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Simulation of Cement Manufacturing Process and Demand 
Forecasting of Cement Industry   

By Md. Irfan Uzzaman, Mohammad Shakilur Rahman, Md. Shafiul Alam 
 & Sadman Alam   

 Ahsanullah University of Science & Technology 

Abstract- Demand forecasts form the basis of all supply chain planning. This research is focused 
on the simulation of cement manufacturing process to find out the production loss of machines 
that will affect the production quantity, and analyzing different methods of forecasting to compare 
their errors so that appropriate forecasting method is identified to predict correct demand. 
Depending on the forecasting, the simulation process applied can aid to estimate amount of raw 
materials require producing particular amount of cement to fulfil the demand including the losses 
in various steps of manufacturing process. Moreover, seasonality of demand is considered 
where the same demand will repeat at a particular period. The longer horizon forecasts, using 
Holt-Winters method, are usually less precise than the shorter horizon forecast; that is, long 
horizon forecasts have larger standard deviations. This investigation on overall demand could 
facilitate the comparison between the futures forecasted demand and the overall customer 
demand. 
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Simulation of Cement Manufacturing Process 
and Demand Forecasting of Cement Industry 

     

Abstract- Demand forecasts form the basis of all supply chain 
planning. This research is focused on the simulation of cement 
manufacturing process to find out the production loss of 
machines that will affect the production quantity, and analyzing 
different methods of forecasting to compare their errors so that 
appropriate forecasting method is identified to predict correct 
demand. Depending on the forecasting, the simulation 
process applied can aid to estimate amount of raw materials 
require producing particular amount of cement to fulfil the 
demand including the losses in various steps of manufacturing 
process. Moreover, seasonality of demand is considered 
where the same demand will repeat at a particular period. The 
longer horizon forecasts, using Holt-Winters method, are 
usually less precise than the shorter horizon forecast; that is, 
long horizon forecasts have larger standard deviations. This 
investigation on overall demand could facilitate the 
comparison between the futures forecasted demand and the 
overall customer demand.  

 

I. Introduction 

imulation is the imitation of the operation of a real-
world process or system over time. The act of 
simulating something first requires that a model be 

developed; this model represents the key characteristics 
or behaviors/functions of the selected physical or 
abstract system or process. The model represents the 
system itself, whereas the simulation represents the 
operation of the system over time. Simulation is used in 
many contexts, such as simulation of technology for 
performance optimization, safety engineering, testing, 
training, education, and video games. Often, computer 
experiments are used to study simulation models. 
Simulation is also used with scientific modelling of 
natural systems or human systems to gain insight into 
their functioning. Simulation can be used to show the 
eventual real effects of alter-native conditions and 
courses of action. Simulation is also used when the real 
system cannot be engaged, because it may not be 
accessible, or it may be dangerous or unacceptable to 
engage, or it is being designed but not yet built, or it 
may simply not exist. Key issues in simulation include 
acquisition of valid source information about the relevant 
se-lection of key characteristics and behaviors, the use 
of  simplifying  approximations  and  assumptions  within  
 

    
  

 
 

the simulation, and fidelity and validity of the simulation 
outcomes. Process simulation is used for the design, 
development, analysis, and optimization of technical 
processes such as: chemical plants, chemical 
processes, environmental systems, power stations, 
complex manufacturing operations, biological 
processes, and similar technical functions [12]. Process 
simulation software describes processes in flow 
diagrams where unit operations are positioned and 
connected by product or edict streams. The software 
has to solve the mass and energy balance to find a 
stable operating point. The goal of a process simulation 
is to find optimal conditions for an examined process. 
This is essentially an optimization problem which has to 
be solved in an iterative process. Process simulation 
always use models which intro-duce approximations 
and assumptions but allow the description of a property 
over a wide range of temperatures and pressures which 
might not be covered by real data. Models also allow 
interpolation and extrapolation within certain limits and 
enable the search for conditions outside the range of 
known properties. The development of models for a 
better representation of real processes is the core of the 
further development of the simulation software. Model 
development is done on the chemical engineering side 
but also in control engineering and for the improvement 
of mathematical simulation techniques. Process 
simulation is there-fore one of the few fields where 
scientists from chemistry, physics, computer science, 
mathematics, and several engineering fields work 
together. 

Forecasting plays a crucial role in the 
development of plans for the future. It is essential for the 
organizations to know for what level of activities one is 
planning before investment in inputs. Forecasting is an 
estimate of future event achieved by systematically 
combining and casting forward in a predetermined way 
data about the past. To know the future demand of 
cement industry forecasting is an essential part. 

II. Literature Review 

In literature, different aspects of demand 
forecasting problems with unknown demand 
distributions and information updates have been 
studied. For seasonal demand forecasting, starting from 
the 1990s, a Quick Response (QR) policy was adopted 
by many researchers. This policy is intended to reduce 
manufacturers’ production time to respond to retailers 
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order in a quicker way so that forecast can be improved 
by collecting more information about the future demand. 
Hammond (1990) and Fisher et. al. (1994) [5] studied 
the QR policy with ski apparel (ski suits, ski pants, 
parkas, etc), and showed that forecast accuracy can be 
substantially improved by adopting QR policy. Fisher 
and Raman (1996) [6] developed a forecasting model 
based on the sale trend using the early stage market 
sales data to reduce the uncertainty of the future 
demand under QR ordering system. Iyer and Ber-gen 
(1997) [7] studied demand forecast by collecting the 
demand information of a preseason product to forecast 
the actual demand of a seasonal product using 
Bayesian approaches. They proposed that the demand 
process of the fashion apparel follows normal 
distribution and presented the improvement of demand 
forecast due to Bayesian information update in 
forecasting process. Agrawal and Smith (1996) [1] used 
negative binomial distribution (NBD) for the demand 
model and suggested that NBD model provides a better 
fit than the normal or Poisson distributed data. They 
developed a parameter estimation method for the 
demand model in which sales are truncated at a fixed 
point. Time series forecasting models are increasingly 
applied to forecast demand and short-life product 
demand. Under an auto-regressive moving average 
(ARMA) assumption, Kurawarwala and Matsuo (1998) 
[8] estimated the seasonal variation of PC products 

demand using demand history of pre-season products 
and validated the models by checking the forecast 
performance with respect to actual demand. Miller and 
Williams (2003) [11] incorporated seasonal factors in 
their model to improve forecasting accuracy while 
seasonal factors are estimated from multiplicative 
model. 

Hyndman (2004) extended Miller and Williams’ 
(2003) work by applying various relationships between 
trend and seasonality under seasonal autoregressive 
integrated moving average (ARIMA) procedure. In 
several articles, Liau and Lau (1997) [10], Eppen and 
Iyer (1997) [4], Choi et al. (2003, 2006) [3], inventory 
models were studied to determine the order quantity for 
a lead time and inventory cost of the seasonal demand. 
Liao and Shyu (1991) [9] first introduced the concept of 
crushing cost to variable lead time for a fixed or-der 
quantity, where crushing cost is the cost that increases if 
the procurement lead time is reduced. Ben-Daya and 
Raouf (1994) [2] extended Liao and Shyu’s (1991) work 
by treating both order quantity and lead time as the 
decision variables. 

III. Experimental Procedure 

Simulate the simplified cement manufacturing 
process adding different input for each of the following 
stage  

 
 
 
 
 
 
 

Fig. 1 : Simplified Cement Manufacturing Process 

Analyzed one year sales data of a cement 
company and found forecasted demand as well as error 
by following 5 methods of forecasting which is: 

• Regression Analysis  

• Exponential Smoothing  

• Moving Average  

• Holt Method  

• Holt-Winters’ Model 

IV. Results & Discussion 

a) Process Simulation 
Simplified process of manufacturing of cement, 

simulation process is done to find out the efficiency of 
overall process and final output of cement and the loss. 
For different loss of machine those parameters are 
calculated. Here the loss, output and efficiency is 
different for different batch production because for every 
batch machine variation of machine loss is not same. 

The below table shows the variation of output, loss and 
efficiency for the particular input of raw material. Here 
input raw material 50 tons are taken for every batch 
production.  
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Table 1 : Process Simulation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 : Graphical Representation of Process Simulation 

Cement manufacturing process is simulated 
through Matlab in this research. For simulation, Fig 1. 
Simplifies cement manufacturing process is followed.  At 
the initial stage, 50 ton/hr limestone is given into crusher 
machine as input and this input value is fixed for all 50 
batch. In respect to the input of limestone, final output of 
cement per batch/hr is calculated as well as the loss per 
batch. From the Table 1, at the first batch output of final 
cement 44.72 and respective loss is 5.27. In Table 1, 
cement output varies from 43 to 48 ton/hr. Before 
coming out cement as output, loss occurs in all 3 
machining stage. Some loss occurs due to attaching 
material with the machine surface, some amount of 
material are blown away and some amount of material 
came out as wastage 

b) Forecasting 
For the current amount of demands for 12 

months  that is316, 326, 373, 377, 315, 368, 318, 315, 
319,315,320,392 (all are in thousands) in this paper 
different forecasting is done to find out which method is 
most appropriate to use for forecasting future demand 
by comparing their errors as shown in below table. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Batch No. Output Loss Efficiency (%) Batch No. Output Loss Efficiency (%) 

1  44.72  5.28  89.4  11 47.59  2.41  95.2  

2  45.19  4.71  90.4  12 45.68  4.32  91.4  

3  45.2  4.80  90.4  13 44.74  5.26  89.5  

4  44.72  5.28  89.4  14 44.74  5.26  89.5  

5  43.81  6.19  87.6  15 45.68  4.32  91.4  

6  45.66  4.34  91.0  16 47.58  2.42  95.2  

7  43.81  6.19  87.6  17 45.19  4.81  90.4  

8  44.72  5.28  89.4  18 46.62  3.38  93.2  

9  44.28  5.72  88.6  19 46.62  3.38  93.2  

 10  46.61  3.39  93.2  20 47.10  2.90  90.4  
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Table 2 : Error Comparison

Less Mean Squared Error (MSE) value gives 
better forecast. Therefore, in the error comparison table, 
Regression Analysis gives lowest MSE (value of 64) 
among. Holt Method and Holt-Winters Method can be 
compared also as future years demand can be 
forecasted by this two. Analyzing error comparison 
table, Holt and Holt-Winters MSE are 1342 and 1048 
respectively. To conclude, Holt-Winters method is more 
appropriate than Holt method. 

