [4]. The research reviewed “Air Force purchases of low-demand
spare parts [and analyzed] how much the Air Force spends on low-demand parts”.
The purpose of the research was to identify and synthesize best commercial
purchasing and supply chain management practices used for developing supply
strategies for such items and to recommend how the Air Force could improve its
supply strategies for such items [4].

The above studies have made considerable contributions to understand some
of the challenges faced in supply chain management of aviation spares within the
aviation industry. However, no research has ever been conducted pertaining to
the challenges in the current supply chain faced by the aviation industry in

Zambia for the aircraft spare parts.

Supply Chain Operation Reference Model

The Process reference model integrates the well-known concepts of business process
re-engineering, benchmarking and process measurement into a cross-functional
framework as shown in Figure 1. The Model Contains standard description of
management processes, a framework of relationships among the standard
processes, standard metrics to measure process performance and management
practices that produce best-in-class performance [12].

It brings about standard alignment to features and functionality in the supply
chain. Once a Complex Management process is captured in Standard Process
Reference Model Form, it can be implemented purposefully to achieve competi-
tive advantage. It can be described unambiguously and communicated, meas-
ured, managed, controlled, tuned and re-tuned to a specific purpose [13].

The SCOR model has four main components that will be an area of focus for

this research as shown in Figure 2.

SCOR SCOPE
Business Process |8 Best Practices Process Reference
Re-Engineering Analysis Framework

Capture the ‘As-is’ “ *Sapture the “As-is'
business activity usiness activity
structure and derive structure and derive
the future ‘To-be’ state the future ‘“To-be’ state
Quantify the ‘ *Quantify the
operational operational
performance of similar performance of similar
companies and companies and
establish internal establish internal
targets based on ‘best targets based on ‘best
in class’ results in class’ results
Characterize the *Characterize the
management practices | management practices
and software solutions |  and software solutions
that result in superior that result in superior
performance performance

Figure 1. Supply chain operation reference model (2002).
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SCOR MODEL STRUCTURE

Four Major Components

SCOR

oA PUEIE M

Performance Processes Practices People 1
|

Figure 2. SCOR model structure (2002).

3. Methodology

[14] describes methodology as a set of tools and devices to be used at each time;
why and how such tools and devises ought to be used. A research design is a
course of action that guides a researcher in collecting, analyzing and interpreting
data and observations to find answers to research questions [15].

This study used descriptive and quantitative survey design. According to [16]
quantitative research often translates into the use of statistical analysis to make
the connection between what is known and what can be learned through re-
search, whereas qualitative is defined as a study which is conducted in a natural
setting [15]. Qualitative research approach will provide an enquiry for under-
standing a social or human problem based on building a complex, holistic pic-
ture, formed with words, reporting detailed views of information and conduct-
ing it in a natural environment.

Population is the aggregate or totality of all objects, subjects or members that
conform to a set of specifications [17]. Population can also be defined as the to-
tal number of units from which data can be collected, such as individuals, arti-
facts, events or organizations.

Therefore, the research design used was descriptive survey which gave a set
view of the subject, population and market segment because descriptive research
provides research questions, populations or methods of analysis even before the
research is started [16]. This research targeted employees in the Zambian avia-
tion sector in various departments including both public and private institutions
involved in the aviation industry in the country.

The study included the staff from various departments in the aviation industry
from Finance, Supply Chain Management, Aeronautical Engineering and Stores
Management.

The researcher adopted a sample size using purposive sampling method and
applied the Yamane formula:

n=N

[1+ N (e? )] (1)

where
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nis the sample size;
Nis the representation of the population size and
e the level of precision (£5%) giving confidence level of 95%. Consequently,

the sample size was determined as:

n= N/[1+ N () =133/1+133(0.05° )] =100

Therefore, One Hundred (100) respondents were an adequate representation
of the population to depict the staff from various departments of interest in the
aviation industry. There searcher used a questionnaire to collect primary data
while secondary data (data which is collected by someone who is someone other
than the user. This includes censuses, information collected by government de-
partments, organizational records and data that was originally collected for other
research purposes) was collected from both the published and unpublished ma-
terial such as journals, compiled reports; and articles in print and electronic me-
dia. The MS excel and SPSS were used to analyze the data using descriptive sta-
tistics as a statistical method in the research.

This research adapted the SCOR Model which was used in collaboration with
the CIPS Purchasing and Supply Management Model. The model describes the
business processes required to satisfy a customer’s demands. It also helps to ex-
plain the processes along the entire supply chain and provides a basis for how to
improve those processes [12].

