MEASURING SUPPLY CHAIN PERFORMANCE IN
SELECTED FMCG AND MANUFACTURING
INDUSTRIES

ABSTRACT

INTRODUCTION

Shortened product life cycles, increased competition and high expectations of
customers have forced many leading companies to move from physical logistics
management towards more advanced supply chain management (SCM). In addition to
cost reduction, the supply chain management (SCM) also facilitates customer service
management, inventory control, transportation systems and whole distribution networks
so that organizations are able to meet or even exceed their customer’s expectations. The
supply chain management (SCM) is a core business concept that is deeply embedded
within the functional backbone of an organization from procurement, manufacturing

and distribution to customer service and sales.

Supply chain management (SCM) is the integration of key business process
from goods end user through original suppliers that provides products, services and
information that adds value for customers and other stakeholder. In an article in the
Economic Times 500 (September, 2002) mentioned that the value of the organized
market in India is estimated at $9 billion as against Brazil’s fast moving consumer
goods (FMCG) market in 2000-01 that was already $ 12 billion in fast moving
consumer goods (FMCG). The Indian fast moving consumer goods (FMCG) sector is
expected to clock over 40% growth in the next 5 years. This indicates the opportunity
available and phenomenal growth potential of the fast moving consumer goods (FMCG)
segment. Similarly in the manufacturing segment 20% to 30% of the value of all goods
and services produced will enhance the economy of the country. A country’s level of

manufacturing activity is directly related to its economic health.



JUSTIFICATION FOR THE STUDY

With a gross domestic product (GDP) of over $47.43 billion, the industry spends
14% of its GDP on logistics (Raghuram & Rangaraj, 2000). Another article in the Wall
Street Journal (March, 2006), mentioned that annual global logistics expenditures
exceeded $3.5 billion which is nearly 20% of the world’s GDP, making logistic perhaps
the fast frontier for major corporations to significantly increase shareholder and

customer value.

In an article in the Economic Times 500 (September, 2002), mentioned that
India’s 10% GDP growth is based on two areas i.e., industry and services. At a macro
level the projected 7.9% GDP growth for the current fiscal year 2006-07 is indeed a
remarkable achievement for the Indian economy by past standards. In an another article
The Hindu Business News (April, 2002), mentioned that the govt. aims at increasing the
share of manufacturing in the country’s GDP from 17 to 33%, emphasizing the
importance of manufacturing in India’s growth. The sector contributed to about 53% of
exports and received more than two third of total foreign investments. In terms of
employment, it accounted for 11% of the workforce of about 45 million.

The fundamental objective of a high performing supply chain is to produce
products to match customer’s demand cycle, while producing the greatest value possible
to the customers. The increasing competitive environment calls for speeding, cost
efficient, accurate and reliable supply chain. Supply chain management (SCM) is no
longer a matter of operational and functional areas of the firm. Today, it is a strategic
issue demanding top-level management attention. The supply chain can have huge
leverage on the creation of customer value. Supply chains will fight the new battle for
market dominance; as such measurements around the supply chain are critical. If we
look at competition today, it is “supply chain versus supply chain” (Ramakrishnan,
2006). This brings out a situation that competitors might focus on developing supefior
supply chain performance.

Thus, Indian companies need to leverage the supply chain for competitive
advantage and as such, till date, there have been few initiatives to measure the

performance of their existing supply chain systems.



REVIEW OF LITERATURE

Companies need to develop metrics to measure performance of supply chain.
Measurement is important, as it affects behavior that impacts supply chain performance.
As such, measurement provides means by which a company can assess whether its
supply chain has improved or degraded. A variety of measurement approaches have
been developed, including the following important approaches as reported in the AMR
Research report (2000). The following approaches are considered as important:

(a) The balanced score card

(b) Supply chain council’s SCOR Model

(c) The logistics score board

d) Activity based costing (ABC) and

(e) Economic value added (EVA)

Very limited literature exists on the measurements specific to the industries,
more specifically, in the Indian context. The studies conducted by Performance
Measurement group (1999): Korgaonkar (2000): Gunasekaran, et al., (2001): and
Shah (2003), were reported in the literature review. The main research findings from
these studies were comparison of metrics of delivery performance, total logistics cost,
cash-to-cash cycle time, assets turns, inventory days of supply, production flexibility
inventory carrying cost and cost due losses in general. In the present study efforts have
been made to collect and analyze information from various segments of manufacturing
and fast moving consumer goods (FMCG) with regard to supply chain performance
measurements, supply chain management (SCM) initiatives and strategies in the Indian

context. The review of literature ranges from the year 1980 to 2006.

RESEARCH OBJECTIVES

The overall purpose of this research was to measure the supply chain
performance in selected segments in manufacturing which included auto & auto
components, electronics, white goods, engineering and also FMCG sector. The
objectives were:

1. To determine and measure performance metrics in the supply chain of
fast moving consumer goods (FMCG) and manufacturing segments.
2. To study the significance of cycle time, cost, quality, assets and logistics

cost metrics in fast moving consumer goods (FMCG) and manufacturing
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industries.