V. Scope of Future Research 
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Case studies in multiple cement manufacturing 
companies on sales data's to make accurate forecast
Survey on several geographic areas for cement 
utilization based on random sampling. Application of 
hybrid Artificial Neural Network and Fuzzy Logic method 
in demand forecasting and process simulations [12]
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I. Introduction 

ndustrial growth is starts and begin  by the growth 
and development of metal Industries. Metal industry is 
a backbone of most other Manufacturing industries 

for  economic growth and development for the country. 
The Industrial Revolution created a demand for metal 
parts used in machinery. This led to the development of 
several machine tools for cutting metal parts. To built 
and the, installing, building and construction of new 
manufacturing   industry   (lather,   textile,   metal,   Agro  
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Abstract- Objective: The objective of this research is to 
investigate the, effect, system and  role of supply chain 
integration on basic manufacturing industries and Identify the 
main constraints /gap SCI on developing nation metal to 
develop further investigations.

The purpose of this paper is to know what extent 
supply chain integration affect firm performance and identify 
gap for pervious work.

Design/methodology/approach: To achieve the  objectives  a 
Systematic literature reviews  is carried out to the previous 
research work in the SCI research area, evaluate their role and  
contributions, identify  the main concept and summaries 
knowledge, thereby identifying their gap, implications and 
potential directions of further research. 

Results: Our study investigates, key factors of supply chain 
integration are Technology, information shearing and 
information technology, Collaboration, cooperation and 
integration, way and level of supply chain integration and belief 
affect  the overall capacity and performance of the supply 
chain integration. Also, effective and efficient resource 
utilization, information shearing, supply chain coordination and 
cooperation, highly bonded supply  chain integration, 
adopting appropriate technology, fully supply chain system
(Internal, customer & supplier), are improve quality, trust, 
market shear and the overall performance of the Supply chain 
Industries.

In addition to the above  supply chain integration 
involves, Innovation and technology transfer, Social and 
Environmental responsibility, Supply chain leadership
(Leader), on industrial safety and Occupational health, 
Environmental sustainable performance, political issue will into 
consideration and need further researches.

processing industry)  use metal product machinery and 
equipment. Metal industries considered as Key Enabling 
Technologies (KETs) provide the basis for industrial 
growth and innovation in a range of products across all 
industrial sectors and also drive the development of 
entirely new industries. The developed and developing 
nations, rapidly growing in deferent sectors like electric 
power generation, Agro processing industry, railway 
developments and booming housing and condominium 
constructions requires huge tons of steel production. 
additionally the expansion and newly emerging 
industries like motor vehicle assembly, spare parts 
supplier, agricultural equipment  and the expansion of 
requires huge amount of iron ore and other basic 
minerals. However, in the sector the rising costs of 
manufacturing, the shrinking metal resources of 
manufacturing bases, shortened product life cycles, the 
leveling of the playing field within manufacturing, and 
the globalization of market economies, with the growth 
of the world economy, the expenditure of steel has been 
growing dramatically Xiong & Hello (2008),Addis Ababa 
chamber of Commerce and Sectoral Association
(AACCSA), (2015). In today’s markets is led by 
advances in industrial technology, increased 
globalization of demand and supply sources, 
tremendous improvements in information availability, 
plentiful venture capital, and creative business designs 
(Mentzer, 2006). Presently with the developments of 
information and communication technology (ICT) and 
Era of globalization, supply chain  is now accepted as 
the normal way of doing business Johnso (2006), 
Devaraj.et.al (2007). However  Competition is no longer 
among firms, but among supply chains (Hult,2007).The 
enhancement of  competitive performance of  closely 
integrating the internal cross-functions within a company 
and effectively linking them with the external operations 
of suppliers and customers to be successful for  Supply 
chain  firms Silva et.al (2102), Otchere et.al (2013).
According to Boon-itt (2011), elaborates that effective 
and efficient supply chain management requires 
integrated business processes that go beyond 
purchasing and logistics activities. The previous 
research work on supply chain integrations shows the 
significance role for manufacturing industries to improve 
their efficiency and firm performance for highly 
integrated Supply chains for quality and Competitive 
advantage Fabbe-Costes.et.al (2008), Wang (2010), 
Alfalla-Luque.et.al (2013). Otchere.et.al(2013). Formerly, 

http://www.th-nuernberg.de/seitenbaum/fakultaeten/betriebswirtschaft/lehrende/professorinnen-und-professoren/prof-dr-ebinger/page.html�


Manufacturing industries (like Agro processing, lather 
and Textile industries)  in developing countries are trying 
to access the different markets segment of the world 
starting from their local market to the complex and 
dynamic international market trough limited supply chain 
Georgise, (2011). 

The  strategic supply chain integrating with 
suppliers to customer  implies to  improved operations 
and overall performances of the firms Kim (2009), 
Flynn.et.al(2009). Meanwhile, the basic metal industries 
of developing countries doesn’t get enough attention 
and are not studied well and seems to be isolated from 
global literature Georgise,(2014).Nevertheless, Sutton & 
Kellow (2010), Thoben & Georgise, (2012), Msimangira, 
(2014) also indicate that there are many global supply 
chain problems, from the overseas suppliers to the local  
companies of developing nation industries in the 
domestic market. These problems are related to the use 
of outdated technology in the domestic market, lack of 
trust, documentation problems, specification 
requirements  problems for products, procurement, 
product quantity, standardization, price set up, 
information systems, delivery lead time to compete in 
the global market. Even though developing country 
Basic metal industry have fragmental  implement supply 
chain systems, without integrated supply chain, the 
success and survival of industries are less. hence we 
are intended to implement supply chain integrations on 
this basic metal industries on developing countries. 
However, In this  paper to summarize the previous work 
about supply chain integration and identify the role of 
supply chain integration for developing nation Basic 
metal industries to contribute and develop the new way 
for integrating basic metal industries into supply chain 
as further investigation of the research .we are expect to 
show  the effect,  role of supply chain integration on 
Basic metal industry and what extant industries integrate 
into supply chain for comparative advantage. 

a) Objective 
The objective of this research is to investigate 

the, effect, system and  role of supply chain integration 
on basic manufacturing industries and Identify the main 
constraints /gap SCI on developing nation metal to 
develop further investigations.  

b) Why supply chain (SC)? 
The establishment of supply chain was begins 

1980s to improve the business efficiency and 
effectiveness for competitive manner from end user to 
suppliers. Supply Chain is a system of organizations, 
people, activities, information, and resources involved in 
moving a product or service from   supplier to customer 
Georgise (2011). Supply chain also describes as  to the 
flow of materials, information, payments, and  services 
from raw materials suppliers, through factories and 
warehouses, to the end customers. According to, 
Bhattacharya et al (2014) states that network of 

organizations involved, through upstream and 
downstream linkages, in the different processes and 
activities that produce value in the form of products and 
services to customer satisfactions trough supply chain. 
The performance of the supply chain is measured by 
how companies are able to match supply to demand 
whilst driving down costs and simultaneously improving 
customer satisfaction and it is a critical tool to improve 
the various aspects organizations/firms.  

Supply chain Scholars shows the importance of 
Supply Chain practice to firms’ their competitive 
strategies and  advantage as well as can improve 
organization performance Lambert and Cooper  (2000), 
Birhanu (2014), Pathak ( 2015)  Rao( 2015). This idea 
supports the other scholars like Beamon  (1998, 
Georgise  (2011). Flynn.et.al(2009)also elaborates the 
direct effect of internal integration  on business and 
operation performance, Customer  integration operation 
performance and the collaborative effect of Supplier and 
customer integration on operational performance of the 
manufacturers. This implies that supply chain integration 
affect the performance of the organizations(Supply 
chain Firms). Companies began to reengineer ,old 
technology using information technology to improve the 
competitiveness of the sector. This led to emerge 
Supply chain integration. A supply chain consists of all 
stages involved, either directly or indirectly, in fulfilling a 
customer request. A supply chain includes 
manufacturer, supplier, transporters, warehouses, 
retailer, third-party logistics provider, and customer  
Awad & Nassar  (2010). According to  Georgise (2011) 
study, one of the most significant paradigm shifts of 
modern business management is that individual 
businesses no longer compete as solely autonomous 
entities, but rather as supply chains. Getting the right 
product, at the right price, at the right time to the 
consumer is not only the key success factor competitive 
success but also the key to survival. in the same 
fashion, many researchers and practitioners have 
studied Ethiopian SC issues related to Agro processing, 
lather and Textile industries  Georgise & Thoben (2013), 
Pathak (2015). But the previous studies in metal industry 
sector mainly focused on, infrastructure and master 
planning, improving efficiency and Effectiveness of 
Individual industries. However, little attention has been 
paid by researchers to study SC issues in the metal 
industry sector. However  Ethiopian Basic Metal 
Industries (EBMI) have fragmental Supply chain 
systems. According to  Sutton and Kellow (2010) shows 
that, Ethiopian Flat steel product manufacturers import 
their input, cold-rolled sheet in coil (except for one firm 
which imports hot-rolled sheet, i.e. one step back). The 
long product manufacturers typically source their input 
from billets and scrap. Billets are imported from the 
international market through local agents and 
competitive bidding procedures. Scrap is mainly 
sourced from government organizations such as the 
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c) Why Supply chain integration (SCI)? 
It is a close alignment and coordination within a 