The model integrates business concepts of process re-engineering, ben-
chmarking, and measurement into its framework. It has been described as the
“most promising model for supply chain strategic decision making. This frame-
work focuses on five areas of the supply chain: plan, source, make, deliver, and
return. These areas repeat again and again along the supply chain. The supply
chain council says this process spans from “the supplier’s supplier to the cus-
tomer’s customer”.

Figure 3 shows the model which was adapted to look at various factors to ad-
dress the challenges of the supply chain of aircraft spares for the Zambian avia-
tion industry. Key things considered were the barriers to the supply chain system
in the Zambian aviation industry by benchmarking best practices in the United
Kingdom, United States of America and the Republic of South Africa.

4. Results

The results of this study were obtained in the context of the objectives of the
study and the challenges faced by the aviation industry in procurement of the
aircraft spares in Zambia based on the Supply Chain Operations Reference (SCOR)
Model. In Figure 4, it is observable that there is a strong positive statistically
significant relationship between variables. This is evident from the pearson cor-

relation or pearson’s r that is close to the value of 1.

4.1. Basic Statistical Analysis

The study findings showed that majority of the respondents had at least attained
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tertiary education as shown in Figure 5. The participants understood the im-
portance of having a well functional SCM system for supply of spare parts for
the aviation industry. The people section of the SCOR Model provides a stan-
dard for describing skills required to perform tasks and manage processes [12].
About 10% of respondents had a master’s degree, while 30% held at least an un-
dergraduate degree. About 55% had either a diploma or certificate. Having
people either in a higher qualification or striving for one can impart positively
on the efficiency and smooth operation and/or implementation of company
strategies, among them modern SCM systems.

Further, the study showed that 75% of the respondents had been in the avia-
tion industry for over 10 years. This shows a great skills pool to have a well-equipped
SCM team for the aviation industry spare parts management. From the outcome
only 25% had less than 10 years of experience in the aviation industry (Figure
6).

Business Process Best Practices Process Reference
Reengineering Benchmarking Analysis Framework

Figure 3. Research model developed for this study.
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Correlations
There is a
feedback
The channel in
There are supplier place to
Parts are The technical Product | has never [communic
fairly bidding |personnel | qualityis | delivered ate with
priced by | process on the controlled the suppliers
the transpare | procurem from incorrect by end
suppliers nt ent board. | suppliers. parts users
Parts are fairly priced by the Pearson 1 976" 854" 931" 668" 889"
suppliers Correlatio
n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 100 100 100 99 100 100
The bidding process Pearson 976" 1 840" 902" 674" 884"
transparent Correlatio
n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 100 100 100 99 100 100
There are technical personnel |Pearson 854" 840" 1 8017 5557 875"
on the procurement board. Correlatio
n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 100 100 100 99 100 100
Product quality is controlled Pearson 931" 902" 801" 1 608" 806"
from suppliers. Correlatio
n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 99 99 99 99 99 99
The supplier has never Pearson 668" 674" 555" 608" 1 746"
delivered the incorrect parts Correlatio
n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 100 100 100 99 100 100
There is a feedback channel |Pearson 889" 884" 875" 806" 746" 1
in place to communicate with [Correlatio
suppliers by end users n
Sig. (2- .000 .000 .000 .000 .000
tailed)
N 100 100 100 99 100 100
**_Correlation is significant at the 0.01 level (2-tailed).
Figure 4. Correlation coefficient analysis.
Level of Education
5%
N  Masters
15% g ;
M University Degree
30% m Diploma
/ Certificate
40% y
: / M Secondary

Figure 5. Respondents level of education.
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Year of service in the Aviation
Industry

Above 30 years
25-29 years
20-24 years
15-1

519 years m Series]

10-14 years

5-9 years

Below Syrs

0 5 10 15 20 25 30

Figure 6. Years of service in the aviation in industry.

4.2. Statistical Analysis Based on the Supply Chain Operation
Reference Model
4.2.1. Inefficient Procurement Systems
The Supply Chain Operations Reference Model (SCOR) describes the business
processes required to satisfy a customer’s demands [12]. The customers’ de-
mands are met by satisfying the four main components of the model structure.
In this segment of the study, practices and processes were examined. The res-
pondents in the study were asked if they considered the procurement system to
be efficient and if they would recommend the use of e-auctioning platforms. The
findings revealed that 60% of the respondents strongly agreed that the procure-
ment systems were not efficient as they were paper based and manual in nature.
The study proposed the introduction of e-procurement systems and employ-
ment of e-auctions to allow for more competition in the bidding processes as il-
lustrated by 80% of the respondents being in agreement as shown in Figure 7.
The two parameters indicated that the procurement systems in the aviation in-
dustry were inefficient.

