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Abstract: Service level is a scale to measure the performance of a 

system as well as it gives the percentage to which the goals can be 

achieved. This is used in supply chain management as well as in 

inventory management to measure the performance of inventory 

replenishment policies. Customer service level is an act of 

understanding and fulfilling the customer's needs by providing 

and delivering professional, helpful, high quality service and 

assistance before, during, and after the customer's requirements 

are met. It is meeting the needs and demands of any customer. In 

Cement industry the service level has a great role for improving 

the quality of services in whole supply chain process starting 

from the supplier to the end customers as per their expectations. 

Supply chain has competed operational role in inside the cement 

and conjointly in ore processing commodities firms since 2000. 

From the research the extent of advancement within the  

cement provide Chain Management (SCM) will facilitate 

Economic Development of India. Also supply Management has 

conjointly vie a vital role and contributed a great deal to the 

economy of our nation. A research was conducted to research 

 but provision and supply chains unit implemented at intervals 

 the cement factories in Republic of Asian country and what unit 

the long haul scopes for improvement at intervals the complete 

 methodology. The cement industries area unit enjoying an 

important role in within the economic and social development of 

the countries. The cement business is chosen as our space 

 of analysis as a result of our country Republic of India is second 

largest manufacturer of cements once China within the world. 

Keywords: Cement Industries, Service level, Improve, Supply 

Chain Management, Logistics Management 

I. INTRODUCTION 

upply chain management has been defined because the 

―design, planning, execution, control, and observation 

of supply chain activities with the target of constructing 

web price, building a competitive infrastructure, investment 

worldwide supply, synchronizing supply with demand and 

measuring performance globally. As defined by Heizer and 

Render ―Supply chain management is the integration of the 

activities that procure materials and services,  remodel  them 

into intermediate merchandise and final product and deliver 

them to the shoppers [1]. 

Our country India is the second largest manufacturer of 

cement in the world after China. Also concrete is that 

the second most consumed substance within the world 

after water [2]. This industry is a vital part of the economy 

which is providing employment to more than a million people 

directly or indirectly.  The Indian Cement Industry had 

attracted huge investors both from Indian as well as foreign 

investors. At present the cement production in India is 366 

Million Tonnes approximately. The cement consumption in 

India has increased because of construction of more and more 

infrastructure and the demand is expected to reach 550-600 

Million Tonnes Per Annum (MTPA) by 2025 [3]. 

India has a lot of potential for development in the 

infrastructure and construction sector and the cement sector is 

expected to largely benefit from it. Some of the recent 

government initiatives like development of 100 smart cities 

are expected to provide a major boost to the sector. A 

significant factors which aids the growth of this sector is the 

ready availability of raw materials for making cement such as 

limestone and coal. It includes infrastructure at 13%, 

commercial construction at 11% and industrial construction at 

9%.The housing sector is the biggest demand driver of 

cement, accounting for about 67% of the total consumption in 

India. 

According to Chopra and Meindl, the strategies were added 

which can be used for improvement in the supply chain and 

also used the analytical methodologies for supply chain 

analysis for improving the service level of customers in the 

Cement industry. This research will help the industry for 

improving their service level and also help in fulfilling and 

satisfying the needs and demand of the customers.  

II. DESCRIPTIVE STUDY: IMPROVING THE SERVICE 

LEVEL TO CUSTOMERS 

Service level is a scale to measure the performance of a 

system. Certain goals are defined and it gives the percentage 

to which those goals should be achieved. This is used in 

supply chain management and in inventory management to 

measure the performance of inventory replenishment policies. 

Customer service level is the act of taking care of the 

customer's needs by providing and delivering professional, 

helpful, high quality service and assistance before, during, and 

after the customer's requirements are met. It is meeting the 

needs and desires of any customer. In Cement industry the 

service level has a great role for improving the quality of the 

S 
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services in whole supply chain process starting from the 

supplier to the end customers as per their expectations. 

