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Abstract

“Product Give Away” is defined as the amount which is packed more than the 

declared amount of a product. From the company’s point of view, it adds a valué to 

the cost of production reduces the competitive edge and reduces profit margins. At 

present, product specifications of Hemas Manufacturing demand minimum net 

contení of a product to be always equal to declared net contení making “Product Give 

Away”.

This project work is launched to establish new specification limits to minimize the 

Product Give Away for all prepackages produced by the Hemas manufacturing, 

according to the regulations of Measurement Units, Standards and Services Act no 35 

of 1995 and at the same time assuring all processes are capable of adhering to the set 

legal limits.

Raw material cost of Give Away producís was 6.95 million rupees and the cost of 

packaging materials required to pack the Product Give Away was 12.6 million rupees 

per year (November 2007- November 2008). Therefore to get a more realistic figure, 

the cost of packaging material, retail margin and distributor margins were deducted to 

calcúlate the saving from “Product Give Away” which is 50.7 million rupees as per 

list price per annum. 4M analysis and YY analysis were done in order to identify the 

root causes for the “Product Give Away” loss. Samples of producís were collected 

randomly and frequently from the Online production Unes and weighed and recorded 

to analyze the current loss and current process capabilities, then new specification 

limits- for all producís were determined after a statistical analysis. Then new weight 

control and monitoring charts can be prepared by determined specification limits for 

all packaging processes and thereby loss due to “Product Give Away” was reduced 

which contributes to the company profit margins.

As a further development, applying a suitable automation option, which have ability 

to capture weights on-line in the production process and display captured weights in a 

graph consisting of mean, Upper Control Limit (USL) and Lower Control Limit 

(LSL). Display window would be controlled by a Product ID card which is chiven by 

a bar code scanning for the In-Process control records.
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CHAPTER 01

INTRODUCCION

1.1 Introduction

Hemas group is to passionately deliver products and Services thus enriching the lives 

of customers and creating superior valué to their stakeholders. Hemas Group is a 

publicly listed company with a focus on five key sectors FMCG, Healthcare, 

Transportation, Leisure and Strategic Investments. Hemas Personal care brands 

inelude the entire spectrum of grooming products for both babies and adults in hair 

care, skin care, toiletries, fragrances and oral care.

Department of Measurement Units, Standards. and Services in Sri Lanka was 

established in 1997 under the Measurement Units Standards and Services Act No 35 

of 1995. The Department is the successor to the weight and measures división, which 

was, established in 1952 under the weight and measure ordinance no 37 of 1946. The 

department is entrusted with the implementation of the act, upgrading necessary laws 

and promulgating regulations while safeguarding the interest and protecting the rights 

of the consumer as well as the manufacturen The Minister o f Commerce and 

Consumer Affairs under section 60 (2) (i) of Measurement Units, Standards & 

Services Act, No. 35 of 1995 of the parliament of the Democratic Socialist Republic 

of Sri Lanka, has made regulations to verify the net contení of packaged goods where 

the net contení is declared in units of mass, volume, length, width, thickness, area 

number.

According to the previous Measurement Units, Standards and Services act weight of 

every product should be equal or more than its declared weight. This minimum weight 

system look after the interest of the consumer, it added lot of pressure on the 

manufacturer who had a machine which always shown a deviation. Especially for 

small scale manufacturer who has the minimum machine capability have to pack more 

than declared quantity to meet the law. This leads to specifying mean weight or 

volume should always higher than its declared weight or volume and it is a big 

disadvantage for the manufacturer. Therefore a new system was introduced in the 

above mentioned act considering the manufacturer’s interest while protecting the 

consumer.
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By ensuring that declared weight is delivered to the manufacturer every batch should 

have their mean meeting the declared weight or Nett contení the new system was 

introduced. As a result of this manufacturer had the benefit of saving on product give 

away, but Company like Hemas, specifications still continué to be comply with 

previous minimum weight legislation can make a fairly big saving in a very 

competitive business environment and have a better chance of dealing with their 

competitors.

When a product is packed more than the legal requirement, that amount is defined as 

“Product Give Away”. This amount is not appreciated by the consumer as he or she 

does not know that excess amount is given to the consumer. From the company’s 

point of view it adds to the cost of production, reduces the competitive edge and 

reduces profit margins.

This project work is launched to establish new goveming law in order to minimize the 

Product Give Away by controlling the process capability and the line capability for all 

prepackages producing by the Hemas manufacturing. Total saving for the company 

will be 50.7 million per year as per the list price reducing the “Product Give Away”. 

That is final result will be a huge gain of cost benefit for the company.

