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ABSTRACT. Identifying the proper supply chain
practices and metrics is highly essential to checind
balance the normal health condition of any
organization. This paper deals with the possible
qualitative supply chain practices and metrics whih
are tested on 5 Ethiopian Alcohol and Liquor
manufacturing supply chains. The practices and
metrics are derived from literatures made by the
authors. To further clarify the supply chain metrics,
questionnaire is designed and distributed to diffeznt
levels of managers of the companies to formulate
hypothesis. Using the right metrics, the significace of
hypothesis is tested using SPSS 16.0 and MINITAB
16.1 software. For item reliability, Cronbach’s algha
test was calculated to all items arranged in a fivpoint
Likert scale, and the test result shows the reliabty of
the items. The results in between groups and withi
groups are compared using analysis of variances. €h
results show that the majority of the practices and
metrics the companies differ among and within the
companies and concluded that the supply chain
practices and metrics are not uniform in Ethiopian
supply chains. This paper has significant contribubn
to the supply chain management academicians and
practitioners through identifying supply chain
practices and measures to evaluate how well supply

chain models fit with theoretical findings and
suggestions.
Keywords: supply chain performance metrics;

manufacturing supply chain; supply chain practices

1. Introduction

Measures are required to obtain an understandifgwof
well the supply chain is performing and where toui®
management attention to improve performance and pla
competitive-enhancing efforts [1]. In today’s cortifpee
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age, it is proven that many companies have notesgsd

in maximising their supply chain’s potential becatisey
have often failed to develop the performance messur
and metrics needed to fully integrate their supgbigin to
maximise effectiveness and efficiency [2]. The main
problems in  performance  measurements are
incompleteness and inconsistencies in performance
measurement and metrics, failing to represent aofet
financial and non-financial measures in a balanced
framework as some concentrating on financials, rethe
concentrating on operational measures, having gelar
number of metrics which makes it difficult to idéntthe
critical few among trivial many, failing to connette
strategy and the measurement, having a biased fatus
financial metrics and being too much inward looking
[2,3]. The lack of proper metrics for a supply ichwill
result in failure to meet consumer/end user expiects
sub-optimization of departmental or company
performance, missed opportunities to outperform the
competition, and conflict within the supply chaid].[
Lambert and Pohlen [4] further argue that a major
contributor to the lack of meaningful supply chain
performance measures is the absence of an appfoach
developing and designing such measures.

According to Lin & Li [5], there are four
challenges in supply chain (SC) performance
measurement. These are: (i) the majority of adicee
focused on the study of intra-organizational perfance,

(i) the previous research did not consider theatiam of
measured values, (iii) no common metrics existed fo
evaluating different processes on the same scalgign

the process teams should have motivation, capaaits,
authority to improve processes and their resulthere

are difficulties in measuring performance within
organizations and even more difficulties arise riteii-
organizational performance measurement [6]. Theares

for lack of systems to measure performance across
organizations are multidimensional, including non-
standardized data, poor technological integration,
geographical and cultural differences, differendes
organizational policy, lack of agreed upon metrios,
poor understanding of the need for inter-organireti
performance measurement. Besides, the right chafice
performance metrics and measures is critical to the
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success and competitiveness of the firms in theoéra
globalisation [7].

The importance of supply chain is well
recognized in developed countries. Supply chaineissn
developed countries are estimated to consume I@iper
of their Gross National Product. It is projectedb® a
greater proportion in the developing country likbiBpia,
where a large amount of capital is tied up in invees
and in transportation systems for moving materials.
Ethiopia is one of the developing countries wheraren
value is not given to increase customer servicelland
product expectation, which result in loss of custosrthat
have large economical impact on the organizationth&
problem can rectify using supply chain that carvedo
increase customer service level. The study by Damé
Abraham [8], for example, identified some problems
associated with logistics and SCM in our country,
Ethiopia. Those problems include (1) Low
competitiveness with local and global markets; I2y
customer service level; (3) longer lead times; @)coor
strategic alliance. Today all these problems asvalent
in our industries.