Inventory also plays an important role in the service level 

performance in any industry. Cycle inventory is the average 

amount of inventory used to satisfy demand between receipts 

of supplier shipments [4]. Safety inventory is the inventory 

held, in case demand exceeds expectation mainly it is held to 

counter uncertainty [4]. Too much of safety inventory also 

increases the inventory cost. It can be estimated by averaging 

over time the minimum inventory on hand in each 

replenishment cycle [4]. Delivery time is the total time taken 

to deliver the product to the customer from the day the order 

is placed to the seller. Lot size is the total tonnes of goods or 

services which is ordered by the customer to the seller. 

Response time is the total amount of time it takes to respond 

to a request for the service. 

Today this industry is one of those industries which have a 

great importance for growth and development the nation. So, 

it is very important to improve its service level and satisfy the 

customers or the end users. Supply chain management 

encompasses the planning and management of all activities 

involved in sourcing, procurement, conversion, and logistics 

management. It also includes the crucial components of 

coordination and collaboration with channel partners, which 

can be suppliers, intermediaries, third-party service providers, 

and customers. In essence, supply chain management 

integrates supply and demand management within and across 

companies. 

Supply chain has played an operational role within cement 

companies by giving opportunities for cost reduction and 

value creation. The purpose of this research was to improve 

the service level in the whole supply chain in the cement 

industry. 

III. RESEARCH METHODOLOGY 

Research methodology is a systematic analysis of methods 

which is applied in the field of study. Methodology adopted in 

the present study incorporates both exploratory as well as 

descriptive research design. There are two approaches to 

conduct a research: 

Qualitative approach: The researcher investigates the goal and 

study it on the basis of previous grounded theory. 

Quantitative Approach: The researcher investigates the goal 

and study it on the basis of experimental and computational 

methods.  

There are two types of samplings: (i) Random sampling (ii) 

Non-random sampling 

Random sampling is a technique in which all the items in the 

population have a probability of being selected from the 

sample. There are four types of random sampling: Simple 

random sampling, Systematic sampling, Stratified sampling 

and Cluster sampling. 

Non-random sampling is a technique in sampling personal 

knowledge and opinions are used to identify the items from 

the population that are to be included in the sample. It 

depends on someone’s expertise. 

A. Method of data collection:  

In this analysis, primary data and secondary was used. 

Primary data was gathered during the field visit in Delhi NCR 

area. After exhaustive market research secondary data was 

collected during the visit of the Grinding unit of J K Cement 

in Jharli, Haryana. 

The sampling technique which was used here is Simple 

random sampling. 

B. Survey method: 

The method used for the analysis was market survey which 

helped in securing detailed information from a sample of 

respondents. Market survey is the most widely used Market 

Research. It is the best method to understand the need and 

demand of the customers by interacting directly with them in 

the market. The method used for the analysis was market 

survey which helped in securing detailed information from a 

sample of respondents. The information received from the 

respondents is recorded on a form called questionnaire. This is 

the only method by which the preference regarding time, lot 

size and other details regarding the supply chain process can 

be understood. Market survey is the most widely used Market 

Research. It is the best method to understand the need and 

demand of the customers by interacting directly with them in 

the market. Here the researcher carries out opinion pools 

involving dealers, retailers, transporters, whole sellers and 

other experts in the office as well as in the plant. 

C. Sample size for the survey: 

The sample size for the study was 107 dealers and retailers of 

Delhi NCR. 

D. Statistical Method: 

In this research Chi-square test was used for analysis of data 

to test the model is a good fit or not. The analysis was done in 

MS-Excel 2013. 

IV. RESEARCH QUESTION 

The research work was mainly based on finding the brand 

which gives the best response time, timely delivery of the 

products to the end customers, the gaps where the company 

needs to improve their service in order to capture more market 

share and increase the sales in Delhi NCR.  