1.2 Objectives

1.2.1. Overall Objective:

To minimize “Product Give Away” by controlling process capability and controlling 

line capability and adhering to the regulations of Measurement Units, Standards and 

Services Act no 35 of 1995.

1.2.2. Specific Objectives:

>  Studying the regulations of Measurement Units, Standards and Services 

Act No 35 of 1995.

>  Analyzing current loss, current practice.

> Brain-storming the legal requirements.

>  Analyzing the current machine capability against the legal requirement

>  Setting lower control limit and upper control limit.

>  Reduce the Product Give Away by controlling process capability and line 

capability against the legal standards.
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CHAPTER 02

LITERATURE REVIEW

2.1 Product Give Away

The term “Product Give Away” is defined as the amount which is packed more than 

the declared amount of a product. From the company’s point of view it adds a valué to 

the cost o f production reduces the competitive edge and reduces profit margins.

In marketing, a product is anything that can be offered to a market that might satisfy 

customers’ need. In retailing, producís are called merchandise. In manufacturing, 

products are purchased as raw materials and sold as fínished goods. In a 

manufacturing process o f any product, waste can be aroused in any form and any 

method. There are different types of waste such as contaminated solids, core loss, 

customer retums, damage, draining, dust, efíluent, evaporation, hidden losses, over 

fill, packaging, process loss, stock loss, etc. Any waste can take the opportunity to cut 

waste and increase profits by using a waste minimization practice. “Product Give 

Away” is a type of waste as it takes the opportunity to cut waste and increase the 

profit margin.

2.2 Legal Requirement

The regulations of the act, Measurement Units, Standards and Service Act No. 35 of 1995 

shall be used in verification of the net contení of pre-packaged goods where the net 

contení is declared in units of mass, volume, length, width, thickness, area or number. 

These regulations contain statistical tests, sampling plans, average tare procedures 

and test procedures. (Measurement Units, Standards and Service Act No. 35 of 1995)

Importance of a Legal Requirement is to protect the consumer and at the same time to 

be fair by the manufacturer because of no máchine can produce the exact declared 

weight or volume all the time which is leads to a deviation from standard.
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Legal limits were set for the allowable Deviation from standard (specifíed target) and 

this was described as Tolerable Deficiency.

Table 2.1 Tolerable Deficiency (T) for Mass and Volume

Declared (Nominal) Net 

Content, [D]

In g or mi

% Tolerable Deficiency [T], 

From [D]
Tolerable Deficiency [T], In 

g or m i

0-50 9.0 % -

50-100 - 4.5

100-200 4.5 % -

200-300 - 9

300-500 3.0 % -

500-1000 - 15

1000-10,000 1.5% -

10,000-15,000 - 150

These Tolerable Deficiencies were indicated in the regulations of the act, Measurement 

Units, Standards and Service Act No. 35 of 1995.

Following example indicates that how a product can have the allowable deficiency.

Table 2.2 Example for Tolerable Deficiency of a product

Declared 
Nominal 

Quantity In 
g/mi

%Tolerable 
Deficiency 

[T], From [D]

Tolerable 
Deficiency 
m ,  In g/ml

Example

Declared Net 
Content [D] O f 

product

Tolerable Deficiency [T]

- +

0-50 9.00% - 7 mi Sachet 6.37ml 7.63 mi
50-100 - 4.5 70g Tube 65.5 g 74.5 g _
100-200 4.50% - 125ml Bottle 119.375

mi
130.625 mi

200-300 - 9 250ml Bottle 241 g 259 g
300-500 3.00% - 400 g Bottle 388 g 412 g
500-1000 - 15 500g Pack 485 g 515 g
1000-10,000 1.50% - 1 kg Pack 985 g 1015 g ...
10,000-
15,000

- 150 3 kg Pack 2955 g 3045 g
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2.2.1 Acceptance C riteria of the Legal Requirement

A lot shall be declared as conforming to the nominal net contení if  the following three 

conditions are satisfied, else the inspection lot shall be rejected. (Measurement Units, 

Standards and Service Act No. 35 of 1995)

l.The num ber. of prepackages having count less than or equal to the 

corresponding acceptance num ber given ín column 3 of Table 2.3

Table 2.3 Number of Nonconforming packages perm itted
LOT SIZE (N) SAMPLE

SIZE
Number of 

Nonconforming 

packages 

permitted*

Sample Correction 

Factor, k (Students 

t, 0.99)

150-4000 32 2 0.485

More than 4000 80 5 0.295

*Number of packages of valúes between (D-T) and (D-2T)

Where T -  Tolerable Deficiency, D -  Declared net content

For an example 7ml sachet can have 2 packets between 6.37ml [(D-T) = (7-0.63) mi] 

and 5.74ml [(D-2T) = (7-2x0.63) mi] out of 32 samples from lot size of 150-4000. 