Even if the above chronic problems need the design
and analysis of logistics and supply chain manage¢me
there is yet little framework to address supply icha
practices and supply chain metrics to improve
organizational performance and competitiveness.tMbs
the supply chain management practices and aplicati
including performance metrics are studied in degvetb
nations like in United States, European Union aayghd.
No significant literatures are found for those depig
countries. However, the supply chains of BRICS fi8ra
Russia, India, China and South Africa) countriegeg
some momentum from literature even though it isaon
infant stage. No single paper in a reputed jouraild
white papers has revealed the practice of SCM la@&C
metrics in the Ethiopian manufacturing and service
industries supply chains. Ethiopia, one of the tgiag
nations in East Africa, is now receiving attentifstom
multi-national corporations and transnational coations
who are global supply chain leaders. Currently,idgtia
has attracted foreign direct investments from Eeaop
countries, China, India, USA and Egypt. Hence,sit i
imperative to study the SCM in general and SC jmest
and metrics in particular for the proper functianiand
performing of individual companies toward commoralgo
of satisfying customers with minimum cost. The page
organized into six sections, the first of which this
introduction; section two covers literature reviem
supply chain practices and metrics, the third cevmref
background of the alcohol and liquor SC, the fourth
elaborate and justify research methodology; inisect
five results and discussions are presented. Finally
conclusions and future works are presented in@esix.

2. Literature Review

Performance measurement systems are describeceas th
overall set of metrics used to quantify both the
effectiveness and efficiency of action [9]. Effeetiess is

the extent to which a customer’s requirements areand

efficiency measures how economically a firm’s reses

are utilized when providing a pre-specified levdl o
customer satisfaction. Performance measurements are
becoming more and more important when supply chain
management (SCM) is coming into focus [10]. Supply
chain performance measurement is a system thaideov

a formal definition of supply chain performance rabd
based on mutually agreed upon goals, measures,
measurement methods that specify procedures,
responsibilities and accountability of supply chain
participants and the regulation of the measurersgstem

by supply chain participants [11]. Traditionallietfocus

of performance measurement has been on process
operations within the organizational boundaries dirm.

In the context of SCM, performance measurement
involves not only the internal processes, but atspires

an understanding of the performance expectatioottar
member firms in the supply chain, backward from the
suppliers and forward to the customers [12].

Different researchers use different ways of
determining the performance metrics and measures.
Although many researchers used them synonymously,
some authors used them differently. Chibba [13]ndef
metrics as “Metrics is thus the system of paranseter
methods for the quantitative assessment of a psdoelse
measured, as well as the procedure involved inyiceyr
out such a measurement.” An example of a supplincha
performance measure could be delivery: “was thelymb
delivered on time to the customer?” Metrics defities
items to be measured and is usually specificalbted to
a given subject area, in which case it is onlydralithin a
certain domain and cannot be directly benchmarked o
interpreted outside it. Companies use metrics as
performance measurements to set standards or ivegnt
for describing and achieving superior performant4].[
According to Shapiro [14], metrics are concernedhwi
utilization (actual input/norm input), productivifjactual
output/actual input) and effectiveness (actual outprm
output) with each units are similar in form.

Most of the companies realize that in order to
evolve an efficient and effective supply chain, S@Gé&éds
to be assessed for its performance [12]. The laktk o
relevant performance measures has been recognized a
one of the major problems in process managementtend
management of supply chain [15]. Many companieshav
not succeeded in maximizing their supply chain’s
potential because they have often failed to devélap
performance measures and metrics needed to fully
integrate their supply chain for maximizing effgetess
and efficiency. Thus, control of processes in apbup
chain is crucial in improving performance and can b
achieved through [2].

SCM practices are defined as the set of activities
undertaken by an organization to promote effective
management of its supply chain. The practices oMSC
are proposed to be a multi-dimensional conceph,dicg
the downstream and upstream sides of the supplin cha
[16]. Besides, the SC practices explained by Dofly]
and Lockamy and McCormick [18] had a good imprassio
in identifying supply chain variables. The supplyam



Int. ] Sup. Chain. Mgt

70

Vol. 3, No. 4, December 2014

practices are the values and experiences that are
developed in the supply chains to keep the suppinc
management moving forward to attain the goals. &hes
practices are so dependent on management theories
developed as relational systems, system theories,
resource-based view, transaction cost analysis,
knowledge-based view, institutional theory, etc.

In summary, previous frameworks related to
supply chain performance possess some weaknesses.
First, the majority of articles focused on the stoflintra-
organizational performance; they failed to grasp itdea
of how the supply chain has performed as a whole [4
Secondly, the previous research did not consider th
variation of measured values. These values dighrestent
the distribution and uncertainty. Thus, the dedisio
makers found it difficult to find real performanealues,
identify weak areas, take corrective actions, arakem
continual improvements. Thirdly, there existed no
common metrics for evaluating different processeshe
same scale. Different characteristics of associated
processes cannot be compared without using theatorr
metrics. Fourthly, the process teams should have
motivation, capacity, and authority to improve psses
and their results. This paper answers some of the
problems dictated above through the qualitativepsup
chain measures and practices using questionnaire to
convert to quantitative analysis used to infer tasions.