V. HYPOTHESIS 

The null hypothesis (Ho) and alternate hypothesis (H1) are 

defined here which has been tested in this research for 

analyzing the data which was collected during the survey. 

Null hypothesis is the assumption or hypothesis about a 

population parameter we wish to test and alternate hypothesis 
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is the conclusion we accept when the data fail to support the 

null hypothesis. 

 

A. Ho: Preferred lot size is not dependent on the 

delivery time of the vehicles  

H1: Preferred lot size is dependent on the delivery 

time of the vehicles 

. 

Table: I 

Delivery 

Time 

Preferred Lot Size 

<5 MT 10-15 MT 15-20 MT 20-30 MT Others Total 

<12 hrs 29 30 12 10 12 93 

12-24 hrs 2 2 0 1 1 6 

Total 31 32 12 11 13 99 

 

Table: I contains data of delivery time and preferred lot size 

which was collected during the market research. 

No. of rows = 2    No. of columns=5  

Degree of freedom= (r-1)*(c-1) = (2-1)*(5-1) = 4 

fe=(rt*ct)/n 

rt= row total ct= column total n= no. of observations      

fo = observed frequency   fe = expected frequency 

Table: II 

R C Fo Fe (fo-fe) (fo-fe)^2 (fo-fe)^2/fe 

1 1 29 29.121 -0.121 0.015 0.001 

1 2 30 30.061 -0.061 0.004 0.000 

1 3 12 11.273 0.727 0.529 0.047 

1 4 10 10.333 -0.333 0.111 0.011 

1 5 12 12.212 -0.212 0.045 0.004 

2 1 2 1.879 0.121 0.015 0.008 

2 2 2 1.939 0.061 0.004 0.002 

2 3 0 0.727 -0.727 0.529 0.727 

2 4 1 0.667 0.333 0.111 0.167 

2 5 1 0.788 0.212 0.045 0.057 

Total 
     

1.023 

 

The above Table: II contains observed frequency and 

expected frequency and then chi-square test was performed 

and the value is calculated and compared with the chi-square 

tabular value to support the decision. 

The Chi square value = 1.023 

The critical value from the table = 9.488 

Let us assume, significant error (α) = 0.05 

As a result we can conclude that the preferred lot size is 

dependent on the delivery time of the vehicles. So, if there can 

be made improvement in the delivery time of cement then 

definitely there will be improvement in the preferred lot size. 

This will be helpful for service improvement. So, we tend 

to reject the null hypothesis and settle for the alternate 

hypothesis. 

B. Ho: Sale of brands is not dependent on the delivery 

time. 

H1:Sale of brands is dependent on the delivery time

. 
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Table: I 

 

Brands 
 

Delivery time 

<12 12-24 total 

Ultratech 56 3 59 

Ambuja 36 1 37 

ACC 17 
 

17 

J K Laxmi 15 2 17 

Shree Cement 21 3 24 

Binani 12 
 

12 

J K Super 24 1 25 

Jaypee 4 
 

4 

Lafarge 3 
 

3 

Shree ultra 12 
 

12 

Shri Ram 6 
 

6 

Bangar 1 
 

1 

Total 207 10 217 

 

Table: I contain data of delivery time and brand which was 

collected during the market research. 

No. of rows = 11 No. of columns = 2  

Degree of freedom = (C-1)*(R-1) = (2-1)*(12-1) = 11

Table: II 

R C Fo Fe (fo-fe) (fo-fe)^2 (fo-fe)^2/fe 

1 1 56 56.28 -0.28 0.08 0.00 

1 2 3 2.68 0.32 0.10 0.04 

2 1 36 35.29 0.71 0.50 0.01 

2 2 1 1.71 -0.71 0.50 0.29 

3 1 17 16.22 0.78 0.61 0.04 

3 2 0 0.78 -0.78 0.61 0.78 

4 1 15 16.22 -1.22 1.48 0.09 

4 2 2 0.78 1.22 1.48 1.89 

5 1 21 22.89 -1.89 3.59 0.16 

5 2 3 1.11 1.89 3.59 3.24 

6 1 12 11.45 0.55 0.31 0.03 

6 2 0 0.55 -0.55 0.31 0.55 

7 1 24 23.85 0.15 0.02 0.00 

7 2 1 1.15 -0.15 0.02 0.02 

8 1 4 3.82 0.18 0.03 0.01 

8 2 0 0.18 -0.18 0.03 0.18 
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9 1 3 2.86 0.14 0.02 0.01 