Tolerable deficiency is described in Table 2.2

2. The num ber of prepackages having net content less than D-2T is zero 

Table 2.4 Example for the second condition

Product D

(g)

Sample

size

T D-T D-2T Máximum packages 

possible between 

(D-T) and (D-2T)

Less

than

D-2T

Product 40 g 80 9% 36.4 32.8 (betw.36.4-32.8g) 0

A (3.6g) g g 5

Product 300 80 9 291 282 (betw,291-82ml) 0

B mi (9ml) mi mi 5
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2. Expression (X + ks) ¡s greater than or equal to D,
That is [(X + ks) >D]

(Where s - standard deviation, X -  Mean of net contení and k -  correction factor)

Where D = 40g , s = 2.3 and k = 0.295 and sample size = 80 
(X + ks) > D 

X >D-ks

X> 40-0.295x2.3 

X >39.3215

Xmin= 39.3215g

This valué is less than the declared net contení.

In this example, the standard deviation is too high and the third condition is to be 

fair the manufacturers who have machines with high deviations when fílling 
producís.

If these three conditions can satisfy the lot shall be accepted otherwise a lot shall be 

rejected. (Measurement Units, Standards and Service Act No. 35 of 1995)

2.2 Waste Minimization

Waste minimization is the process and the policy of reducing the amount of waste 

produced by a person or a society. It is part of the wider aim of waste reduction 

which is often described as a component of the waste hierarchy.

Example:

most 
favo u red 

option

least
favoured

option

energy recovery

disposal

Figure 2.1 Waste Hierarchy
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In the waste hierarchy, the most effective policies and processes are at the top. Waste 

minimization is also strongly related to efforts to minimize resource and energy use. 

For the same commercial output, usually the fewer materials are used, the less waste 

is produced. Waste minimization usually requires knowledge of the production 

process, cradle-to-grave analysis (the tracking of materials from their extraction to 

their retum to earth) and detailed knowledge of the composition of the waste.

2.2.1 Waste Minimization Processes

Resource optimization

Minimizing the amount of waste produced by organizations or individuáis 

goes hand-in-hand with optimizing their use of raw materials. For example, a 

dressmaker may arrange pattem pieces on a length of fabric in a particular 

way to enable the garment to be cut out from the smallest area of fabric.

Reuse of scrap material

The introduction of techniques or processes that enable production scrap to be 

immediately re-incorporated at the beginning of the manufacturing line so that 

they do not become a waste product. Many industries routinely do this; for 

example, paper milis retum any damaged rolls to the beginning of the 

production line, and in the manufacture of plástic ítems, off-cuts and scrap are 

re-incorporated into new products.

Improved quality control and process monitoring

Taking steps to ensure that the number of reject batches is kept to a mínimum. 

This is achieved by increasing the frequency of inspection and the number of 

points of inspection. For example, installing automated continuous monitoring 

equipment can help to identify production problems at an early stage.

Waste exchanges

Where the waste product of one process becomes the raw material for a 

second process. Waste exchanges represent another way of reducing waste 

disposal volumes for waste that cannot be eliminated.

7



Ship to point of use

Making deliveries of incoming raw materials or components direct to the point 

where they are assembled or used in the manufacturing process can minimize 

handling and the use of protective wrappings or enclosures.

Properly implemented waste minimization process

Usually Increase profitability, lowers production costs, enhances productivity, provide 

a rapid retum of any capital or operating investments required, increase product yield, 

leads to more efficient use of energy and raw materials, results in improved product 

quality, increases staff motivation, etc.( Buffa, Sarin 1987)

i

2.3 Root cause analysis

Root cause analysis (RCA) is a class of problem solving methods aimed at 

identifying the root causes of problems or events. The practice of RCA is predicated 

on the belief that problems are best solved by attempting to correct or eliminate root 

causes, as opposed to merely addressing the immediately obvious symptoms. By 

directing corrective measures at root causes, it is hoped that the likelihood of problem 

recurrence will be minimized. However, it is recognized that complete prevention of 

recurrence by a single intervention is not always possible. Thus, RCA is often 

considered to be an iterative process, and is frequently viewed as a tool of continuous 

improvement.

Root cause analysis is not a single, sharply defined methodology; there are many 

different tools, processes, and philosophies of RCA in existence. However, most of 

these can be classed into five, very-broadly defined "schools" that are named here by 

their basic fields of origin: safety-based, production-based, process-based, failure- 

based, and systems-based. ( Krajewski, Ritzman 2006)

■ Safety-based RCA descends from the fields of accident analysis and 

occupational safety and health.