Basically there are two types of metrics observed
in the literature. These are qualitative and quativie
performance measures. The investigation and arsabfse
quantitative SC metrics are not considered in faiper.
The research considers only the qualitative SC iosetr
which are difficult to quantify. Hence, the destiip
statistics is used to identify and investigate $iiz metrics
on Ethiopian Alcohol and liquor Supply Chains. From
those common agreeable metrics, the qualitativa des
identified and analyzed using the case study. lis th
typical research, the supply chain performanceatées
of the internal supply chain are analysed by uSR$S
16 and MINITAB 16 for the data output.

3. Brief Background of Alcohol and Liquor
Factories’ Supply Chain in Ethiopia

Most of the factories own their own fermentation
facilities. Using the raw materials all factoriesstiled
themselves to produce pure and denatured alcolidis.
secondary process (liquor production and packagisg)
similar for most of the factories. Alcohol and lau
factories upstream supply chain has similar patiern
Ethiopia. Most of them purchase the majority of raw
materials within the country. Some rugged sizes
containing additives and flavors are purchased from
abroad as seen. Downstream supply chains are simila
the distribution areas. Some are using different
distribution mechanisms and some are more focused t
agents throughout the country. The final outcomk lve
reaching differentiated customers through the itigtion
channels. The complete supply chain of the facdorie
under study is shown in Figure 1.

Supplier:

v v
Local Supplier Foreign Suppliel

v v
Alcohol andLiquor Factorie

|
@j Wholesal

Factory owned retailers |

- Retailer:
Retailer:
+ v
Customer

Figure 1. Alcohol and liquor factories supply chain

4. Methodology

The research strategy followed by the researcher ava
case approach, which was conducted on five large si
alcohol and liquor manufacturing firms located iddis
Ababa and surroundings. The instrument in the fofra
guestionnaire was designed based on the constructs
previously described. Respondents were asked toaited
using a five-point Likert scale (1 = very low,
2=low,3=average,4=high and 5 = very high), the eixté
the 8 qualitative supply chain practices and Lilarale
(1=Strongly disagree, 2= disagree,3=neutral, 4eagnd
5= strongly disagree), the extent of the 6 qudli¢at
supply chain metrics. In line with previous reséairc the
field of SCM, this study also measures firms’ syppl
chain performance using the respondent’'s percepifon
performance in relation to major industry compeito

4.1. Sample, Population and Participant

There are around 12 large enterprises of alcoholic
beverages producing companies in Ethiopia. Among
these, it can be classified in to Beer (5 estabiefts),
Wine (2 establishments) and Alcohol and Liquor (9
establishments) manufacturing companies. Amongetho
chains, the paper investigates the supply chaimicaetf
those the first five alcohol and liquor supply cigi
because of the maturity of their supply chains tedsize

of company. In this study the researcher trieddoieve
reliable data by finding respondents who were well
informed about the topics asked in their respective
organizations. The target respondents within each
company were managers whose work directly affects
Supply Chain Management Practice. Thus, the survey
instrument has been given to 45 middle line margager
responsible for supply chain management in their
organizations- including, operation managers, pasity
and supply managers, marketing managers, suppin cha
managers and product design and development manager
9 questionnaires to each organization were didethu
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Middle-line managers were chosen for this studyabse
they are the executors of strategic decisionsetms of
response rate, 33 out of 45 (Balezaf Liquor Factory
(BALF) 8, Silvana Testa (ST) 6, National Alcholand
Ligquor Factory SC (NALFSC) 6, Maru Molla Liquor
factory (MMLF) 7, and Kokeb Liquor factory (KLF) 6)
responded which is nearer to 60% response rateceHe
the response rate here is considered as suffierso
accepted by Forza [19]'s claim of 20% response rate

4.2.Case Study

According to Yin [20], five research strategies for
carrying out scientific research are possible aithtbd
that the case study is the preferred strategy jroextory
research, because: "how” questions are posedetutify
operational links, which have to be traced overetittie
investigator has little control over events (unlike an
experiment); and the focus is on a contemporary
phenomenon within some real-life context. Case ystud
research is regarded as a good research method tiviaen
research problem can be described with the help of
guestions how and why. The method is very usefidrwh
a researcher cannot control the target. Furthernibie
useful when the focus is on concurrent events nead
time manner especially when the border between the
event and context is not clear.