3. To study the significance of cycle time, cost, quality, assets, and logistics
cost metrics within manufacturing industries.

4. To study the relation ship among the supply chain performance metrics.

5. To assess the current supply chain metrics followed across various
industries in India and compare the same with best practices in the
respective industries.

6. To compare the Indian practices with that followed globally, wherever
possible.

7. To provide inputs on improvements possible in supply chain metrics

across various industry verticals.

RESEARCH METHODOLOGY

This chapter focuses on the research hypothesis, research design and the
procedures followed for conducting the study. Specifically, this chapter describes the
instrument development process, pilot study and pre-testing, data collection and analysis
procedures. The issues of the reliability and validity of the measurement scales have

also been addressed.

Hypothesis

The research hypothesis were formulated with respect to various metrics of
performance measurements related to fast moving consumer goods (FMCG) and
manufacturing segments relevant to selected industries in India. The null hypotheses

considered for the study were:

Hoir : There are no significant differences in the mean of procurement cycle time
between FMCG and manufacturing groups. (Ho;s ‘f> denotes FMCG)

Hot : There are no significant differences in the mean of production cycle time
between FMCG and manufacturing groups.

Hos¢ : There are no significant differences in the mean of Delivery time between
FMCG and manufacturing groups.

Hour : There are no significant differences in the mean of Total cycle time between
FMCG and manufacturing groups.

Host : There are no significant differences in the mean of cash-to-cash time between
FMCG and manufacturing groups.



Hoer :

Hors :
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Hoqir ¢

Hopz :
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There are no significant differences in the mean of supply chain flexibility (%)
between FMCG and manufacturing groups.

There are no significant differences in the mean of Total supply chain cost (%
of sales) between FMCG and manufacturing groups.

There are no significant differences in the mean of In-bound transportation
cost (% TSCC) between FMCG and manufacturing groups.

: There are no significant differences in the mean of Out-bound transportation

cost (% TSCC) between FMCG and manufacturing groups.

There are no significant differences in the mean of ware-housing
transportation cost (% TSCC) between FMCG and manufacturing groups.
There are no significant differences in the mean of Inventory carrying cost (%
TSCC) between FMCG and manufacturing groups.

There are no significant differences in the mean of cost of transit losses (%
TSCC) between FMCG and manufacturing groups.

There are no significant differences in the mean of cost of damages (% TSCC)
between FMCG and manufacturing groups.

There are no significant differences in the mean of other costs (% TSCC)
between FMCG and manufacturing groups. '

: There are no significant differences in the mean of return Inventory costs

between FMCG and manufacturing groups.

There are no significant differences in the mean of return processing cost
between FMCG and manufacturing groups.

There are no significant differences in the mean of % of on-time deliveries
between FMCG and manufacturing groups.

: There are no significant differences in the mean of % of supply made as per

the quantity ordered between FMCG and manufacturing groups.

There are no significant differences in the mean of % of supply on desired
quality between FMCG and manufacturing groups.

There are no significant differences in the mean of Raw material inventory
holding between FMCG and manufacturing groups.

There are no significant differences in the mean of Work in progress
inventory holding between FMCG and manufacturing groups.

There are no significant differences in the mean of Finished goods inventory
holding between FMCG and manufacturing groups.

There are no significant differences in the mean of Inventory Turnover (No. of
turns) between FMCG and manufacturing groups.



Hozas :

There are no significant differences in the mean of logistics cost (inbound +
outbound transpiration cost) between FMCG and manufacturing groups.

Similarly, the research hypotheses were formulated with respect to various

metrics of performance measurements related to manufacturing segments. The same

null hypotheses were repeated for testing significant differences in the mean values of

metrics between the manufacturing groups:

Hoim : There are no significant differences in the mean of procurement cycle time
between manufacturing groups.( Hyp,m ‘m’ denotes manufacturing).

Hoam : There are no significant differences in the mean of production cycle time
between manufacturing groups.

Hoam : There are no significant differences in the mean of Delivery time between
manufacturing groups.

Hoam : There are no significant differences in the mean of Total cycle time between
manufacturing groups.

Hosm : There are no significant differences in the mean of cash-to-cash time between
manufacturing groups.

Hoem : There are no significant differences in the mean of supply chain flexibility (%)
between manufacturing groups.

Ho7m : There are no significant differences in the mean of Total supply chain cost (%
of sales) between manufacturing groups.

Hosm : There are no significant differences in the mean of In-bound transportation
cost (% TSCC) between manufacturing groups.

Hoom : There are no significant differences in the mean of Out-bound transportation
cost (% TSCC) between manufacturing groups.