4.2.2. Unreliable Lead Times

The performance of the supply chain is considered perfect if the original com-
mitment made to a customer is met through the supply chain [12]. Figure 8
shows responses of how the supply chain pertaining to delivery of spares per-
forms. The study findings revealed that there is less use of integrated procure-
ment systems which has led to delays in delivery of spares as can be seen from
the 89% respondents affirming delays in the procurement process. Further,
non-application of supply chain techniques like VMI has equally contributed to
unreliable lead times as confirmed by almost 90% respondents.

4.2.3. Poor Contract Management

The study revealed post contract challenges pertaining to service level agree-
ments and appropriate supplier/buyer relations. 90% of respondents indicated
that suppliers of aviation spares consumers had outstanding debt to suppliers.
Issues of late payment to suppliers and debt management were revealed as evi-
denced by 78% respondents who said suppliers are sometimes not paid on time
(Figure 9).
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Is the Procurement system efficient?

SA
A 5%

15%.
N A

5%

SD
15%

D «SD=N=A =SA

(a)

Would you suggest use of electronic
procurement and e-auctioning system?

70
70
60
50
40
30

20 5 5 10 10
v gy gy [ =y
0
D SD N A SA
mSeries]
(b)

Figure 7. Inefficient procurement systems.

Delays in procurement?
mAlways mSometimes mNever mIdon't Know

5%

Supply chain technique

i dont know '

(b)

Figure 8. Unreliable lead times.
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Outstanding debt to suppliers

100 + A S———
0 = A -

\,\J M Seriesl
yes

no

(a)

Suppliers paid on time?

- .
\ = Always

= Sometimes
=Never
i don’t know

(b)

Figure 9. Poor Contract management.

5. Limitations

Like any research, this study also encountered some limitations. Limitations of
the study refer to those factors of research design or methodology that can in-
fluence the interpretation or application of the findings of the study [18]. Data
quality constraints associated with quantitative research are highlighted by [19]
as prone to misinterpretation, difficulties in getting in-depth information, tend
to be artificial and requires high levels of literacy by respondents.

The method of sampling used non probability sampling (purposive sampling)
which is prone to the following limitations; sample may not be a representation
of the population, samples are likely to be prone to errors thus limiting the ge-
neralizability of the findings. The research is purely descriptive there is therefore
need to scientifically test the variables to determine the relationship of the inde-

pendent and dependent variables.

6. Conclusion

This thesis concludes that the SCOR model can be a great tool in improving the
SCM of aviation spare parts in Zambia. Evaluation of suppliers is much easier if
there’s in existence an integrated system as it can readily give supplier informa-
tion at the click of a button and help address late payment to suppliers and
management of contracts. The application of supply chain techniques in SCM
would eliminate waste and reduce costs. The SCOR model’s five management
practices of plan, source, make, deliver and return will ensure a smooth supply

chain for spare parts as they help in improving the lead times for parts delivery.
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7. Recommendations

From the results of the study, as well as the research gaps noted in the literature

review, the following recommendations are made:

There is need for an integrated supplier-vendor management system to ena-
ble the ease of procurement, storage and distribution of spare parts for the
aviation industry. This system improves easy inventory control, demand man-
agement, saves time and resources and also improves efficiency of the Supply
Chain Management opposed to paper-based manual systems.

There is need to promote use of the SCOR management processes; plan,
source, make, deliver and return processes in the SCM as it will enable the
right forecasting, sourcing and timely delivery of goods.

There is need to review contracts with suppliers to draw a line of best fit that
will give a win-win situation for both the suppliers and the buyers. Debt,
payment plans, quality and delivery times have to be reviewed so as to create
a good working relationship with suppliers. There is also need for adherence
to the service level agreements by either party.

The organisations in the aviation industry need to utilize supply chain tech-
niques such as Vendor Managed Inventory whereby investors setup local
warehouses and/or manufacturing sites in Zambia. This will improve the lead
time for spares delivery and impact positively on the performance of the avi-
ation sector. This will also enhance timely access to spares and reduction on

costs.
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