supply chain. Supply chain integration means the co-
operation between various functions in the supply chain. 
The degree to which an organization strategically 
collaborates with its partners and manages intra- and 
inter-organizational processes in order to achieve 
efficient and effective flows of products, services, 
information, money and decisions Halme(2010).An 
effective and efficient supply chain integration achieves 
the well defined  flows of products and services, 
information, money and decisions, to provide maximum 
value to the customer at low cost and high speed 
Flynn.et.al(2009).Integration can be characterized by 
cooperation, collaboration, information sharing, trust, 
partnerships, shared technology, and a fundamental 
shift away from managing individual functional 
processes, to managing integrated chains of processes  
Power (2005, Krishnapriya (2014). Supply chain member 
organizations integrate in to three dimensions customer, 
supplier and internal integration. This dimensions are 
considered as independent variables of supply chain 

integrations on manufacturing industries 
Flynn.et.al(2009), Otchere.et.al(2013). Furthermore, 
Study describes as, Successful coordination and 
integration of supply chains for all the activities 
associated with moving goods from the raw materials 
stage through to the end user for sustainable 
competitive advantage Lambert and Cooper 
(2000).World-class organizations now realize that non-
integrated manufacturing processes, non-integrated 
distribution processes and poor relationships with 
suppliers and customers are inadequate for their 
success. the success coordination, integration 
management of key business across the member of 
supply chain will determine the ultimate success of the 
single industry Vorst (2000). Researchers like  Alfalla-
Luqu et.al (20130  literature review  analyses shows  
how  supply chain integration affects the overall supply 
chain (SC) performance in terms of efficiency and 
responsiveness. In most modern systems, the wisdom 
is it’s better to do what you do best and own a very 
limited asset. Nearly everything is outsourced but the 
brand and distribution process integration with supply 
chain partners Ray (2013). However, in the developing 
Country manufacturing industry, supply integration still 
infant. According to Getahun (2012) Investigates that, 
lack of supply integration and customer integration 
within the garment industry, Have the potential to affect 
the quality and competitive advantage of the sector.  

Negussie (2014) supply chain Evaluation study 
shows that leather are suffering from the shortage of raw 
material (hides and skins) as well as its quality problem. 
Companies in developing countries need to integrate 
their operations, especially the sourcing processes into 
the global supply chain  Georgise (2014),Msimangira 
(2014) and some sectors are Fragmental and infant  
integration(like basic metal)  industries Xiong &  Helo 
(2008). Hence it is an important  issue, to implement  
supply chain strategy. while, supply chain integration 
focuses on two key issues--alignment and linkage--both 
inside an organization and across organizations. 
However, we intended to implement integrated supply 
chains systems for Basic Metal industries, order to bring 
the improvement within basic metal  industry, the 
problems associated with  resource, information, skill 
man power, market place will be address. although  
creating better integration and communication through 
the supply chain will implement. Integrating supply 
chain, helps between this integrated metal industries, 
Aligned  to accomplish  common vision, goals, purpose 
and objectives across organizations, functions and 
processes in the supply chain. they ensures that there is 
consistency in the direction and objectives as these 
plans and decisions are made Maqsood(2002, Malik 
Khalfan(2004). Scholars argue that, currently metal 
resource reduce time to time, this reduce the 
performance and capacity of metal industries, main 
while to overcame the problems, BMI should link trough 
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Ministry of Defense. Other sources include scrap 
collectors who gather from individual collectors (known 
as kuraleows). Formerly (Addis Ababa chamber of 
Commerce and Sectoral Association (AACCSA), 2015) 
indicate Metal and engineering industries is expected to 
raise the export earnings performance of the country in 
the near future. most production outputs from this 
subsector are primarily supplied to the domestic market, 
Despite its current export performance is inadequate, in 
the  subsector the existing ones are not adequate and 
effective supply chains. Scholars Georgise.et.al (2011) 
shows that the problems are occurs due to Lack of 
advices technology and problems well organize 
information system regarding creating a business 
network among producer and consumers in and outside 
the country. But Scholars  Melkas (2010), Aggarwal 
(2014),Amue (2014), Argue that,  Information technology 
allows a prerequisite for the effective control of today’s 
complex supply chains, so as to coordinate production 
with demand, slash inventory and cycle times, better 
manage logistics, improve customer satisfaction, and 
reduce overall costs. Dong (2009) describes, success of 
supply chain integration is largely conditioned by the 
extent of use of information technology and, enhance
quality supply chain between organizations. Through the 
supply chain by ordering and responding of their needs, 
manufacturing industries improve the quality and timing 
of information flow to enhanced business environments 
Devaraj. et. Al (2007), Alfalla-Luqu.et.al (2013). Even 
though, basic metal industries have inadequate supply 
chains, it lacks this benefit, Hence we are intended to 
study supply chain integration of developing nation 
Basic metal industry, so as to integrate in global supply 
chains.   



 

 

 

II. Design/Methodology/Approach 

To achieve the  objectives  a Systematic 
literature reviews  is carried out to the previous research 
work in the SCI research area, discuses, evaluate their 
role and  contributions ,identify  the main concept and 
summaries knowledge, thereby identifying their gap, 
implications and potential directions of further research.  
Selection of the Journals 

 
  

 

 
 

a)

 

Literature

 

review

 

In  this section go through 21 selected

 

articles 
which are related  to Supply chain and Supply chain 
integrations are presented in the table, then discus the 
main concepts of the article  and  identify the gap and 
future work is proposed.
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supply chain. Linkage provides Communication and 
sharing of information needed for planning and 
decision-making, and the interaction of people involved 
in planning and decision-making, Sharing problems and 
working together to find solutions Malik Khalfan (2004).
Linkage ensures that the information necessary for 
decision-making is available, and that different functions 
and entities in the supply chain are working with the 
same data as decisions are made. Hence we select as 
a Key, How, when and what Extent to  link and Align, 
this Basic metal industry trough Supply Chain as way of  
to improve the effectiveness and performance of an 
organization.

In order to achieve the objective, we  use online  
databases and library services such as Taylor & Francis 
(www.tandfonline.com),Emerald(www.emeraldinsight.co
m),ELSEVIER(www.elsevier.com),www.sciencedirect.co
m and other related international journals allied to our 
work. The selection of the data base and journals for the 
study is  follow and  guided by data base and  journal 
rankings and citation index, Date of Publication, Name 
of Author( affiliation), for Google scholar browse we also 
Title of Journal(Is this a scholarly or a popular journal). A 
search of articles published between 2000 and 2016 
identify with the words Supply chain: integration: Global 
Supply chain: Basic metal: Supply chain leadership and 
logistics in the title, keywords, we used. From total of 58 
articles 21 articles are selected  and use for the analysis. 
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and member organizations. weak and improper supply 
chain integration also major factor on supply chain 
integrations.

Study Supply Chain Integration to basic Metal Industryto b

Flynn.et.al (2009), Agus (2011, Lotfi.et.al (2013) 
argue, that Supply chain partners cooperation and 
collaboration improve manufacturing companies in 
terms of quality, performance and market shearing. 
Effective supply chain integration and collaborative 
activities between manufacturer, supplier and costumer 
which enables firms to work together and improve 
product quality. They believe that the integration is found 
as customer integration, supplier integration, and 

of integration, are the common problems indentified 
from the study. according to Moshkdanian & 
Molahosseini (2013) Information sharing between 
Manufacturer and its suppliers has a positive 
relationship with its logistics integration. integration of 
material flow needs to be information shearing and 
integration between supply chain companies for 
competitive performance. Furthermore market share 
and in particular business performance on 
manufacturing company  improved trough  investing   in 
new technology and adopting of innovative supply chain 
integrations Agus (2011). this result shows that instead 
of using outdate technology it is better to use new 
technology and systems to improve the overall 
performance of Supply chain integrations on integrated 

III. Discussion

Wide range of research work was conducted to 
related with supply chain  and supply chain integrations. 
We apply Systematic review  analysis to  summarized 
the concepts  in the table above and it  give lights on to 
different aspects of supply chain integrations of 
manufacturing industries. The analysis of the paper  are 
trussed and  researchers conducted about the level and 
dimension of supply chain integration, the extent of  firm 
integration, affect comparative advantages was truss. 
Other papers give direction for the effect of supply chain 
integration on product quality, firm performance, market 
shear, efficiency, capability and competitiveness of the 
company. furthermore they also show the effect of 
information shearing, resource, knowledge, culture on 
supply chain integrations. Therefore from the analysis 
we find the following points.

a) The key factors  influence on supply chain 
integration

There are numerous factor influence the 
implementation of supply chain integration, this factor 
have appositive or negative impact on firm performance, 
market shearing and competitiveness. Vaar & Donk 
(2008),Otchere.et.al(2013),  Msimangira & Tesha (2014)
Technology, skill, information shearing, collaboration, 
decision making, Trust, the extent of integration or level 



 
 
 
 
 
 
 
 

 
 
 
 
 
 

  

 

 
 

 

 

 
 

 

 

 
 

b)

 

The Role of Information on Supply Chain Integration
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d) The effect of supply chain integration on 
performance

The performance of manufacturing industry 
highly interrelated with the way and the extent of supply 
chain integrated. This Supply chain integration is 
considered  as a  critical effect in improving firm 
performance. Ozdemir and Aslan (2011) found that the 
supply chain integration affects the companies 
competitive capabilities and performance of firms. He 
elaborates,  supply chain integration and subtitles of the 
competitive capabilities (cost leadership, customer 
service, flexibility and product indicators), affect market  
and financial performance of supply chains. study on  
Agan (2011) show that, Supply chain integration likely 
improve performance by eliminating inefficiencies and 
inconsistencies, streamlining processes, providing 
customers what they want, when they want it, reducing 
excess inventories, and proactively managing demand. 
However valuable integration of suppliers into supply 
chain will be a key factor for some manufacturers in 
achieving competitive advantage and performance. 

Manufacturing companies. These shows implies that 
developing an integrated supply chain system ultimately  
improve the performance of manufacturing industries.