4.3.Data Source, Data Collection Instrument and
Material

Ethiopia as one of the developing countries, lack
infrastructure in all of its cities, so that thepexsion of
major companies are limited to the capital city,did
Ababa and the surrounding towns in the radius O6fkirhs

from the city. Once the target city and surroundiomgns
were determined, we followed Li et al.’s [20] sugtien

by focusing on those manufacturing firms with mtran

100 employees because the manufacturers with tess t
100 employees seldom engage in sophisticated supply
chain management. Accordingly the numbers of
employees of the case supply chains are above 150.
Primary data was collected based on the perspective
described in the main construct. Questionnaire was
designed to collect information from middle level
managers to understand the supply chain performahce
each alcohol and liqguor manufacturing firm seleched

the study. A set of questions on each aspectseoSGM
were derived from extensive literature as well be t
researcher’s discussion with Supply Chain profesdi

4.4, Research Instrument

Figure 2 shows the overall instrument
development process that will be used in the paper
according to the problem constructs. The variableder
each of the constructs are identified from literatuand
evaluated to use in developing the initial instraiseto

measure the constructs. After the initial instruteesre
identified, pre-testing them, developing contem#fa
validity and refined, the inclusive data will betlgared
depending on the instruments (instruments will be
included in the structured and unstructured
guestionnaires). Finally the data is tested forstwimct
validity, uni-dimensionality, consistency and réligy
using the software and threshold values set berdifft
researchers.

Literature Review

N

1

v v

SC Performance SCM Practices

v

Initial instrument for the constructs

v

Pretesting the constructs

v

Content validity and refinemen

v

Data Collection

v

Reliability and Validity Test

Are measures
reliable & valid?

Instrument

Figure 2.The Instrument Development Process

4.5. Data Analysis, Validity and Reliability

Since the questions are derived from an extensive
literature review the measures are generally censitito
have content validity. The data obtained through
guestionnaire is presented and analyzed usingigdger
statistics. For the purpose of descriptive ana)ysiseach
and every item the mean value was calculated foh ea
firm under study. Thus, the result has been consitlas

the performance of a given firm in that particyeactice.

In addition, Analysis of Variance (ANOVA) was apgdi
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to compare the mean SCM Performance differences
among the case firms. In the analysis, the termgmas
used to represent firm. Thus, five groups indictxe
firms selected for the study. In the analysis wfriance,
respondents in each firm were included to obtaigrele

of freedom within group.

Using ANOVA, the variation (Sum of Squares),
the degrees of freedom (df), and the variance (Mean
Square) are given for the within and the betweend;j
as well as the F value (F) and the significancéhefF
(Sig.). Significance level indicates whether thell nu
hypothesis-there is no mean difference in supphirch
performance among selected firms — has to be egject
or accepted. Thd--test was used to draw inferences
about differences among the firms supply chain
performance means. When this is not significant, we
may conclude that there is no evidence to say, the
performance of firms is different in their respeeti
supply chain. Alpha value is determined by the
researcher to be 5% E 0.05), the researcher declared
that events with probabilities under 5% (ije.< o) are
considered rare. These events are not likely tarobg
chance and indicate that the null hypothesis (tiere
difference among case firms in their supply chain
performance) is false; that is, the means perfoomani
firms are not equal. When we reject the null hypsts,

there is, at most, a 5% chance that this decisidirba
wrong. The researcher has retained (accepted) uthe n
hypothesis whemp > a (P>0.05), as there is not enough
evidence in the data to reject it. For item relighi
Cronbach’s alpha test was calculated to all items
arranged in a five point Likert scale, and the tesult
shows the reliability of the items.

5. Results and Discussions
5.1.Internal Operation Practices and Flexibility

In terms of frequent introduction of new productdan
improvement of existing model, the case firms wasked

to rate their performance level in new product
development practice that they implemented, overall
lower mean of 3.09 was reported, which shows
unsatisfactory level of the practice. However, tmk
firms performance level in the practice reques&Hdwas
better in its experience related to new producbuhiction
with a mean of 3.83, followed by KLF whose mean was
3.67, MMLF with a mean of 3.29 and BALF was average
with overall mean of 3.13. However, NALFSC is in a
lower level in its new product development practiegth

a mean of 1.50 which affected the overall mean. The
complete statistical analysis is given in Table 1.