9 2 0 0.14 -0.14 0.02 0.14 

10 1 12 11.45 0.55 0.31 0.03 

10 2 0 0.55 -0.55 0.31 0.55 

11 1 6 5.72 0.28 0.08 0.01 

11 2 0 0.28 -0.28 0.08 0.28 

12 1 1 0.95 0.05 0.00 0.00 

12 2 0 0.05 -0.05 0.00 0.05 

Total 
     

8.40 

 

The above Table: II contains observed frequency and 

expected frequency and then chi-square test was performed 

and the value is calculated and compared with the chi-square 

tabular value to support the decision. 

The chi square value = 8.40   

Significant error assumed (α = 0.05)  

The critical value from the table = 19.675 

As a result we can conclude that if there is improvement in the 

delivery time then the sale of brands will definitely improve 

and increase. Hence, we reject the null hypothesis and accept 

the alternate hypothesis.  

VI. REAL TIME CASE OF A CEMENT AGENCY 

As per one of the cement agency in Delhi NCR has a response 

time of 12-24 hrs. As a dealer or retailer, they do not book the 

product from the depot and they directly want it from the 

plant. But this dealer uses tractor for bringing the cement from 

the depot. But in this case also there is a delay because of the 

delay in the unloading and the documentation process in the 

depot.   

As a result the time is increased to 12-24 hrs. From the plant 

nearly truck of 28 tons goes to the retailer. Nearly, 80% of the 

product goes from plant directly to the retailer and only 20% 

goes to the depot company gives unloading of Rs 1.50 per 

bag. So, it is a loss if there is a depot because the 

dealer/retailer do not take product from depot for saving the 

cost. 

If a vehicle goes from plant at 10 am. It reaches the depot in 

Noida at 2 pm. The truck has to wait till its turn come for 

documentation purpose. The working hours of the depot are 9 

am to 5 pm. As a result, if its 5 pm and the truck has not been 

unloaded till that time then the truck has to wait till 9 am next 

morning. After the documentation is done in the morning the 

vehicle will be dispatched from the depot and then the same 

vehicle goes to the outlets then if the labor is available then it 

unloads or if labor is not available then it is unloaded and the 

vehicle have to wait till unloading. Then only the vehicle 

comes back.  As a result there is delay in time. But from the 

plant 24 hrs dispatch is being done.  

Reason: 

The main issue is that there is no system that the vehicle 

comes back to the plant within a fixed period of time. If we 

have a comparison with Ultra tech cement then we can see 

that if a vehicle which dispatches from the plant of Ultra Tech 

Cement then it has to report back to the plant within 24 hrs.  

In Ultra tech cement the plant do not sends its product to 

market directly which means the outlets cannot book the 

product directly from the plant itself, the product is always 

sent to its own depot from the plant and from depot it is 

distributed to the market place. 

VII. FINDINGS FROM THE STUDY 

Based on the market research and the plant visit it was found 

that: 

 The most demanded grade of cement in the Delhi 

NCR region which is PPC (94%) and this research 

work was done for PPC.  

 The most sold brand of cement in Delhi NCR is Ultra 

Tech Cement which captures 41% of the total 107 

outlets surveyed in this region. 

 Most of the outlets (more than 95%) are satisfied 

with the timings in which they receive the product. 

 The response time of the dealer to retailer, plant to 

dealer and also the response time which is 

communicated by the company is less than 12 hrs as 

per market research in more than 95% of the cases. 