Most of the research is concerned on supply 
chain performance, supply chain cooperation  and 
information shearing, type of integration(internal, 
external), the effect of supply chain integration on firm 

Study Supply Chain Integration to basic Metal Industry

internal integration. The study indicated that internal 
integration has effects on supplier integration as well as 
customer integration. we argue that   the interaction, 
collaboration and level of supply chain integration 
affects the companies competitive capabilities and their 
performance. However, Adopting proper information 
shearing, Manufacturing industries should implement 
highly integrated supply systems in three levels that is,
customer, supplier and internal integrations so as to 
improve product conformance, manufacturing capacity,
product quality, market shearing and their performances 
as well.

c) The effect of supply chain integration on Quality
Supply chain integration and quality are   the 

two success factor of an organizations. An integrated 
supply chain improve quality and customer satisfaction. 
From the previous study we observed that
Lotfi.et.al(2013), the higher integration of internal and 
external supply chain have impacts on design quality 
and conformance quality. these quality affects the 
overall  performance of the organizations. They also 
Argue, collaborative activities between manufacturer, 
supplier and costumer which enables firms to work 
together and improve product quality. The interaction 
effect of collaboration/decision support information 
technology to enhance the effectiveness of supply and 
prevent quality problems Boon-itt(2011).This implies that 
within integrated information shearing and collaboration, 
integrated supply chain have critical role for enhancing 
quality and comparative advantages. other study 
provides that, highly collaborative practices with 
suppliers and customers are likely to have an excellence 
performance in product quality and innovation due to 
the improvement of information visibility in supply chain 
Baharanchi (2011). Hence high supply chain integration 
results, excellence performance in product quality. 

In this study we find out the role of  information  
shearing and information technology for the 
collaboration, communication and coordination of 
Supply chain industry, enhance the effectiveness of 
supply and customer integration. Boon-itt (2011),
Moshkdanian & Molahosseini (2013) bring to light that, 
information sharing and information technology are a 
key argument in success integration of automotive 
industries to improve their performance. Researchers 
also argue that, information technology  infrastructure is 
significantly impacting  supply chain integration  as well 
as firm performance directly Agan (2011). According to 
Alfalla-Luqu.et.al (2013) Supply chain integration was 
analyze in terms of as multi-dimensional framework on 
information integration, Coordination resource sharing 
and organizational relationship linkage from both the 
inter- and intra-organizational perspectives.

From the  analysis and finding, we summarize, 
most of the selected articles  are discussed about how 
variables, key factors of supply chain integration  like 
Technology, information shearing and information 
technology, Collaboration, cooperation and integration, 
way and level of supply chain integration and belief 
affect  the overall capacity and performance of the 
supply chain integration. On the other hand, effective 
and efficient resource utilization, information shearing, 
supply chain coordination and cooperation, highly 
bonded supply  chain integration, adopting appropriate 
technology, fully supply chain system(Internal, customer 
& supplier), are improve quality, trust, market shear and 
the overall performance of the Supply chain Industries 
Zolait et al(2010), Agan (2011), Baharanchi (2011),
Deshpande ( 2012), Jozi & Moradi(2014).

These also supported by Vickery.et.al (2003), Agus
(2011), Moshkdanian & Molahosseini (2013)  findings of  
Product conformance, product reliability and product 
durability had high correlations with all SCM dimensions 
especially with ‘lean production’, and ‘new technology 
and innovation. The analysis also supported Vaart& 
Donk(2007), Krishnapriya &  Baral (2014). The result 
shows, ultimately overall business performance 
improved  trough  manufacturing company  investment 
in new technology and innovation in supply chain 
integration and adoption of lean production Systems in 



  

  

 

 

 
 

 

 

 

 
 

 
 

 

 

   
  

performance and quality Xiong & Helo (2008),

 

Otchere.et.al(2013, Msimangira

 

&

 

Tesha(2014). In Basic 
metal industry Supply chain integration found and it  
should be  a complex and compressive issue between 
the supply chain organizations. These implies that 
supply chain integration involves, Innovation and 
technology transfer, Social and Environmental

 

responsibility, Supply chain leadership (Leader),

 

on 
industrial safety and Occupational health, Environmental 
sustainable performance, political issue will into 
consideration and need further researches.

 

Few 
researches Flynn.

 

et.

 

Al

 

(2009)  also conducted to 
effects of supply chain integration on performance and 
quality seen from manufacturers point of view but 
missing for supply chain integration effect on firm 
performance from customer and supplier concepts. 
Because supply chain integration is interaction and 
effect of multi-dimensional joints(Manufacturer, Supplier, 
Customer) systems and hence justify the exact 
performance,  needs for  further investigations. 

 

IV.

 

Conclusion

 

In this study,

 

supply chain integration of basic 
metal industry is addressed. During of globalization and 
advancement of information technology basic  metal 
industries work together, to improve their performance 
and competitiveness on global markets. Meanwhile, in 
this work the key factors of supply chain integration and 
the effects of supply chain integration

 

on basic metal 
industries are clearly discussed. In main time further 
research areas also proposed.

 

The limitation of this work 
is, most information's gather from secondary data not 
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considered primary data (questioners are not distributed 
to the industries.
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Abstract- As food manufacturing sector is an emerging sector in Bangladesh, quality 
improvement can play an indispensable role in improving productivity and economic 
development for our country as well. The fast changing economic conditions such as global 
competition, declining profit margin, customer for high quality product and reduced lead-time 
etc. The demand for higher quality product is increasing and to survive in the competitive market 
food manufacturers need to improve their operations through producing the product right first 
time. This paper illustrates a very detailed investigation on rework reduction as well as quality 
improvement of a food factory by applying Pareto Analysis and Cause-Effect Diagram. The aim 
of this study is to minimize rework generation that will improve productivity and profitability. One 
month data has been collected from the management, then Pareto Analysis and Cause-Effect 
Diagram are performed on them. The application of this paper improves the process 
performance of the critical operational process, leading to better utilization of resources, 
decreases variations and maintains consistent quality of the process output. The outcome of this 
observation demonstrates that a manufacturing industry can gain higher productivity and 
profitability. It also minimizes cost and reduces the production time.
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Minimization of Rework in Food Industry by 
Applying Pareto Chart and Cause Effect 

Diagram 
 

   

Abstract- As food manufacturing sector is an emerging sector 
in Bangladesh, quality improvement can play an indispensable 
role in improving productivity and economic development for 
our country as well. The fast changing economic conditions 
such as global competition, declining profit margin, customer 
for high quality product and reduced lead-time etc. The 
demand for higher quality product is increasing and to survive 
in the competitive market food manufacturers need to improve 
their operations through producing the product right first time. 
This paper illustrates a very detailed investigation on rework 
reduction as well as quality improvement of a food factory by 
applying Pareto Analysis and Cause-Effect Diagram. The aim 
of this study is to minimize rework generation that will improve 
productivity and profitability. One month data has been 
collected from the management, then Pareto Analysis and 
Cause-Effect Diagram are performed on them. The application 
of this paper improves the process performance of the critical 
operational process, leading to better utilization of resources, 
decreases variations and maintains consistent quality of the 
process output. The outcome of this observation 
demonstrates that a manufacturing industry can gain higher 
productivity and profitability. It also minimizes cost and 
reduces the production time. 

 
 

I. Introduction 

he food industry has played an immense role in 
the development of industrial sector of 
Bangladesh. Although it started lately, it soon 

established its reputation in the competitive Bangladeshi 
market. In many food manufacturing processes, some 
of the products can be defective due to an unstable 
production environment, non-perfect technology or 
human mistakes. Instead of being disposed of, 
defective items are more and more put into recovery 
processes in order to reassemble material and value 
added. These  reuse activities  are  also  supported by a 
growing environmental consciousness. Recovery 
actions belong to the broad field of Reverse Logistics 
which deals with all kinds of reuse processes in supply 
chains. As a major activity in this context we face rework 
which aims at recovering defective products in such a 
way that they definitely meet  the quality level  of  a good  

Author

 

α

 

σ:
 
Dept. of Industrial and Production Engineering, Rajshahi 

University of Engineering and Technology, Bangladesh. 
 

 

item. Integrating rework and manufacturing processes 
successfully leads to challenging planning and control 
problems, especially if both processes are using the 
quite same equipment. Rework is the unnecessary effort 
of re-doing a process or an activity that was incorrectly 
implemented or produced at the first time. It is an 
endemic feature of food manufacturing and is a 
fundamental factor that contributes to time, effort and 
cost overruns in manufacturing processes. 

Rework occurrences adversely impact the 
performance aspects of food manufacturing process 
e.g. with respect to costs, time, quality as well. The 
impacts of rework on food manufacturing management 
control include (a) additional time to rework, (b) 
additional costs for covering rework  occurrences, (c) 
additional materials for rework an subsequent wastage 
handling, (d) additional labor for rework and related 
extensions of supervision manpower. 

Although changes may be considered as 
inseparable in some perspectives, uncontrolled 
occurrences of rework and wastages should be 
effectively controlled to improve various targeted 
objectives of food manufacturing process e.g. with 
respect to timeliness, costs targets and product quality 
as well. The study has been conducted in food industry 
that chiefly aims at (a) identifying significant rework 
items and their root causes in the manufacturing 
process and (b) developing structured frameworks for 
effective rework control and management. 

Minimization of reworks is a must in quality and 
productivity improvement. Reworks are the 
nonproductive activities focusing on any activity that 
customer are not willing for. Nonproductive activities 
describe that the customer does not consider as adding 
value to his product. By reacting quicker in minimization 
of reworks to make a product as per customer demand 
with expected quality, the company can invest less 
money and more costs savings. Therefore, the study 
has been carried out in food manufacturing industry 
named Nestle Bangladesh Limited. In the organization, 
we worked in a particular section (i.e. manufacturing 
section) for a particular product (i.e. noodles) to identify 
reworks so as to eliminate them for saving time, cost 
and improved product quality. A general overview over 
the development is given in this paper that suggests 
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how to handle these issues and bring down the rework 
to minimum conclusively. 

II. Methodology 

In this study, we have maintain some basic 
steps. We apply some fundamental Quality Control (QC) 
tool for our analysis purpose. The method we followed is 

described by some steps in below: 

a) Industry & Factory Selection 

Industry and Factory selection is most important 
with respect to our study. As we planned to minimize the 

rework generation in a Food industry, we have gather 

information and communicate with some of the 

declining industry in the market for helping them to 

develop its production. 

b) Conducting Case study 

In this step, we have studied the whole process 
of production and review of the existing quality system. 