Table 1. Statistical significance of supply chain practicel dlexibility

95%
Confidence for
Mean
Supply Chain Internal Std. | Std. Lower | Upper
Practice N Mean | Dev. | Error | Bound | Bound
NALF | 6 1.5 1.23| 0.5 0.21 2.79
BALF |8 3.13 0.99| 0.35 2.3 3.95
1)frequent ST 6 3.83 1.33] 0.54 2.44 5.23
introduction off MMLF | 7 329 | 0.76| 029 | 259 | 3.98
new product an
improve models o KLF 6 3.67 0.82| 0.33 2.81 4,52
existing one Total 33 3.09 1.26| 0.22 2.64 3.54
NALF | 6 2.33 0.82| 0.33 1.48 3.19
BALF |8 2.63 0.52| 0.18 2.19 3.06
ST 6 3.33 0.82| 0.33 2.48 4.19
MMLF |7 3.71 0.95| 0.36 2.83 4,59
2) up-to-datedness
of production KLF 6 3.67 0.82| 0.33 2.81 4,52
process Total 33 3.12 0.93 0.16 2.79 3.45
NALF | 6 3 0 0 3 3
BALF |8 3.38 0.74| 0.26 2.75 4
ST 6 3.83 0.41] 0.17 3.4 4.26
3) internal material MMLF | 7 371 | 0.49| 0.18 | 3.26 4.17
and product flo
management for KLF 6 35 0.55| 0.22 2.93 4.07
main product Total 33 | 348 | 057 0.1 3.28 3.69
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NALF |6 3 0 0 3 3
BALF |8 3.88 | 1.25| 044 | 283 | 492
ST 6 417 | 075/ 0.31| 3.38| 4.96
4) flexibility of | MMLF | 7 429 | 0.76| 029 | 359 | 498
production syste
to  handle ordet KLF 6 283 | 0.41| 017 | 2.4 3.26
pattern Total | 33 | 367 | 096 0.17| 3.33| 4.01
NALF |6 3 0 0 3 3
BALF |8 363 | 1.51| 053 | 237 | 4.88
ST 6 2.5 0.55| 0.22| 1.93| 3.07
MMLF |7 357 | 0.79]| 0.3 284 | 43
i])gzji i’gentstog KLF |6 |35 | 055 022| 293 | 407
production Total 33 3.27 0.94 0.16 2.94 3.61
NALF |6 3 0 0 3 3
BALF |8 413 | 099 0.35| 3.3 4.95
ST 6 483 | 041 017| 4.4 5.26
MMLF |7 471 | 0.49| 0.18 | 426 | 5.17
ﬁzadt:e t%Xten;rdg KLF |6 |35 | 055 022| 293| 407
production Total 33 | 406 | 09| 0.16 3.74 4.38
NALF |6 3 0 0 3 3
BALF |8 275 | 0.71] 025| 216 | 3.34
ST 6 267 | 151 0.62| 1.09| 4.25
7) the extent of MMLF |7 | 4.14 | 0.38] 0.14 | 3.79 | 4.49
gL‘igr‘ﬂ%‘n tor mail KLE__ |6 |3 063| 026 | 234 | 3.66
product Total 33 | 312 | 0.93 0.16 2.79 3.45
NALF |6 317 | 0.41| 0.17| 274 | 36
BALF |8 325 | 1.04| 0.37| 238 | 4.12
ST 6 267 | 151 0.62| 1.09| 4.25
8) the extent of MMLF |7 386 | 09 | 034 | 3.03 | 4.69
?pop?ilg:trion SyStg: KLF |6 |367 | 0.82| 033 | 281 | 452
production Total 33 | 3.33 1.02 0.18 2.97 3.7

Table 2ANOVA among surveyed firms in relation to intermglerations

ANOVA Among Firms

Hypothesis § D

HO: There is no performance difference amongstiected g s g
five alcohol and liguor manufacturing organizatoim the = 3 (%
Following Internal Operation practices k=] < ®

7 Q a

HO : frequent introduction of new product and im
models of existing one 0.004 4.848 Rejected
HO : up-to-datedness of production 0.004 4.131 Rejk
HO :internal material and product flow managementrhain
product 0.075 2.388 Accepted
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HO : flexibility of production system to handle erdpattern 0.007 4.426 Rejected
HO : the extent of made to stock production 0.148 .844 Accepted
HO : the extent of made to order production 0 10.03Rejected
HO : the extent of production process automatianmain

product 0.012 3.888 Rejected
HO : the extent of modular system applicationdayduction | 0.267 1.376 Accepted

Significance level for alpha=0.05

Referring Table 1, respondents were asked to fei t
production process up-to-datedness, they indiceded
slightly more than average level at a mean of 3vihizh

is not satisfactory for organizations who operateai
dynamic business environment. However, it was rated
higher by MMLF with a mean value of 3.71, followby
KLF and ST with overall mean of 3.67 and 3.33
respectively; while, BALF and NALFSC take the least
this practice with a mean value of 2.63 and 2.33
respectively as shown in Table 1.

In regard to material and product flow
management, participants were asked to rate their
performance level and the overall mean of 3.48 was
revealed, which shows a slightly better internakarial
flow management for main products; where, ST was
rating it in higher level with a mean of 3.88, falled by
MMLF a mean of 3.71 and KLF a mean of 3.50. In
addition, BALF was slightly better than average eam of
3.38, while NALFSC reported average level of ithwa
mean of 3.00. From the overall mean we can undwaista
that, these case firms are better in internal riztéow
management.