Hoiom : There are no significant differences in the mean of ware-housing
transportation cost (% TSCC) between manufacturing groups.

Hoi1m : There are no significant differences in the mean of Inventory carrying cost
(% TSCC) between manufacturing groups.

Hoi2m : There are no significant differences in the mean of cost of transit losses (%
TSCC) between manufacturing groups.

Hoi3m : There are no significant differences in the mean of cost of damages (%
TSCC) between manufacturing groups.

Hoiam : There are no significant differences in the mean of other costs (% TSCC)

between manufacturing groups.



Hoism : There are no significant differences in the mean of return Inventory costs
between manufacturing groups.

Hoi6m : There are no significant differences in the mean of return processing cost
between manufacturing groups.

Hoi7m : There are no significant differences in the mean of % of on-time deliveries
between manufacturing groups.

Hoism : There are no significant differences in the mean of % of supply made as per
the quantity ordered between manufacturing groups.

Hoiom : There are no significant differences in the mean of % of supply on desired
quality between manufacturing groups.

Ho2om : There are no significant differences in the mean of Raw material inventory
holding between manufacturing groups.

Ho2im : There are no significant differences in the mean of Work in progress
inventory holding between manufacturing groups.

Ho22m : There are no significant differences in the mean of Finished goods inventory
holding between manufacturing groups.

Ho23m : There are no significant differences in the mean of Inventory Turnover (No.
of turns) between manufacturing groups.

Ho24m : There are no significant differences in the mean of logistics cost (inbound +
outbound transpiration cost) between manufacturing groups.

RESEARCH INSTRUMENT

The research instrument (Appendix-C) consisted of a questionnaire that was
specially designed for the study. The questionnaire consisted of 24 statements related to
the performance measurement metrics, business profile of the company, better practices
and systems that are followed in the company. The questionnaire was designed with the
inputs from previous studies (Korgaonkar, 2001; Eicher Research group, 2002; I[IMM,
2003; Shah, 2003; and Lapide, 2004, 2006). The research instrument was refined on the
basis of the feed back received during the pilot study. After the questionnaire was pilot
tested, each question / statement was examined for its clarity and relevance to the
purpose of the research, which resulted in some modifications / deletions in the
questions. To make the questionnaire user-friendly, definition of each metric was
enclosed along with the questionnaire. Statements related to Economics value added
(EVA), Supply chain mapping, Activity based costing (ABC) etc were deleted after the
pilot test.



SAMPLING PROCEDURE

The population of interest was the entire database of Indian Institute of Materials
Management (IIMM), which is the largest of its kind membership based industry body
in India. The [IMM database consists of companies of repute spread all across the
country. More than 300 companies registered with them formed the sample frame for
the study. The IIMM database is itself segregated into broad industry types i.e. fast
moving consumer goods (FMCG) and manufacturing. Of these, companies representing
auto & components, electronics, white goods, engineering segments and fast moving
consumer goods segments were selected for the study. This resulted in a sample of 100

companies.
DATA COLLECTION PROCEDURE

The researcher then collected the data in various stages as described below:

Stage 1 : Herein, the researcher sent the structured questionnaire to all 80 companies
from manufacturing group and 20 companies from the FMCG group that were part of
the sample. The questionnaire was sent through post & courier to production,
procurement, quality, finance, material planning and marketing heads of these
companies. It included a covering letter highlighting the academic nature of the study
and a business return envelope. In all, 18 responses were received from the
manufacturing sector and 8 from the FMCG group.

Stage 2 : A reminder letter was sent to the remaining companies and 10 responses were
received. Some of the companies sought clarifications through email and surface mail.
All clarifications were addressed either through email, surface mail or telephone.

Stage 3 : During this stage, the researcher contacted the companies through telephone
and email. Soft copies of the questionnaire were sent to those companies, who lost /
misplaced questionnaire. After the telephonic conversations continuous follow up with
the companies, and personal visits to some of the companies, the researcher could get 54

more responses.

Thus, there were 88 usable responses obtained from the selected companies
through census method. Statistical package for social studies (SPSS) — 13 was used for

conducting statistical analysis.
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METHOD OF ANALYSIS

Descriptive statistics: Descriptive statistics such as mean, media, mode, standard
deviation were computed and used for analysis. Table | shows the descriptive statistics,
and summary of performance measurements between fast moving consumer goods

(FMCG) and manufacturing groups;

T-test (2 tailed): T-test was used for testing the significant differences in the mean
values between the fast moving consumer goods (FMCG) and manufacturing groups.
Null hypothesis were tested at 5% significance level (95% confidence level).

F-test (ANOVA) - one way: F-test procedure was applied for testing the significant
differences in the mean values of metrics within the manufacturing groups. Null
hypothesis were tested at 5% significance level.