 In the total sample size of 107 taken there was only 

one dealer who has a complaint about the delivery 

time.  

 The company also gives updates about the different 

grades and quality of cement periodically. The 

satisfaction level by the outlet owners is 97%. Only 

there were 3 outlets in Noida region that are not 

getting the updates. 

 The medium of response is phone for giving these 

updates as per 94% of the outlet owners. 
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 In the Delhi NCR the preferred lot size by most of 

the outlets is less than 5 MT (36%) and 10-15 MT 

(31%). 

 97% of the outlets have an expected delivery time of 

less than 12 hrs. 

 As per market research, the brand which has the best 

response time in the Delhi NCR is Ultra Tech 

cement. 

 Truck (28-30 tons) is used by more than 84% for the 

transportation of cement bags. 

 49% of the outlet owners are ready to pay less than 

10% as extra amount for smaller lot size. 

 The vehicle capacity available with the transporters 

range from 10 MT to 50 MT. 

 The vehicle capacity preferred by all the transporters 

is 20-30 tons 

 The transporters are opened to give their service for 

24 hrs 

 The response time of all the transporters is less than 

12 hrs.  

 RFID system will shortly be implemented in most of 

the cement plants which is not present. 

 No GPS based vehicle tracking system in most of the 

cement plants in this area. 

VIII. RECOMMENDATIONS: 

 From the market research it was found that the 

preferred lot size by most of the outlet owners is less 

than 5 MT and 10-15 MT. The company should plan 

in such a way that it can fulfill the interest of 

customers as well as the transporters. This means that 

a 28-30 tons vehicle should carry two different 

orders for 10-15 MT directly from the plant to the 

outlets. If it needs to deliver less than 5 MT order 

then it should send the cement lot in 9-10 tons 

vehicle for carrying two different orders, the same 

way. Cost analysis needs to be done before 

implementation. 

 If the smaller vehicles of 9-10 MT are increased then 

it will definitely decrease the delivery time because if 

a larger vehicle of higher capacity carries smaller lots 

it will have to go and distribute to each and every 

outlet in different places which will increase the 

delivery time particularly who will receive the last 

lot from the vehicle where as if the vehicle size is 

small as per the requirement of small lot size then the 

vehicle can directly go to the particular outlets which 

will decrease the delivery time. 

 The response time of the company needs to be 

improved. It plays an important role because 70% of 

the customers wants their query to be answered 

immediately. The response time improvement is a 

very important component which will help the 

company in improving the service level to the 

customers. 

 The proper use of smaller capacity(in tonnes) vehicle 

needs to be done by the company for sending smaller 

lots of cement. The plant has been made near Delhi 

NCR for the reason of fulfilling the demand in the 

nearby areas. So, the vehicle is directly send to the 

outlets from the plant. 

 From the market research it is seen that Ultra Tech 

cement has the highest demand in the Delhi NCR 

because it has the best response time also. 

 As there is further plan for installing the RFID 

system in many of the plantsin this region it will 

increase the efficiency in the supply chain process. 

 There should be GPS available so that the vehicles 

can be tracked once it is dispatched from the plant 

after loading process. This will also help in getting 

the information and maintaining the records. 

 If the above recommendations will be brought into 

practice by the company then there is a probability 

that there will be a lot of improvement in the service 

level in the whole cement industry. The companies 

will be able to fulfill their demand of their existing 

customers and also gain more numbers of customers. 

IX. CONCLUSION 

From the analysis done it can be concluded that the cement 

market can be segmented mainly on price and grade of cement 

that exists. The customers basically have very thin idea about 

the product and hence the role of the detailers, retailers and 

whole sellers become important. Also, most of the customers 

are driven either by past brand image. The delivery time, lot 

size and response time needs to be improved as per given 

recommendations. The number of canters and turbo needs to 

be increased for responding smaller lot sizes. 
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