Regarding flexibility of production system to
handle order pattern, although the overall meanevalf
3.67 was revealed, it was rated in a higher lewel b
MMLF at a mean of 4.29, which indicate its prodanti
system flexibility to serve any kind of order from
customers. ST and BALF are second and third inr thei
level of flexibility with 4.17 and 3.88 respectiyel
However, NALFSC was rating it a mean at an average
level; while, lower practice level was reported KiyF at
a mean of 2.83, which shows that, there is a lowellef
flexibility in firms reported below average, whiatan
reduce their capacity to address different ordéepa

In terms of innovation, these firms under study
were asked to score the level of innovation ocogriin
relation to their main product, the overall mearslightly

better than average was reported at a mean of 3.21.

However, to rank based on the level of the perforreeaof
firms, MMLF was better in its innovation with reghto
creating new design as well as adopting the exstin
design with a modification. And it was indicated at
mean of 3.71, KLF was second in this practice vdth
mean of 3.50, followed by ST a mean of 3.33 and BAL
mean value of 3.25; whereas, NALFSC rated on this
practices as low than the rest of surveyed firmth vai
mean of 2.17.

In terms of Made-to-Stock production,
although the overall mean identified was 3.27, éher
were firms whose average mean exceeds the overall
mean. To rank them, BALF was rating this practite i

a better than average level at a mean of 3.63vielb
by MMLF with a mean of 3.57, and KLF with a mean
of 3.50. It was also indicated that NALFSC is at an
average level in its Made-to-stock production a mea
of 3.00; in addition, ST was in a lower level ahaan

of 2.5. The result from the overall mean revealst t
firms did not give sufficient attention to Made-To-
Stock production which is related with producing
standardized product for inventory and customef wil
be served from the available inventory.

MTO production performance is rated in the
overall higher mean of 4.06, however, these fivedi are
scored different level; where, ST was in a veryhhigvel
of MTO production with a mean of 4.83 which can be
interpreted as they are able to serve customers
individualized need when ordered, it was followeg b
MMLF a mean of 4.71, and BALF with a mean of 4.13.
However, KLF and NALFSC were not scored a higher
level as the other firms are, with a mean of 3.60 a.00
respectively.

In regard to production process automation, the
overall mean of 3.12 was reported, which has shown
the low level of computerized equipment utilizatiorthe
production process of the case firms. However, MMLF
has a higher level of automation in its productiwocess
with a mean of 4.14, followed by NALFSC and KLF
whose practice level is at an average level withean of
3.00, while, BALF and ST reported a lower level of
process automation with a mean of 2.75 and 2.63
respectively. We can understand from the result, tha
except MMLF all firms are not good at implementing
production process automation.

In terms of modular system application, the overall
mean of slightly better than average was reportad.
addition, it was shown that, MMLF was good in its
modular system application for production with aamef
3.86, it was considered as good practices for fifikes
MMLF to concentrate on modular design if they predd
an MTO production system, in order to reduce cdst o
production. And it was followed by KLF with a meah
3.67 and BALF with a mean value of 3.25 while NAIFS
reported a slightly better than average mean vailiel7.
However, ST is in a lower level of this practicettwa
mean value of 2.67, which wouldn't be favourable fo
firms who rely on MTO production such as ST, to set
modular system aside, since the cost of producaah e
design will be aggravated.

ANOVA is used to identify and differentiate the
practices and metrics used by the supply chairsmihe
chain and among the chain. The complete formulatafn
hypothesis test and significance calculation a@wshin
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Table 2 for internal practices and flexibility maess. It is
shown that, with a 5% significance level, null hipesis
one and two are rejected, since, these five firms a
significantly differ with the practices related tieequent
introduction of new product and improvement of 8Rrig
design, F (4, 28)=4.848, P=0.004. In addition, ficas
with related to up-to-datedness of production syste
significantly differ among these five firms, F (28)
=4.131, P=0.009. However, null hypothesis three is
accepted because there is no significant difference
identified among firms in regard to internal maaéflow
management F (4, 28) =2.388, P=0.075. Nevertheless,
hypothesis four is rejected due to the fact thamngi

5.2. Supply Chain Performance Metrics

Again referring Table 3, with regard to faster detiy of
products and service to customers in comparisom wit
competitors reported the overall mean of 3.52 fbr a
groups. MMLF performed better in its faster detive
performance compared with its competitors and mteid

it at a mean of 3.71. The second in faster delivery
performance was ST with a mean of 3.67 followed by
BALF and KLF with a mean value of 3.63 and 3.5
respectively. However, the performance of NALFSGwa
moderate at a mean of 3.00.