Correlation and Regression Analysis: Correlation analysis studies the joint variation
of two or more variables for determining the amount of correlation between two or more
variables. In each performance metrics groups dependent variables are correlated with
independent variables. The functional relationships existing between two or more
variables are studied. It is used to find out the best fit.

Factor Analysis: The data was then subject to principal component analysis (PCA), a
method categorized under the broad area of factor analysis. Principal components (PC)
analysis all the variance in the items. PC is generally considered the best method for the
pragmatic purposes of data reduction. With PCA, the 24 metrics of supply chain
performance related metrics contained in part-III of the questionnaire were reduced to 7
metrics under 5 broad dimensions which were assigned names such cycle time, cost,
quality, assets and logistics cost. To give a bird’s eye view, the flow chart depicting the

schema of analysis is presented in Figure 1.

In this research, we have used varimax rotation with Kaiser Normalization with
which maximum possible simplification is reached. ie., rotation converged with
iterations. With varimax rotational approach there tends to be some high loadings close
to -1 or +1 thus indicating a clear positive or negative association between the variable
and the factor close to zero, indicating a clear lack of association varimax rotation gives

clear separation of factors.



Figure 1 : Flow chart depicting the schema of the analysis
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SUMMARY OF DESCRIPTIVE STATISTICS

Table 1 : Descriptive Statistics Sample size : 88

Metrics Mean | Minimum | Maximum
Procurement cycle time (No. of days) 19 3 56
Production cycle time (No. of days) 13.5 2 60
Delivery Time 7 3 16
Total cycle time 43 8 110
Cash-to-Cash cycle time 50 0 120
Total supply chain cost (% of sales) 7 2 18
In-bound transportation (% of TSCC) 21 10 44
Out-bound transportation (% of TSCC) 31 14 42
Ware-housing cost (% of TSCC) 11 4 24
Inventory carrying cost (% of TSCC) 14.5 4 26
Cost of transit losses (% of TSCC) 3 0 8
Cost of damages (% of TSCC) 4 0 8
Other costs (Insurance , freight & clearance) 6 0.50 12
% of on-time deliveries 93.6 75 . 100
% of supply made as per the quantity ordered | 96 80 100
% of supply on desired quality 97.5 85 100
Raw Material Inventory holding (days) 19.5 2 45
Work In Progress Inventory holding 8.8 2 36
Finished Goods Inventory holding 12.5 2 40
Inventory Turnover (No. of turns) 18 5 31

ANALYSIS OF DESCRIPTIVE STATISTICS

1) Procurement cycle time: The minimum value is 3 days and the maximum value 56
days, whereas the mean value is 19 days, which means that there is a huge gap existing
between the best-in-class and industry average.

2) Production cycle time: The minimum value is 2 days as against to the maximum of
60 days, whereas the mean value is 13 days. The production cycle time in the
manufacturing segments was found to be high compared to FMCG segment.

3) Delivery time: The minimum value is 3 days and the maximum is 16 days as against
the mean of 7 days. This can be attributed to geographical location of the companies
and respective markets.

4) Total cycle time: The minimum value is 8 days as against the maximum of 110 days.
This can be attributed to engineering and electronics segments in manufacturing.

§) Cash-to-cash cycle time: The minimum value is zero and the maximum is 120

days. In FMCG and white goods segments, companies take advances from their
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customers and credit from their vendors for supply of items. Hence, they are able to
achieve zero cash collection period.

6) Supply chain flexibility: The maximum value is 18% as against 9% in white goods
segments. FMCG and auto segménts are able to meet the upsurge demand above 20 %.
7) Total supply chain cost (% of sales): The minimum value is 2% as against the
maximum of 18%. The mean value is 7% of sales.

8) Inbound transportation cost: The minimum value is 10% and the maximum value
is 44%. Auto and Engineering segments contribute to the maximum value. The mean
value is 21% of TSCC.

9) Outbound transportation cost: The minimum value is 14% and the maximum
value is 42% FMCG and white goods segments contribute to the maximum value. The
mean value is 31%.

10) Warehousing cost: The minimum value is 4% and maximum is 24% FMCQG,
Electronics and white goods segments contributes to the maximum. The mean value is
11% of TSCC.

11) Inventory carrying cost: The minimum value is 4% and the maximum is 26%
engineering and auto segments contribute to the maximum value. The mean value is
14.5% of TSCC.

12, 13) Cost of transit losses and damages: The minimum value is zero and the
maximum value is 8%. This maximum value due to FMCG, auto and white goods
segments.

14) Other costs (Insurance, freight, clearance): The minimum value is 0.50% and the
maximum is 12% for FMCG. Electronics and white goods segments contribute to the
maximum. The mean value is 6% of TSCC.

15, 16) Return and processing cost: The minimum value is zero and maximum value
is 6% Auto, Electronics and white segments contributes to the maximum value.