We also go through some research work related with our 
field. 

c) Accumulation of Information 

Collecting the relevant information we used the 
Check sheet for everyday rework generating at different 
place. This data collection process lasts for 12days. 

d) Problem Identification 

We analysis the raw data and we interpret this 
data in the Pareto Chart and identify the vital few and 

most critical zone of rework generation. 

e) Analysis & Calculation 

After processing the Pareto chart we have 
analysis the most critical Zone with Cause-effect 
diagram and find the actual problem that lies behind the 
loss of productivity. A cost calculation of the total rework 
is also calculated for getting the total monitory loss in 

every month. 

III. REWORK 

Broken cakes, chips generated from cakes are 
usually called Rework. Certainly, the dry rework is a safe 

product and can be consumed, but the QA release is 

required for it. But the concern is, it is not at the desired 

shape. So, it needs further processing with new batch. 

Chips are generated at different transformation zone, 
from one conveyor to another conveyor at wrapping 
section. If any problem occurs at wrapping machine, 
cakes are temporarily stored at different buffering boxes 
from slat conveyor. While buffering, cakes may get 
broken and chips are also generated as well. Thus 
rework generates. But, generation of rework is undesired 
and the general practice is to minimize the rework 
generation as less as possible. 

  

Steam Rework:

 

Rework collected from Roller section to

 

Pre-Dryer section is called steamed Rework. Shelf life

 

of

 

this Rework is 2:30 hours. It must be mixed with

 

dough 
mixture within that time after having prescribed

 

treatment.

 

Dry Rework:

 

Rework collected at wrapping section is

 

called Dry Rework. Expired time of this Rework is 90

 

days. It needs Soaking operation for oil removal

 

and 
then gets mixed with dough mixture.
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IV. Process Flow in Noodle Line 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 :

 

Process flow Diagram of Noodle Line
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V.
 Experimental Data

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

W
e
e
k

  
D

a
y

B
u

ff
e
ri
n

g
 B

o
x

C
h

a
n

n
e
liz

e
r 

F
e
e
d

 C
o

n
ve

yo
r

S
a

c
h

e
t 

D
is

p
e
n

se
r

M
e
ta

l D
e
te

c
to

r

A
u

to
 F

e
e

d
e
r

P
u

ll 
C

o
n

ve
yo

r

S
la

t 
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T
o

ta
l

1

1 270 8 4 3.5 2.5 9 1.5 .5 .5 299.5

2 265 6 5 2 2 8 2 .5 1 291.5

3 280 5 3 4 1.5 7.5 2 1 .5 304.5

4 285.5 10 4.5 5.5 1 9.5 2 .5 .5 319

5 265.5 6.5 3 4.5 2 7.5 1.5 .5 1 292

6 277 7 2.5 3 2.5 7 2 .5 .5 302

2

1 265 6 3 2 2 5 1.5 .5 .5 285.5

2 285 5.5 2 2.5 1 4.5 1.5 .5 1 303.5

3 277 4 5 3.5 2 6 2 1 1 301.5

4 282 3.5 4.5 3 2.5 4.5 1.5 1 1 303.5

5 284 3 4 2.5 3 7 1.5 .5 .5 306

6 268 3 5 4.5 2.5 4 2.5 .5 .5 290

Total 3304 67.5 45.5 40.5 24.5 79.5 21.5 7.5 8.5 3678.5

3

1 52 3.5 4 2 3 3 2 .5 .5 29.5

2 61 5 3 1.5 1.5 2.5 1 .5 1 38

3 53 4 3 2 2 3.5 1.5 1 1 29

4 50 5 6 2 1.5 2 .5 .5 .5 38

5 46 5.5 4 3 2.5 3 1 2 1 45.5

6 49 6 5 4 2 2 1.5 1 1 42.2

4

1 54 3 6 2.5 1.5 2.5 2.5 1 1 39.5

2 51 3.5 4 3.5 2 1.5 1 1 1 40

3 60 3.5 3 4.5 1.5 2.5 2 .5 .5 40

4 65 3.5 2.5 3.5 1 2 1.5 1 .5 35.5

5 46 4 2.5 3 2.5 3 1 2 .5 39.5

6 54 4 3 3.5 2 2 2 .5 .5 41

Total 641 50.5 46 35 23 29.5 17.5 11.5 9 417
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Chart

 

1:

 

Pareto chart of Rework generation before implementation

 
 

Chart

 

2

 

:

 

Daily rework generation at Buffering Box
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Chart

 

3

 

:

 

Pareto chart of Rework generation after implementation

 

VI.

 

Cause-effect Diagram

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Cause effect diagram for Buffering Box 
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Diagram 1 :



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Diagram

 

2 :

 

Cause effect diagram for Auto Feeder

 

VII.

 

Cost Analysis

 

         Table 1 :

 

Cake Falling on Side Wall

 

                              Table

 

2

 

:

 

Cake Falling on Bottom Portion Buffering Box

Storage capacity of one Buffering box = 1120 pcs

 

of cakes

 

General cut speed = 55 pcs/min

 

Total no. of cakes cut per minute = Cut Speed

 

×No. of 
lanes =55×9= 495 pcs/min

 

No. of cakes passes through every Slat Conveyor

 

per 

minute=

  
 
 

Time needed to fill the

 

buffering with cakes

 
 

=

 
 
 
 

=

 
 

Rework contribution from one buffering box = 6 Kg

 

(measured manually)

 
 

Per minute Rework generation from one Slat

 
 

Conveyor =

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

Channelizer

Motivation

Temperature Accuracy Appropriateness

Environment       Measure

         Man      Machine

  Material

      Method

Auto 

Feeder

𝑁𝑜.𝑜𝑓 𝑐𝑎𝑘𝑒𝑠

𝑁𝑜.𝑜𝑓 𝑠𝑙𝑎𝑡 𝐶𝑜𝑛𝑣𝑒𝑦𝑜𝑟 

=
495

3
=165pcs 

𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑜𝑛𝑒 𝑏𝑢𝑓𝑓𝑒𝑟𝑖𝑛𝑔 𝑏𝑜𝑥 (𝑝𝑐𝑠)

𝑁𝑜.𝑜𝑓 𝑐𝑎𝑘𝑒𝑠 𝑎𝑡 𝑠𝑙𝑎𝑡 𝑐𝑜𝑛𝑣𝑒𝑦𝑜𝑟

1120

165
=≅6.8 min

6.8

6
=.88Kg/min
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In case of 100 Kg Rework generation from one buffering box,
Idle time of wrapping machine =

𝑇𝑜𝑡𝑎𝑙 𝑟𝑒𝑤𝑜𝑟𝑘 𝑔𝑒𝑛𝑒𝑎𝑟𝑡𝑖𝑜𝑛 𝑎𝑡 𝑏𝑢𝑓𝑓𝑒𝑟𝑖𝑛𝑔 𝑏𝑜𝑥 

𝑃𝑒𝑟 𝑚𝑖𝑛𝑢𝑡𝑒 𝑟𝑒𝑤𝑜𝑟𝑘 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑡ℎ𝑟𝑒𝑒 𝑠𝑙𝑎𝑡 𝑐𝑜𝑛𝑣𝑒𝑡𝑜𝑟 

                                              

= 
100

0.88
=113 min

Minimization of Rework in Food Industry by Applying Pareto Chart and Cause Effect Diagram



 
 
 
 
 
 
 
 
 

VIII.

 

Discussion

 

We found 3304kg rework generated in every 
month by

 

buffering box. That`s why we add some 
features in it to

 

control and minimize the huge loss of 

raw material. Our

 

proposed buffering box minimize 
about 80% of its local

 

rework produced in the buffering 
box. After applying our

 

proposed recommendation 
almost BDT 543144 saved

 

per month.

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 :

 

Existing    Figure 2 : Proposed

 
 

IX.

 

Conclusion

 
 
 

 
 
  

 
 

 
 

conducted a complete

 

cause-effect analysis to find out 
the principal cause of the  problem. About 89% rework 
generated in Buffering Box

 

area and the second most in 
Auto feeder. We finally gave

 

some suggestions and a 
little bit change of design in the

 

buffing box. After 
implementing this steps we further took

 

the data and 
found about 80% of rework can be

 

minimized in the 
buffering box area.

 

Cost before applying our proposed process
 

Material Amount No. of 
line 

Total Amount *Loss Loss in BDT 

3304 kg 3 9912Kg 0.3×9912=2973.6Kg(estimate 
direct loss 30% of total rework 
)

654192

Labor 113 min 3 339 min 339min (100% loss of labor )
339×33.04=11200.56min

19444

                                                                                                                 Total Daily loss 673636

Material Amount No. of 
line 

Total Amount *Loss Loss in BDT 

641kg 3 1923kg 576Kg 126720

Labor 113min 3 339min 339*6.41=2173 min 3772

                                                                                                                      Total Daily loss 130492

© 2016    Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of

R
es
ea

rc
he

s 
in
 E

ng
in
ee

ri
ng

  
   

  
(

)
V
ol
um

e 
 X

V
I 
 I
ss
ue

  
II
  

V
er
si
on

 I
  

  
  
 

  

26

Y
e
a
r

20
16

G

References  Références Referencias

1. Md. Mazedul Islam, Adnan Maroof Khan and Md.
Mashiur Rahman Khan, (2013) Minimization of 

Minimization of Rework in Food Industry by Applying Pareto Chart and Cause Effect Diagram

Bangladesh, an emerging food manufacturing 
country faces a huge trouble with its conventional food
processing method. The country now experienced a 
lack of quality control hence most of the factory are 
semi- automated or partially automated, that’s why a 
huge portion of rework is generating every day. Rework
minimization is very necessary for increasing
productivity. Our primary objective was to find out the 
main rework generating area and then find out its 
solution. We have performed Pareto-chart analysis to 
measure the higher concentration area. After all, we 



 

 

  

Reworks

 

in Quality and Productivity Improvement in 
the Apparel

 

Industry, International Journal of 
Engineering and Applied

 

Sciences, Vol. 1, No. 4, 
pp. 147-164.