In regard to on-time delivery performance, overattan

of 3.70 was revealed. Furthermore, MMLF was in a
higher on-time delivery performance with a mead.@o,
followed by ST and KLF equally at a mean of 3.6d an
BALF at a mean of 3.63, whereas, NALFSC was slightl
better than average with a mean of 3.17 as showalite

4 . In terms of product and service quality, isi®wn that
ST has a very higher level of quality performandthva
mean of 4.83 followed by NALFSC who performed well

Table 3Statistical significance of SC metrics

significantly differ in their flexibility of prodution
system to handle order pattern, F (4, 28) =4.426,007.
With 5% significance level hypothesis five is adeeb
because there is no significance difference idieutif
among firms with respect to; made-to-stock product

(4, 28) =1.846, P=0.148 and modular system appdicat

(4, 28) =1.376, P=0.267. However, surveyed firms
significantly differ in their; made-to-order prodian F

(4, 28) = 10.030, P=0.00 and with regard to produact
process automation for main products F (4, 28) 88.8
P=0.012. Thus, hypothesis eleven is rejected arti/éns
accepted as can be clearly seen in Table 2.

in its quality at a mean of 4.00. BALF was intérd
position at a mean of 3.88, while MMLF and KLF
performed at a mean of 3.71 and 3.67 respectively.

A higher cost reduction performance were reportgd b
NALFSC with a mean of 4.00 followed by MMLF whose
performance mean was 3.86. In addition, KLF was in
better position at a mean of 3.83 in cost reduction
performance although it was surpassed by the atwoe
companies. However the lower performance was also
indicated by BALF and ST at a mean of 2.63 and 2.17
respectively. In terms of damage reduction, it whswn
that, ST was in a better position at a mean of 4fl7
reducing damage in the order to customers followed
MMLF at a mean of 4.14 and BALF a mean of 3.88.
NALFSC reported a mean (3.17) slightly better than
average, while a lower performance level was regobly
KLF.

Regarding responsiveness to customer order, bothn8T
MMLF reported a higher level of performance with a
mean value of 4.00. It was also indicated that BAL&S
better in its performance related to responsivertess
customer order at a mean of 3.88, while KLF rembee
mean of 3.50. However, NALFSC performed a lower
level of responsiveness at a mean of 2.17.

95% Confidence
Interval for Mean
Std. Std. Lower Upper
Supply Chain Metrics N Mean | Dev. | Error Bound Bound
NALF 6 3 0 0 3 3
BALF 8 3.63 0.52 | 0.18 3.19 4.06
ST 6 3.67 052 | 0.21 3.12 4.21
MMLF 7 3.71 0.76 | 0.29 3.02 441
1) we deliver our products arf
services  faster  than ou.ﬁq": 6 3:5 055 | 0.22 2.93 4.07
competitors Total 33 3.52 0.57 0.1 3.31 3.72
2) our  on-time  delivery NALF 6 3.17 0.41 | 0.17 2.74 3.6
performance is better than ouBALF 8 3.63 0.52 | 0.18 3.19 4.06
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competitor ST 6 | 367 | 052| 021 | 312 4.21
MMLE |7 | 4.29 049 | 018 | 3.83 4.74
KLF 6 | 367 052 | 021 | 312 4.21
Total 33 | 37 059 | 0.1 3.49 3.9
NALF |6 |4 0 0 4 4
BLF 8 |38 | 035]| 013 3.58 4.17
ST 6 | 483 | 041| 017 | 44 5.26
MMLF |7 |371 111 | 042 2.69 4.74
3) our product and service quali ),KLF 6 3.67 052 | 021 3.12 4.21
is better than our competitors Total 33 4 0.71 | 0.12 3.75 4.25
NALF |6 |4 0 0 4 4
BALF |8 |263 | o052 | 018 | 219 3.06
ST 6 1217 041 | 017 1.74 2.6
MMLF |/ | 3.86 1.07 | 04 2.87 4.85
4) our operating costs are low| .KLF ° 3.83 041 0.17 3.4 4.26
than our competitors Total 33 1327 | 094 | 016 | 294 3.61
NALF |8 | 317 041 | 017 2.74 3.6
BALF |8 |38 | 035 | 013 | 358 4.17
ST 6 417 | o041 | 017 | 374 4.6
MMLE |7 | 414 1.22 | 0.46 3.02 5.27
5) no damage in the order to th&LF 0 2.83 041 | 0.17 24 3.26
customer Total 32 1367 | 082 | 014 | 338 3.96
NALF |68 | 217 0.41 | 017 1.74 2.6
BALF |8 |388 | 035 | 013 | 358 417
ST 6 14 0 0 4 4
MMLE |7 |4 0.82 | 0.31 3.24 4.76
6) responsiveness to the custo 1.'5"': 0 3.5 0.55 0.22 2.93 4.07
orders Total 33 355 | 083 | 015 | 3.25 3.84