17) Logistics cost (Inbound & Outbound): The minimum value is 26% and the
maximum is 80%. The mean value is 55.5% of TSCC. The manufacturing segments
inbound transportation cost and FMCG outbound transportation cost are the main

elements for this maximum value.
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18) % of on time deliveries: The minimum value is 75% and the maximum value is
100%. The mean value is 94%. FMCG, White goods & Electronics are contributing to
the maximum value.

19) % of supply made as per the quantity ordered: The maximum value is 100% and
the minimum is 80%. The mean value is 96%. FMCG and Electronics segments are
contributing to the maximum value.

20) % of supply on desired quality: The minimum value is 85% and the maximum is
100%. The mean value is 97.5% FMCG. Electronics and white goods are the major
contributors to the maximum value.

21) Raw material inventory holding (Days): The mean value is 2 days and maximum
is 45 days. The mean value is 19.5 days. Engineering, Electronics and Auto segments
are contributing to the maximum value.

22) Work-in-progress Inventory holding (Days): The minimum is 2 days and
maximum is 36 days. The mean value is 9 days. Engineering, auto and white goods are
the contributors to the maximum value.

23) Finished goods Inventory holding (Days): The minimum value is 2 days and
maximum value is 40 days. FMCG, Electronics and white goods are the contributors to
the maximum value. The mean value is 12.5 days.

24) Inventory Turnover (No. of turns): The minimum value is 5 turns and the
maximum is 31 turns. The mean value is 18 turns. FMCG, Auto and White goods are

the contributors to the maximum value.

ANALYSIS OF T-TEST RESULTS (Independent samples)

Independent samples T-test was used to investigate the differences in means
between companies belonging to fast moving consumer goods (FMCG) and
manufacturing groups on each of the metrics the summary results for the same are
presented in Table 2.

1. Cycle time metrics

The significance value is less than 0.05 for cash-to-cash cycle time and supply
chain flexibility metrics. So we reject the null hypothesis for these cycle time metrics
and conclude that there are significant differences in the means for these items. For
example, as for as cash-to-cash cycle time is concerned, the manufacturing sector has a

higher mean (54.42) than the FMCG sector. Similarly for supply chain flexibility, the
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FMCG sector has a higher mean (14.95) than the manufacturing sector. For all other
metrics under cycle time, significant differences were not observed in the mean values

between manufacturing and FMCG group. (Table 2)

Table 2 : No significant differences in the mean of Cycle Time Metrics

Metric Natl'lre of N | Mean S.t d'.
business Deviation
Procurement Cycle (No. of Days) Manufacturing 68 | 19.29 14.42
FMCG 20 | 18.00 13.97
Production Cycle time (No. of Days) Manufacturing 68 | 13.61 13.50
FMCG 20| 1295 13.12
Delivery Time (No. of Days) Manufacturing 68 7.22 3.23
FMCG 20 7.05 2.76
Total cycle time (No. of Days) Manufacturing 68 | 43.79 28.86
FMCG 20 | 41.05 22.37
Cash-to-Cash Cycle time (No. of Days) Manufacturing 68 | 54.42% 27.41
FMCG 20| 35.10 22.51
Supply chain Flexibility % Manufacturing 68 | 11.45 6.26
FMCG 20| 14.95% 7.96

* There is a significant difference in the mean values of these metrics.

T-Test (Independent Samples)

Metric t : df Sig.(2-tailed)
Procurement Cycle (No. of Days) 35 86 T2
Production Cycle time (No. of Days) 19 86 .84
Delivery Time (No. of Days) 21 86 .83
Total cycle time (No. of Days) .39 86 .69
Cash-to-Cash Cycle time (No. of Days) 2.87 86 00 *
Supply chain Flexibility % -2.05 86 .04 *

* The significance value is less than 0.05 for cash to cash cycle time and supply chain
flexibility.
2. Cost metrics

The significance value is less than 0.05 for out-bound transportation,
warehousing cost, cost of damages, other costs, return inventory cost and return
processing cost so we reject the null hypothesis for these cost metrics and conclude that
there were significant differences in the means for these items. For example, as far as
return inventory cost is concerned, the manufacturing sector has a higher mean (2.69)
than the FMCG sector. Similarly for out-bound transportation cost, FMCG has a higher
mean in out bond transportation cost (36.00) and warehousing cost (15.95) than the
manufacturing. Cost of damages, FMCG has a higher mean (5.05) than the

manufacturing group. In other costs metrics FMCG has a higher mean (8.00) than the
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manufacturing and in return processing cost metrics, manufacturing has a mean of 2.50

where as FMCG sector has a mean of zero. i.e., no return processing cost involved in

the FMCG sector. (Table 3)