 

2.

 

Mohiuddin Ahmed and Nafis Ahmad, (2011) An

 

Application of Pareto Analysis and Cause-and-Effect

 

Diagram (CED) for Minimizing Rejection of Raw 
Materials

 

in Lamp Production Process, 
Management Science and

 

Engineering, Vol. 5, No. 
3, pp.87-95.

 

3.

 

Mahto. D., & Kumar. A. (2008), Application of Root

 

Cause Analysis in Improvement of Product Quality

 

and Productivity, Journal of Industrial Engineering 
and

 

Management, 01 (02),

 

pp.16-53.

 

4.

 

Mahajan M. (2002), Statistical Quality Control,

 

Dhanpat Rai and Co. (P) LTD. 186-206.

 
 

5.

 

Ahmed, Acharjee,

 

Rahim,(2013) “An Application of

 

Pareto Analysis and Cause-Effect Diagram for 
Minimizing

 

Defect Percentage in Sewing Section of 
a Garment

 

Factory in Bangladesh”, International 
Journal of Modern

 

Engineering Research (IJMER), 
Vol. 3, Issue. 6, pp.3700-

 

3715.

 

6.

 

Inderfurth K., Kovalyov M.Y., Daniel C.T., Werner F.,

 

“Cost Minimizing Scheduling of Work and Rework

 

Processes on a Single Facility under Deterioration of

 

Reworkables”, International Journal of Production

 

Economics 105(2), 345-356 Feb,2007.

 

7.

 

Dean J.W. and Bowen D.E., Management Theory

 

and Total Quality: Improving Research and Practice 
and

 

Theory Development, The Academy of 
Management

 

Review 19(3) pp.392-418, 1994.

 

8.

 

Ahsan Akhtar Hasin, First Edition, (2007) Quality

 

Control and Management, Bangladesh Business

 

Solutions.

 

           

G
l o
ba

l 
Jo

ur
na

l 
of

R
es
ea

rc
he

s 
in
 E

ng
in
ee

ri
ng

  
   

  
(

)
V
ol
um

e 
 X

V
I 
 I
ss
ue

  
II
  

V
er
si
on

 I
  

  
  
 

  

27

Y
e
a
r

20
16

G

© 2016    Global Journals Inc.  (US)

Minimization of Rework in Food Industry by Applying Pareto Chart and Cause Effect Diagram



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Minimization of Rework in Food Industry by Applying Pareto Chart and Cause Effect Diagram

© 2016    Global Journals Inc.  (US)

G
lo
ba

l 
Jo

ur
na

l 
of

R
es
ea

rc
he

s 
in
 E

ng
in
ee

ri
ng

  
   

  
(

)
V
ol
um

e 
 X

V
I 
 I
ss
ue

  
II
  

V
er
si
on

 I
  

  
  
 

  

28

Y
e
a
r

20
16

G

This page is intentionally left blank 



  

 
  

 

 
 

      
 

 
    

 
Study on Supply Chain Management of Industries in FMCG 
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Abstract- Now a days, supply chain management plays an important role in business industry. 
Supply chain management involves optimizing industrial operations to increase both speed and 
efficiency. Both speed and efficiency are vital to increase service quality and ensure product 
delivery at earliest time. Efficiency also increase the power of industry to handle their partners in a 
structured manner. The FMCG Industry is on a high growth in our country. Proper supply chain 
management practice is important for FMCG industries of our country because customers will 
choose the company that meets their needs fastest. It is also important to get competitive 
advantages in global market. Industries of our country increasingly find that they must rely on 
effective supply chains, or networks, to compete in the global .Industries are now realizing that 
customer driven supply chain configuration  helps them to participate in achieving growth.  

Keywords:  KPI, SWOT, lean concept.   
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Study on Supply Chain Management of 
Industries in FMCG Sector in Bangladesh

Abstract- Now a days, supply chain management plays an 
important role in business industry. Supply chain management 
involves optimizing industrial operations to increase both 
speed and efficiency. Both speed and efficiency are vital to 
increase service quality and ensure product delivery at earliest 
time. Efficiency also increase the power of industry to handle 
their partners in a structured manner. The FMCG Industry is on 
a high growth in our country. Proper supply chain 
management practice is important for FMCG industries of our 
country because customers will choose the company that 
meets their needs fastest. It is also important to get 
competitive advantages in global market. Industries of our 
country increasingly find that they must rely on effective supply 
chains, or networks, to compete in the global .Industries are 
now realizing that customer driven supply chain configuration  
helps them to participate in achieving growth. This requires 
appropriate thinking on the ways in which an industry would 
structure itself in terms of its key supply chain tools. Supply 
chain management is also important for industrial success. 
Industries with geographically more extensive supply chains 
connecting diverse trading groups tend to become more 
effective, innovative, and productive and customer focused.
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I. Introduction

ast Moving Consumer Goods (FMCG) goods are 
commonly named as consumer packaged goods. 
Items in this category include all consumables 

(other than groceries/pulses) people buy at regular
periods. The most common in the list are toilet soaps, 
detergents, shampoos, toothpaste, shaving products, 
shoe polish, packaged foodstuff, and household 
accessories and extends to certain electronic goods. 
These items are meant for daily of frequent consumption 
and have a high return.

F

The FMCG Industry is on a high growth curve 
with the overall demand expected to multiply over the 
next decade. This high growth is most likely to be 
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accompanied by significant structural shifts such as 
changing customer preferences, emergence of modern 
retail dimensions, growing rural spend tendency.

II. Supply Chain Management

Supply chain management, then, is the active 
management of supply chain activities to maximize 
customer value and achieve a sustainable competitive
advantage. It represents a conscious effort by the 
supply chain firms to develop and run supply chains in 
the most effective & efficient ways possible. Supply 
chain activities cover everything from product 
development, sourcing, production, and logistics, as 
well as the information systems needed to coordinate 
these activities. A customer-focused definition is given 
by Hines (2004:p76): "Supply chain strategies require a 
total systems view of the links in the chain that work 
together efficiently to create customer satisfaction at the 
end point of delivery to the consumer. As a 
consequence, costs must be lowered throughout the 
chain by driving out unnecessary expenses, 
movements, and handling. The main focus is turned to 
efficiency and added value, or the end-user's perception 
of value. Efficiency must be increased, and bottlenecks 
removed. The measurement of performance focuses on 
total system efficiency and the equitable monetary 
reward distribution to those within the supply chain. The 
supply chain system must be responsive to customer 
requirements.”

Fig. 1: Basic Supply Chain Management Diagram

III. Value-Chain Concept

The value chain framework quickly made its way 
to the forefront of management thought as a powerful 
analysis tool for strategic planning. The value-chain 
concept has been extended beyond individual firms. It 
can apply to whole supply chains and distribution 
networks. The delivery of a mix of products and services 
to the end customer will mobilize different economic 
factors, each managing its own value chain. The 
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 Fig. 2: Push pulls Strategy of supply chain management
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industry wide synchronized interactions of those local 
value chains create an extended value chain, sometimes 
global in extent. Value chain analysis has also been 
successfully used in large organizations to show how 
work selection, work planning, work scheduling and final 
work execution.

IV. Swot Analysis

a) Strength
Most of the FMCG companies of Bangladesh 

are producing fresh drinking water, Atta, Maida, Suji, 
Soyabean Oil and so on. ISO 9001:2000, certificate 
earned by many industries for their facilities for quality 
product and management.  Some company achieved 
Quality Summit Award for outstanding performance in 
quality commitment and industrialization.

b) Weakness
There are some limitations to run operations of 

industries in Bangladesh. Most of the employee and 
worker of factories are not used to with ERP system. So 
in this case to collect information sometimes need to 
use manual system, which causes information gap. In 
FMCG sector should use pull marketing strategy, but in 
many industries are mostly dependent on push strategy. 

c) Threats
Inflation and political instability causes so many 

problems, like inflation raise the price of raw materials 

and instable political situation causes hamper in delivery 
process, planning process etc.

d) Opportunities
There is a huge opportunity for many Industries. 

Some company has huge capital and resources to 
become multinational company. But in this case it is 
necessary to change their position gradually and need 
to proper utilization of their resources.

V. Push Pull Concept

Push based supply chain strategy, usually 
suggested for products with small demand uncertainty, 
as the forecast will provide a good direction on what to 
produce and keep in inventory, and also for products 
with high importance of economies of scale in reducing 
costs. Moreover, Pull based supply chain strategy, 
usually suggested for products with high demand 
uncertainty and with low importance of economies of 
scales, which means, aggregation does not reduce 
cost, and hence, the firm would be willing to manage the 
supply chain based on realized demand. Again, Hybrid 
Push–Pull strategy, usually suggested for products 
which uncertainty in demand is high, while economies of 
scale are important in reducing production and/or 
delivery costs



VI. Importance of Supply Chain 
Management in Industries of 

Bangladesh 

To overcome new challenges that need to be 
addressed for an efficient and effective supply chain are 
1. Managing generation of different varieties 
2. Aligning to the out start of new channels 
3. Competitive pressures 
4. The need to improve operations 
5. Increasing levels of outsourcing 
6. Managing the challenges of reach and so on 

Agility in supply chain: Agility practices enable 
the supply chain to change how processes operate. 

Agility allows supply chain partners to work together to 
produce the amount of product that is needed daily, not 
based on quarterly, monthly, or yearly forecasts. 
Essentially, agile solutions are a means of taking the 
lean supply chain and improving it to respond and foster 
supplier-to-customer-to-manufacturer

 
relationships. 

Supply chain entities who have implemented agile 
supply chain solutions understand that real-time data 
means the sudden change in demand could occur 
without warning, which could undermine the relationship 
between suppliers. Therefore, these entities have sought 
to find ways to still arrive at the same finished product, 
but at a customized result for each order.