Table 4. ANOVA among surveyed firms in relation to SC penfiance

Hypothesis ANOVA Among Firms
HO: There is no difference among these five Largd Medium size
alcohol and liquor manufacturing organizationgtia Following Supply] & :533
chain performances § Lg 5

E = )

5 8 2

7] L a
HO : we deliver our producand services faster than our compet

0.155 1.811 Accepted
HO : our on-time delivery performance is bettemtbar competitor

0.008 4.286 Rejected
HO : our product and service quality is better thancompetitor .

drprodu service quallty 1S petitors 0.015 3.697 Rejected

HO : our operating costs are lower than our corsti

0 12.215 Rejected
HO : no damage in the order to the customer 0.003 5.208 Rejected
HO : responsiveness to customer order 0 14.541 Rejected

Significance level for alpha0.05
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ANOVA with regard to supply chain
performance, it is identified that with a 5% sigeance
level, except the first null hypothesis all areeotgd.
There is no significant difference among surveyieohd
with respect to delivery of products faster thannow
competitors, F (4, 28) =1.811, P=0.155. However, in
terms of on-time delivery to customer in comparigon
competitors, these firms significantly show a diéfet as
shown in Table 4. F (4, 28) =4.286, P=0.008. Initaait]
these five firms are significantly differ in thefroduct
and service quality compared with their competiter&!,
28) = 3.697, P=0.015. It is also revealed that, ¢hee
firms are significantly different in their operagincost
reduction in comparison with their competitors wih
95% confidence interval, F (4, 28) =12.215, P=0.@80
been calculated and tabulated. In addition, therea i
significant difference in reducing damage among
surveyed firms. F (4, 28) =5.208, P=0.003. In rdgar
responsiveness, these five alcohol and liquor
manufacturing  firms  significantly  differ  with
performances related to responsiveness to custorder
F (4, 28) =14.541, P=0.00.

6. Conclusions and Future Work

Different literature conducted under SCM shows the
importance of Supply Chain Management practice to
firms’ competitive advantage as well as performaiites
study like other research in the area found o, I¢vel
SCM practices in selected large alcohol and licfirars.

As revealed in the study, each firm’s has had dfie
performance level in implementing those supply chai
management practices and metrics. In additionyekalt
revealed that, one supply chain practice is implaegc:
better than the other in the selected alcohol éaalof
firms.

The results also indicated that, with 5%
significance level firms significantly vary in tlenew
product development, flexibility of production pess,
innovation, the extent of made to order productiom
production process automation. Due to this faa, rihll
hypotheses for the above practices are rejectecrdéb
null hypotheses related to; internal material flow
management, made to stock production and modular
system application for production are accepted e af
the non significance difference identified amongveyed
firms. It was also discovered that, these five latdcand
liquor firms are significantly differ in all supplchain
performance practice except, the first hypothedhsciv
claims, faster delivery service to customer in carigon
with their competitors, thus all null hypothesesept the
first one were rejected. Regarding the best perdioga of
firms under study, the researcher finally arrivadttee
following conclusion from the analysis.

It can be also concluded that NALFSC is good at
supply chain performance related to customer aspedl
delivering products on-time to customers. MMLF's
efforts exerted to develop new products, to impnogets
of existing design and innovation occurring is good
including the flexibility of their production pross to

handle order pattern is also appreciable. ST’s ywtion
process they implemented is up-to-date which hiedt
to better adopt with the changing business enviemtm
BALF performed well in its flexibility to handle der
pattern is good. Finally, KLF’' new product develogmh
function and the flexibility of its production press to
handle different order from customers are among the
performance that can better express the supplychai

While the research is done on one of the
developing countries, it has significant contribatito the
supply chain management academicians and pra&igon
It has also advantage for Ethiopian and foreign
companies. For Ethiopian companies, it helps tatifie
supply chain practices and measures to compete
effectively and to evaluate how well supply chaiodels
fit with theoretical findings and suggestions. Foreign
companies, it shows the position of Ethiopian
manufacturers towards supply chain management for
further collaboration and entry in to the countging the
companies as a partner.

The aim of the authors in the near future is
to evaluate the supply chain metrics of Ethiopian
manufacturing supply chains in adding leather aadher
products, garment and textile products and agrastges
supply chain together with beverage supply chalie
other focus is will be incorporating both quantitatand
qualitative supply chain metrics in order to evétuthe
Ethiopian supply chain.
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