Table 3 No significant difference in the mean of Cost metrics

Metric Nature of business | N Mean De?it:t’ion
Total Supply chain cost ( % of sales) Manufacturing 68 7.10 341
FMCG 20 6.50 3.00
In-bound transportation cost { % TSCC) Manufacturing 68 25.11 7.58
FMCG 20 | 22.00 3.32
Out-bound transportation cost ( % of TSCC) | Manufacturing 68 29.67 5.44
FMCG 20 | 36.00 % 4.25
Ware-housing Cost (% of TSCC) Manufacturing 68 9.66 3.50
FMCG 20 | 15.95* 4.63
Inventory carrying Cost- (% of TSCC) Manufacturing 68 14.73 5.05
FMCG 20 15.00 3.64
Cost of transit losses ( % of TSCC) Manufacturing 68 2.88 2.04
FMCG 20 3.07 1.55
Cost of damages ( % of TSCC) Manufacturing 68 3.56 1.83
FMCG 20 5.05 * 232
Other Costs (Insurance, freight, clearance) Manufacturing 68| 5.52 2.62
( % of TSCC)
FMCG 20 8.00 * 2.47
Return Inventory Cost Manufacturing 68 2.69 * 1.38
FMCG 20 2.00 97
Return Processing Cost Manufacturing 68 2.50 * 1.59
FMCG 20 00 .00
* There is a significant difference in the mean values of these metrics.
T-Test (Independent Samples)
Metric t df Sig (2-tailed)
Total Supply chain cost ( % of sales) 1 86 47
In-bound transportation cost ( % TSCC) 1.78 86 07
Out-bound transportation cost ( % of TSCC) -4.77 86 00 *
Ware-housing Cost ( % of TSCC) -6.53 86 00 *
Inventory carrying Cost- ( % of TSCC) 221 86 Ey)
Cost of transit losses ( % of TSCC) -.38 86 .69
Cost of damages ( % of TSCC) -2.98 86 00 *
Other Costs ( Insurance ,freight, and clearance) ( % of
ey e g ) 74| 86 00
Return Inventory Cost 2.08 86 04 *
Return Processing Cost 7.01 86 .00 *




* The significance value is less than 0.05 for Out-bound transportation cost, Ware-
housing Cost, Cost of damages, Other Costs (Insurance, freight, and clearance), Return

Inventory Cost and Return Processing Cost.
3. Quality metrics

The significance value is less than 0.05 for % of on-time deliveries and % of
supply made as per the quantity ordered so we reject the null hypothesis for these costs
and conclude that there are significant differences in the means for these items. For
example, as far as % of on time deliveries is concerned the FMCG sector has a higher
mean (97.00) than the manufacturing sector. % of supply made as per the quantity

ordered also FMCG has a higher mean (97.95) than the manufacturing sector. (Table 4)

Table 4 No significant difference in the mean of Quality metrics

Nature of Std.

business N Mean | Deviation
% of on-Time deliveries Manufacturing 68 92.60 5.78
FMCG 20 97.00 * 3.06
% of supply made as per the quantity ordered Manufacturing 68 95.48 4.57
FMCG 20 97.95 * 2.08
% of supply on desired quality Manufacturing 68 97.48 3.36
FMCG 20 97.95 1.82

* There is a significant difference in the mean values of these metrics.

T-Test (Independent Samples)

t df Sig. (2-tailed)
% of on-Time deliveries -3.25 86 00 *
% of supply made as per the quantity ordered 232 86 02 %
% of supply on desired quality -.592 86 .55

* The significance value is less than 0.05 for % of on-Time deliveries and % of supply

made as per the quantity ordered.

4. Assets metrics

The significance value is greater than 0.05 for all and so we accept the null
hypothesis. Raw material inventory holding, Work in progress (WIP) inventory holding,
Finished goods inventory holding and Inventory turnover, these is no significant

difference in the mean of assets metrics. (Table 5)
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Table 5 No significant difference in the mean of Assets metrics

Natl'lre of N | Mean S.td.‘
business Deviation
Raw Material inventory holding (Days) Manufacturing 68 | 20.29 11.43
FMCG 20 | 16.00 9.89
Work in progress inventory holding (Days) Manufacturing 68 | 945 8.18
FMCG 20 | 6.55 5.47
Finished goods inventory holding (Days) Manufacturing 68 | 11.66 9.02
FMCG 20 | 15.50 10.80
Inventory Turnover (Turns) No. of times Manufacturing 68 | 17.77 6.58
FMCG 20 | 18.95 5.89
T-Test (Independent Samples)
t df Sig. (2-tailed)
Raw Material inventory holding (Days) 1.51 86 13
Work in progress inventory holding (Days) 1.49 86 14
Finished goods inventory holding (Days) -1.59 86 g1
Inventory Turnover (Turns) No. of times -0.71 86 47

5. Logistics cost
The significance value is greater than 0.05 and so we accept the null hypothesis.

i.e., no significant differences in the means of logistics cost between manufacturing and

FMCG sector. (Table 6)

Table 6 No significant difference in the mean of Logistics cost

Nature of business N Mean Std. Deviation
Logistics Cost Manufacturing 68 54.79 9.92
FMCG 20 58.00 3.56