 

 

Figure 3: Agile supply chain strategy 

VII. Lean Concept 

The concept of Lean which is essentially a 
team-based approach to continuous improvement 
focused on eliminating non-value added activities or 
“waste” from the viewpoint of the customer, has been 
around in one form or another for many years, at least in 
manufacturing. It is only recently that it has been applied 
to the supply chain & logistics management area. 

Importance of transportation system: A 
transportation management system is a subset of 

supply chain management concerning transportation 
operations and may be part of an enterprise resource 
planning system. A TMS usually sits between an ERP or 
legacy order processing and warehouse/distribution 
module. Transportation system plays a vital role to get 
competitive advantages. Proper transportation system 
save time and money and ensure quick delivery of the 
product to the customer. Transportation management 
systems manage key processes of transportation 
management such as
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Inbound and outbound transportation mode and 
transportation provider selection

 

Management of motor carrier, rail, air and maritime 
transport

 

Real time transportation tracking

 

Service quality control in the form of KPIs 

 

Vehicle Load and Route optimization

 

Transport costs and scheme simulation

 

Shipment batching of orders

 

Cost control and so on.

 

 
 

a)

 

Procurement

 

Raw materials and packaging materials 
inventory purpose continuously coordinate with local 
and foreign trade department. According to product 
requirements based on market demand, analysis is 
made to find out proper quantity within the right time of 
raw materials and packaging materials. This is approved 
by the top management.

 

b)

 

Inventory

 

Accomplished real time visibility into demand, 
supply, costs and fulfillment measures and trends. 
Create an inventory costs, turn rates and inventory 
profitability

 

c)

 

Production

 

It is an important part which is done by based o 
forecast production plan provides by the factory and 
meet demand from the regular stock. 

 

d)

 

Planning

 

Strategy for managing all resources that goes 
toward meeting customer demand for their product & 
services. Ensure resources utilization to achieve exact 
efficiency through inventory and production planning. 
Distribution planning is necessary to improve utilization 
levels of transportation. Optimization is essential to 
collaboration with suppliers, customers and partners.

 

e)

 

Order Processing & Distribution

 

Co-ordinate with receipt order from customer, 
take immediate steps for approval & make DO for fast 
delivery.

 

Proper transport system is essential to 
distribute. For abnormal situation, use rail and cargo 
trailer to

 

ensure smooth delivery process. Transport 
optimization analysis done by analyzing of data.

 

f)

 

Depot Management

 

Small amount sales order taken from depot and 
distributed from there to minimize the transport cost and 
leading time.

 
 
 
 

  

Using KPIs for performance measurement 
ensures that industries are always evaluating business 
activity against a static benchmark. This shows that 
fluctuations are immediately visible and if performance 
moves in the wrong direction, action can quickly be 
taken to address the situation. When a KPI shows that 
performance is consistently meeting or exceeding the 
required level, industries can decide to raise the bar and 
set a higher standard to aspire to. For this reason, KPIs 
are essential for any business improvement strategy.

 

a)
 

Competitive Advantages
 

Greater and more intense competition and 
global value chains are leading to substantial shifts in 
what is expected of the supply chain function. It is no 
longer enough to simply connect supply and demand at 
optimal cost

 
and service levels. Today’s business 

industries are demanding more from their supply chains, 
including competitive advantage. Operations and 
Supply Chain both play important parts in any 
organization. Focuses on how Firms can use Operations 
Management and

 
Supply Chain Management to gain 

competitive advantage. The ways in which competitive 
advantage in operations management can be achieved 
are explained with special focus on game-changing 
trends in operations and supply chain management 
Integrated Strategies supply chain experience 
comprises a powerful combination of industry research 
and consulting support. Our track record includes 
advancing methodologies and business contributions in 
the following areas: Sourcing/Purchasing, 
Commodity/Supply Base Management, Logistics, 
Materials Management and Planning, Distribution, 
Inventory Management, Warehousing, Customer Focus 
and Distinction, and Transportation.

 

b)
 

KPI Analysis of SCM 
 

If we consider a product, such as tea; then an 
industry will try to achieve next following objectives to 
improve their business in every month or every year. For 
this purpose, an industry can consider these areas such 
as to increase inventory turnover, perfect order rate, 
inventory to sales ratio, rate of returns and so on.
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Planning and optimizing of transport rounds IX. Importance of KPI

VIII. Key Supply Chain Activities of SCM
Department of Some Industries



Process to achieve exact order rate with error reducing- 
Formula= (Cancel D.O)/ (Total Customer Order) 

Indicator July 2016 August 2016 

Quantity
 

(Value is assumed)
 

460/123455=.0032
 

 

390/132455=.00294
 

Value 108100/31859965=.0033 
 

245873/86422391=.0029 

Maintain proper rate of return-
 

Indicator July 2016 August 2016 
Quantity 

 
(Value is assumed) 
3/22391=.00013 

 

(Value is assumed) 
5/21211=.00023 

 
To increase turnover- 
Formula= Sales/ ((Opening stock+Closing stock)/2)    

Indicator July 2016 August 2016 
Quantity 

 
(Value is assumed) 

45887/((2235+5663)/2)=11.61 
(Value is assumed) 

39588/(3321+5773)/2)=8.7 

Value 
 

2274521/(54772+68892)/2)=36.78 2044931/(68342+67744)/2)=30.05 

Stable inventory to sales ratio- 
Formula= (Total inventory value)/ (Total sales value) 

Indicator July 2016 August 2016 

Value
 

(Value is assumed)
 

1543219/4577821
 
=.33

 
 

(Value is assumed)
 

1444733/3887331
 
=.37

 
 

X. Conclusion 

Supply chain management of industries in 
Bangladesh is getting strong day by day to achieve 
business objectives. However, some necessary actions 
are essential to get the exact benefit of supply chain 
management for our industries. Supply chain 
management in these Industries of Bangladesh should 
be approached in a more systematic manner based on 
integrated and documented processes. The various 
supply chain components like suppliers, manufacturers, 
warehouses and stores should be integrated in a single 
system, which makes supply chain management more 
effective. The team involved in the operational side on 
handling the supply chain should be highly trained in 
supply

 
chain management function. The visibility needs 

to be improved if supply cannot be directly controlled. 
The collaboration with local partners, across the industry 
and with universities is crucial to successfully managing 
social responsibility in supply chains. This sector should 
keep in a situation of political stability and a congenial 
business environment. Political turmoil and the 
disturbance are bad for this kind of industries. So, 
Proper steps should be taken by the government to 
keep this sector free

 

from any kinds of disturbance. It is 
also necessary to improve   the overall customer 
relationship and organizational environment though it is 
providing good organization environment. 
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Auxiliary Memberships 
  

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)
Global Journals Incorporation (USA) is accredited by Open Association of Research 
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional 
Fellow of Open Association of Research Society” (IFOARS).
The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E. 
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.
The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five 
board members preferably from different streams. The Board will be recognized as “Institutional 
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend 
them to publish with respective journal of Global Journals. It can also review the 
papers of other institutions after obtaining our consent. The second review will be 
done by peer reviewer of Global Journals Incorporation (USA) 
The Board is at liberty to appoint a peer reviewer with the approval of chairperson 
after consulting us. 
The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind 
peer reviewed paper at their end to the board for the verification and to get 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.
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regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so 
that proper amendment can take place for the benefit of entire research community. 
We shall provide details of particular standard only on receipt of request from the 
Board.

The board members can also join us as Individual Fellow with 40% discount on total 
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as 
declared. Please visit Individual Fellow-sub menu of GlobalJournals.org to have more 
relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
38 journals worth $ 2376 USD.                                                   
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The individual Fellow and Associate designations accredited by Open Association of Research 
Society (US) credentials signify guarantees following achievements:

 The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame, 
honor, regular flow of income, secured bright future, social status etc.
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 In addition to above, if one is single author, then entitled to 40% discount on publishing 
research paper and can get 10%discount if one is co-author or main author among group of 
authors.

 The Fellow can organize symposium/seminar/conference on behalf of Global Journals 
Incorporation (USA) and he/she can also attend the same organized by other institutes on 
behalf of Global Journals.

 The Fellow can become member of Editorial Board Member after completing 3yrs.
 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
 Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and 

can also get an opportunity to join as member of the Editorial Board of Global Journals 
Incorporation (USA)

 • This individual has learned the basic methods of applying those concepts and techniques to 
common challenging situations. This individual has further demonstrated an in–depth 
understanding of the application of suitable techniques to a particular area of research 
practice.

 In future, if the board feels the necessity to change any board member, the same can be done with 
the consent of the chairperson along with anyone board member without our approval.

 In case, the chairperson needs to be replaced then consent of 2/3rd board members are required 
and they are also required to jointly pass the resolution copy of which should be sent to us. In such 
case, it will be compulsory to obtain our approval before replacement.

 In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and 
binding to everyone.                                                                                                                                             
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Process of submission of Research Paper     
  

The Area or field of specialization may or may not be of any category as mentioned in 
‘Scope of Journal’ menu of the GlobalJournals.org website. There are 37 Research 
Journal categorized with Six parental Journals GJCST, GJMR, GJRE, GJMBR, GJSFR, 
GJHSS. For Authors should prefer the mentioned categories. There are three widely 
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at 
Home page. The major advantage of this coding is that, the research work will be 
exposed to and shared with all over the world as we are being abstracted and indexed 
worldwide.  

The paper should be in proper format. The format can be downloaded from first page of 
‘Author Guideline’ Menu. The Author is expected to follow the general rules as 
mentioned in this menu. The paper should be written in MS-Word Format 
(*.DOC,*.DOCX). 

 The Author can submit the paper either online or offline. The authors should prefer 
online submission.Online Submission: There are three ways to submit your paper: 

(A) (I) First, register yourself using top right corner of Home page then Login. If you 
are already registered, then login using your username and password. 

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

(B) If you are using Internet Explorer, then Direct Submission through Homepage is 
also available. 

(C) If these two are not conveninet , and then email the paper directly to 
dean@globaljournals.org.  