T-Test (Independent Samples)

t df Sig. (2-tailed)
Logistics Cost -1.41 86 16

F-test (ANOVA) one way

1. Cycle time metrics
The F-value is 6.986 and the significance value is less than 0.05 for production

cycle time so we reject the null hypothesis for these cycle time metrics and conclude
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that there is a significant difference in the mean for these items. For example, as far as
production cycle time is concerned, the engineering segment has a higher mean (25.11)
than the other manufacturing segments. Similarly, cash-to-cash cycle time, auto and
components segment has a higher mean (63.75) than the other manufacturing segments.
Supply chain flexibility (%), auto & auto components have a higher mean (15) than the

other segments. All other metrics under cycle time no significance difference in the

mean values. (Table 7)

Table 7 Mean values of Cycle time metrics

Metrics Segment N | Mean S,td', Minimum Maximum
Deviation
Procurement Auto & Auto
Cycle (No. of Components 20 120.00 16.32 3.00 56.00
Days)
Electronics 12 | 21.00 13.09 7.00 45.00
White goods 19 | 15.00 11.70 3.00 45.00
Engineering 17 |22.05 15.80 5.00 56.00
Total 68 |19.29 14.42 3.00 56.00
Production Auto & Auto
Cycle time (No. | Components 20 | 9.05 10.17 2.00 45.00
of Days)
Electronics 12 | 10.25 7.47 3.00 30.00
White goods 19 | 10.26 11.59 3.00 45.00
Engineering 17 | 25.11 % 16.20 3.00 60.00
Total 68 | 13.61 13.50 2.00 60.00
Delivery Time Auto & Auto 20 | 730 155 1,00 16.00
(No. of Days) Components
Electronics 12 | 6.08 2.42 3.00 10.00
White goods 19 | 7.00 3.16 3.00 14.00
Engineering 17 | 8.17 3.39 3.00 14.00
Total 68 | 7.22 3.23 3.00 16.00
Total cycle time | Auto & Auto 20 | 20.40 25 5] 8.00 104.00
(No. of Days) Components
Electronics 12 | 54.58 34.07 10.00 110.00
White goods 19 |33.00 23.76 8.00 90.00
Engineering 17 |52.23 31.09 10.00 96.00
Total 68 |43.79 28.86 8.00 110.00
Cash-to-Cash Auto & Auto
Cycle time (No. | Components 20 | 63.75* 2345 16.00 96.00
of Days) ’
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Metrics Std.

Segment N Mean L. Minimum Maximum
Deviation
Electronics 12 | 60.00 33.23 30.00 120.00
White goods 19 | 37.00 19.84 7.00 72.00
Engineering 17 |59.00 27.87 18.00 106.00
Total 68 | 54.42 27.41 7.00 120.00

Supply chain Auto & Auto

Flexibility % Components 201 15.00% 643 6.00 28.00
Electronics 12 | 10.00 4.76 5.00 20.00
White goods 19 1 9.00 3.44 5.00 15.00
Engineering 17 | 11.05 7.85 4.00 30.00
Total 68 11145 6.26 4.00 30.00

* Higher mean values for these metrics within manufacturing segment.

S f M
Metrics Segment umo df ean F-value Sig.
Squares Square
P
rocurement Cycle Between Groups 525 17 3 175.05 23 47
(No. of Days)
Within Groups 13410.94 64 209.54
Total 13936.11 67
P i B
-roductlon Cycle etween Groups 301541 3 1005.13 6.98 00 *
time (No. of Days)
Within Groups 9208.64 64 143.88
Total 12224.05 67
Deli i .
elivery Time (No Between Groups 110 3 10.70 02 18
of Days)
Within Groups 669.58 64 10.46
Total 701.69 67
T i . s
otal cycle time (No. | Between Groups 5052 34 3 1684 11 512 10
of Days)
Within Groups 50776.77 64 793.38
Total 55829.11 67
Cash-to- Bet G
-ash-to-Cash Cycle | Between Groups 8236.88 3| 274562 4.17 00 *
time (No. of Days)
Within Groups 42129.75 64 658.27
Total 50366.63 67
Supply chain Between Groups
393.92 3 131.30 . .01 *
Flexibility % 375 01
Within Groups 2236.94 64 34.95
Total 2630.86 67

* The significance value is less than 0.05 for production cycle, cash to cash cycle time

and supply chain flexibility metrics.
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2. Cost metrics