Offline Submission: Author can send the typed form of paper by Post. However, online 
submission should be preferred.                                                          
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Preferred Author Guidelines    

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

You can use your own standard format also. 
Author Guidelines: 

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

 Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial, 
while peer reviewer justify your paper for publication. 

Scope 

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of 
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology, 
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization. 
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global 
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will 
not be accepted unless they have wider potential or consequences. 

2. ETHICAL GUIDELINES 

 Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities. 

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication 
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals 
Inc. (US). 

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings. 
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before 
submission 

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According 
to the Global Academy of R&D authorship, criteria must be based on: 

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings. 

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors 
who do not match the criteria as authors may be mentioned under Acknowledgement. 

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The 
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along 
with address. 

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere. 

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this 
paper. 

Please mention proper reference and appropriate acknowledgements wherever expected. 

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the 
author's responsibility to take these in writing. 

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the 
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved. 

3. SUBMISSION OF MANUSCRIPTS 

 Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of 
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to 
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below. 

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given 
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author, 
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the 
instructions. 
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and 
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our 
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments. 

Complete support for both authors and co-author is provided. 

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

Research letters: The letters are small and concise comments on previously published matters. 

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words 
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and 
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as 
follows: 

 Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and 
comprise: 

(a)Title should be relevant and commensurate with the theme of the paper. 

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions. 

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus. 

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared. 

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable 
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design 
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to 
have adequate numerical treatments of the data will be returned un-refereed; 

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more 
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the 
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial 
correction. 
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness. 

It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines. 

 Format 

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript 
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable, 
that manuscripts should be professionally edited. 

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary. 
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When 
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater. 

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed 
by the conventional abbreviation in parentheses. 

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration, 
1.4 l rather than 1.4 × 10-3 m3, or 4 mm somewhat than 4 × 10-3 m. Chemical formula and solutions must identify the form used, e.g. 
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by 
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear. 

Structure 

All manuscripts submitted to Global Journals Inc. (US), ought to include: 

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for 
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a 
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most 
public part of your paper. 

Key Words 

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and 
Internet resources. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible 
keywords and phrases to try. 

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses 
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing 
research paper are very helpful guideline of research paper. 

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search:                                 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

• It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most 
databases, the keywords under which a research paper is abstracted are listed with the paper. 

• One should avoid outdated words. 

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are 
bound to improve with experience and time. 

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their 
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work 
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with 
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions 
will cause delays. 

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an 
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make 
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the 
Editorial Board. 

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done 
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not 
being noticeable. 

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management 
and formatting. 

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers, 
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them. 

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the 
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore, 
the first 100 characters of any legend should notify the reader, about the key aspects of the figure. 

6. AFTER ACCEPTANCE

 
Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the 
Global Journals Inc. (US). 

 

6.1 Proof Corrections

 
The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must 
therefore be provided for the related author. 

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for 
any corrections to be added. Further instructions will be sent with the proof. 

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt. 

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please 
note that the authors are responsible for all statements made in their work, including changes made by the copy editor. 

 

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

 
The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in 
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for 
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after 
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles 
cannot be cited in the conventional way. 

 

6.3 Author Services

 
Online production tracking is available for your article through Author Services. Author Services enables authors to track their article - 
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their 
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link 
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is 
provided when submitting the manuscript. 

 

6.4 Author Material Archive Policy

 
Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two 
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as 
possible. 

 

6.5 Offprint and Extra Copies

 
A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to 
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org . 

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper. 
They are here to evaluate your paper. So, present your Best. 

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then 
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and 
automatically you will have your answer. 

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper 
logical. But remember that all points of your outline must be related to the topic you have chosen.  

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you 
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the 
supervisor to help you with the alternative. He might also provide you the list of essential readings. 

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious. 

 

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose 
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet. 

 

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can 
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model 
research paper. From the internet library you can download books. If you have all required books make important reading selecting and 
analyzing the specified information. Then put together research paper sketch out. 

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth. 

 

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to 
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier. 

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can 
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related 
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various 
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

 

 

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it. 
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present 
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will 
confuse the evaluator. Avoid the sentences that are incomplete. 

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be 
possible that evaluator has already seen it or maybe it is outdated version.  

Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that 
suits you choose it and proceed further. 

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your 
target. 

 

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of 
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start 
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big 
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish 
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use 
language that is simple and straight forward. put together a neat summary. 

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a 
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with 
records. 

 

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute 
will degrade your paper and spoil your work. 

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is 
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot. 

 

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in 
trouble. 

 

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health 
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.  

 

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

 

12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to 
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and 
always give an evaluator, what he wants. 

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it 
either in your computer or in paper. This will help you to not to lose any of your important. 

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several 
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those 
diagrams, which are made by your own to improve readability and understandability of your paper. 

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but 
if study is relevant to science then use of quotes is not preferable.  

18.
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers. 
Amplification is a billion times of inferior quality than sarcasm. 

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the 
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't 
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not 
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way 
to put onward earth-shaking thoughts. Give a detailed literary review. 

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on 
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical

 

remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further 
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples. 

 

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is 
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should 
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is 
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

 

Key points to remember:  

Submit all work in its final form. 
Write your paper in the form, which is presented in the guidelines using the template. 
Please note the criterion for grading the final paper by peer-reviewers. 

Final Points:  

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections, 
submitted in the order listed, each section to start on a new page.  

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make 
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will 
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data 
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication 
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness 
of prior workings. 

 

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also 
improve your memory. 

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have 
several ideas, which will be helpful for your research. 

Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits. 

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their 
descriptions, and page sequence is maintained.  

31. Adding unnecessary information: Do not add unnecessary information, like, I have used MS Excel to draw graph. Do not add 
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should 
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be                    

29.
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Separating a table/chart or figure - impound each figure/table to a single page 
Submitting a manuscript with pages out of sequence 

In every sections of your document 

· Use standard writing style including articles ("a", "the," etc.) 

· Keep on paying attention on the research topic of the paper 

 

· Use paragraphs to split each significant point (excluding for the abstract) 

 

· Align the primary line of each section 

 

· Present your points in sound order 

 

· Use present tense to report well accepted  

 

· Use past tense to describe specific results  

 

· Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives  

 

· Shun use of extra pictures - include only those figures essential to presenting results 

 

Title Page: 

 

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed 
lines. It should include the name(s) and address (es) of all authors. 

 
 

 

 

 

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation, 
and controlled record keeping are the only means to make straightforward the progression.  

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines. 

To make a paper clear 

· Adhere to recommended page limits 

Mistakes to evade 

Insertion a title at the foot of a page with the subsequent text on the next page 
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no 
more than one ruling each.  

Reason of the study - theory, overall issue, purpose 
Fundamental goal 
To the point depiction of the research 
Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results 
of any numerical analysis should be reported 
Significant conclusions or questions that track from the research(es) 

Approach: 

Single section, and succinct 
As a outline of job done, it is always written in past tense 
A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table 
Center on shortening results - bound background information to a verdict or two, if completely necessary 
What you account in an conceptual must be regular with what you reported in the manuscript 
Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics) 
are just as significant in an abstract as they are anywhere else 

Introduction:  

 

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be 
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should 
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction, 
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your 
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the 
protocols here. Following approach can create a valuable beginning: 

Explain the value (significance) of the study  
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its 
appropriateness from a abstract point of vision as well as point out sensible reasons for using it. 
Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them. 
Very for a short time explain the tentative propose and how it skilled the declared objectives. 

Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is 
done.  
Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a

 

least of four paragraphs. 

 

 

Abstract: 

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references 
at this point. 

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught 
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.  

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written? 
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can 
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to 
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may 
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the 
whole thing you did, nor is a methods section a set of orders. 

 

Materials: 

Explain materials individually only if the study is so complex that it saves liberty this way. 
Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.  
Do not take in frequently found. 
If use of a definite type of tools. 
Materials may be reported in a part section or else they may be recognized along with your measures. 

Methods:  

Report the method (not particulars of each process that engaged the same methodology) 
Describe the method entirely 
To be succinct, present methods under headings dedicated to specific dealings or groups of measures 
Simplify - details how procedures were completed not how they were exclusively performed on a particular day.  
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.  

Approach:  

It is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would 
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use 
third person passive voice. 
Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences. 

What to keep away from 

Resources and methods are not a set of information. 
Skip all descriptive information and surroundings - save it for the argument. 
Leave out information that is immaterial to a third party. 

Results: 

 
 

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the 
outcome, and save all understanding for the discussion. 

 

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and 
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated 
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not 
be submitted at all except requested by the instructor. 

 

Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the 
whole thing you know about a topic. 
Shape the theory/purpose specifically - do not take a broad view. 
As always, give awareness to spelling, simplicity and correctness of sentences and phrases. 

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to 
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of 
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the 
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section. 
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic 
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Do not present the similar data more than once. 
Manuscript should complement any figures or tables, not duplicate the identical information. 
Never confuse figures with tables - there is a difference. 

Approach 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix 
materials, such as raw facts 
Despite of position, each figure must be numbered one after the other and complete with subtitle  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure and table must be adequately complete that it could situate on its own, divide from text 

Discussion: 

 

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally accepted information, if suitable. The implication of result should be visibly described. 
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that. 

Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain." 
Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work  
You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea. 
Give details all of your remarks as much as possible, focus on mechanisms. 
Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted. 
Try to present substitute explanations if sensible alternatives be present. 
One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain? 
Recommendations for detailed papers will offer supplementary suggestions.

Approach:  

When you refer to information, differentiate data generated by your own studies from available information 
Submit to work done by specific persons (including you) in past tense.  
Submit to generally acknowledged facts and main beliefs in present tense.  

Content 

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.  
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate. 
Present a background, such as by describing the question that was addressed by creation an exacting study. 
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if 
appropriate. 
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form. 

What to stay away from 
Do not discuss or infer your outcome, report surroundings information, or try to explain anything. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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Do not give permission to anyone else to "PROOFREAD" your manuscript. 

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.) 
To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files. 

The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis. 

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):  

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.  
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CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading 

solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after 

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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