The F-value is 14.02 and the significance value is less than 0.05 for in-bound
transportation cost so we reject the null hypothesis for these cost metrics and conclude
that there is a significant difference in the means for these items. For example, as far as
in-bound transportation cost is concerned, the engineering segment has a higher mean
(33.05) than the other manufacturing segments. Similarly, out-bound transportation
cost, engineering segment has a higher mean (32.0) than the other manufacturing
segments. Ware-housing cost, auto & components have a higher mean (12.65) than the
other manufacturing segments. Inventory carrying cost, engineering segment has a
higher mean (19.05) than the other manufacturing segments. In cost of transit losses
Auto & components segment has a higher mean (5.00) than the other manufacturing
segments. Cost of damages auto & components segment has a higher mean (5.00) than
the other manufacturing segments. Other costs, electronics segments have a higher
mean (8.08) than the other manufacturing segments. Return inventory cost, auto &
components segment has a higher mean (4.0) than the other manufacturing segments.
Return processing cost, auto & components segment has a higher mean (4.0) than the
other manufacturing segments. It is concluded that except the total supply chain cost (%
of sales) all other costs, the mean values are significantly different. (Table 8)

Table 8 Mean values of cost metrics

Metrics Segment N | Mean S.t d'. Minimum | Maximum
Deviation

T -

c;’s‘t"z 3“7“(’)¥Lyal°e';“)““ é(‘)‘:gp‘g;n‘;‘:t‘;’ 20 | 6.85 331 3.00 14.00
Electronics 12 | 6.00 2.55 2.00 10.00
White goods 19 | 8.10 4.40 3.00 18.00
Engineering 17 | 7.05 2.70 2.00 12.00
Total 68 | 7.10 3.41 2.00 18.00

In-bound Auto & Auto

transportation cost Components 20 | 24.15 4,74 12.00 28.00

( % TSCC)
Electronics 12 | 22.00 4.51 12.00 28.00
White goods 19 121.00 5.46 10.00 30.00
Engineering 17 | 33.05 * 8.42 16.00 44.00
Total 68 | 25.11 7.58 10.00 44.00

Out-bound Auto & Auto

transportation cost | Components 20 | 25.35 3.61 14.00 28.00

(% of TSCC)
Electronics 12 | 31.50 4.60 24.00 38.00
White goods 19 | 31.00 5.87 20.00 40.00
Engineering 17 | 32.00 * 4.63 24.00 38.00
Total 68 | 29.67 5.44 14.00 40.00

Ware- i

pogie g‘g‘ggg Cost éﬁ:ﬁpﬁnﬁ:l‘: 20 | 12.65 % 3.34 7.00 13.00
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Std.

Maetrics Segment N | Mean Deviation Minimum | Maximum

Electronics 12 | 10.08 3.47 5.00 18.00
White goods 19 | 9.05 2.14 6.00 12.00
Engineering 17 | 6.52 1.54 4.00 9.00
Total 68 | 9.66 3.50 4.00 18.00

Inventory carrying { Auto & Auto

Cost- Components 20 ] 11.50 2.03 8.00 14.00

(% of TSCC)
Electronics 12 | 18.08 5.69 5.00 24.00
White goods 19 | 12.15 3.83 4.00 18.00
Engineering 17 119.05 * 374 12.00 26.00
Total 68 | 14.73 5.05 4.00 26.00

Cost of transit losses | Auto & Auto .

(% of TSCC) Components 20 | 5.00* 14l 3.00 8.00
Electronics 12 | 3.08 0.79 2.00 4.00
White goods 19 | 3.00 0.81 2.00 4.00
Engineering 17 | 0.11 0.33 0.00 1.00
Total 68 | 2.88 2.04 0.00 8.00

Cost of dama .

pricibois (% ‘ég:gp%n’::t‘;) 20 | 5.00% 0.85 4.00 6.00
Electronics 12 | 4.08 1.24 3.00 6.00
White goods 19 | 4.00 1.33 2.00 6.00
Engineering 17 | 1.02 544 0.00 2.00
Total 68 | 3.56 1.83 0.00 6.00

Other Costs Auto & Auto

(Insurance, freight, | Components

clearance) 20 | 5.30 97 3.00 6.00

( % of TSCC)
Electronics 12 | 8.08% 3.42 1.00 12.00
White goods 19 | 5.89 2.87 0.50 10.00
Engineering 17 | 3.58 1.12 1.00 5.00
Total 68 | 5.52 2.62 0.50 12.00

ceturn Inventory é(l)llti(l)p%n?:[tso 20 | 4.00 0.85 3.00 6.00
Electronics 12 | 250 1.31 1.00 6.00
White goods 19 | 2.00 0.81 1.00 4.00
Engineering 17 1 2.05 1.43 0.00 4.00
Total 68 | 2.69 1.38 0.00 6.00

ceturn Processing ég:ﬁp%n’:::s" 20 | 4.00* 1.25 2.00 6.00
Electronics 12 | 2.00 1.02 .50 4.00
White goods 19 | 3.05 0.52 2.00 4.00
Engineering 17 | 0.50 0.30 0.00 1.00
Total 68 | 2.50 1.59 0.00 6.00

* Higher mean values for these metrics within manufacturing segment.
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