■ Production-based RCA has its origins in the field of quality control for 

industrial manufacturing.
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■ Process-based RCA is basically a follow-on to production-based RCA, but 

with a scope that has been expanded to inelude business processes.

■ Failure-based RCA is rooted in the practice of failure analysis as employed in 

engineeríng and maintenance.

■ Systems-based RCA has emerged as an amalgamation of the preceding 

schools, along with ideas taken from fíelds such as change management, risk 

management, and systems analysis.

Despite the seeming disparity in puipose and defínition among the various schools of 

root cause analysis, there are some general principies that could be considered as 

universal. Similarly, it is possible to defíne a general process for performing RCA. 

( Krajewski, Ritzman 2006)

2.3.1 General process for performing and documenting an RCA-based 

Corrective Action

Notice that RCA (in steps 3, 4 and 5) forms the most critical part of successñü 

corrective action, because it direets the corrective action at the root of the problem. 

That is to say, it is effective Solutions we seek, not root causes. Root causes are 

secondary to the goal o f prevention, and are only revealed after we decide which 

Solutions to implement.

1. Define the problem.

2. Gather data/evidence.

3. Ask why and identify the causal relationships associated with the defined 

. problem.

4. Identify which causes if removed or changed will prevent recurrence.

5. Identify effective Solutions that prevent recurrence, are within your control, 

meet your goals and objectives and do not cause other problems.

6. Implement the recommendations.

7. Observe the recommended Solutions to ensure effectiveness.

9



2.3.2 Basic elements of root cause

■ Materials

o Defective raw material 

o Wrong type for j ob 

o Lack of raw material

■ Machine/Equipment

o Incorrect tool selection 

o Poor maintenance or design 

o Poor equipment or tool placement 

o Defective equipment or tool

■ Environment

o Orderly workplace 

o Job design or layout of work 

o Surfaces poorly maintained 

o Physical demands of the task 

o Forces of nature

■ Management

o No or poor management involvement 

o Inattention to task 

o Task hazards not guarded properly 

o Other (horseplay, inattention....) 

o Stress demands 

o Lack of Process

■ Methods

o No or poor procedures

o Practices are not the same as written procedures 

o Poor communication

■ Management system

o Training or education lacking 

o Poor employee involvement 

o Poor recognition of hazard 

o Previously identifíed hazards were not eliminated 

( Krajewski, Ritzman 2006)
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2.3.3 5 Whys Analysis (YY Analysis)

The 5 Whys is a question-asking method used to explore the cause/effect 

relationships underlying a particular problem. Ultimately, the goal of applying the 5 

Whys method is to determine a root cause of a defect or problem.

Example

The following example demonstrates the basic process:

My car will not start. (The problem)

1. Why? - The battery is dead. (first why)

2. Why? - The altemator is not functioning. (second why)

3. Why? - The altemator belt has broken. (third why)

4. Why? - The altemator belt was well beyond its useful Service life and has 

never been replaced, (fourth why)

5. Why? - 1 have not been maintaining my car according to the recommended 

Service schedule. (fifth why is the root cause)

The questioning for this example could be taken further to a sixth, seventh, or even 

greater level. This would be legitímate, as the "five" in 5 Whys is not gospél; rather, it 

is postulated that five iterations of asking why is generally sufficient to get to a root 

cause. The real key is to encourage the troubleshooter to avoid assumptions and logic 

traps and instead to trace the chain of causality in direct increments from the effect 

through any layers of abstraction to a root cause that still has some connection to the 

original problem. (Buffa, Sarin, 1987)

2.3.4 Ishikawa Diagram (Fishbone Diagram)

Ishikawa diagram, in fishbone shape, showing factors of men, machines, milieu 

(workplace), materials, methods, measurement, all affecting the overall problem. 

Smaller arrows connect the sub-causes to major causes.

11



The Ishikawa diagram (or fishbone diagram or also cause-and-effect diagram) shows 

the causes of a certain event. A common use of the Ishikawa diagram is in product 

design, to identify potential factors causing an overall effect

Causes

Causes in the diagram are oñen based on a certain set of causes, such as the 6 M's, 8 

P's or 4 S's, described below. Cause-and-effect diagrams can reveal key relationships 

among various variables, and the possible causes provide additional insight into 

process behaviour.

Causes in a typical diagram are normally grouped into categories, the main ones of 

which are:

The 6 M's

Machine, Method, Materials, Maintenance, Man and Mother Nature 

(Environment) (recommended for the manufacturing industry).

A more modem selection of categories used in manufacturing ineludes 

Equipment, Process, People, Materials, Environment, and Management.

The 8 P's

Price, Promotion, People, Processes, Place/Plant, Policies, Procedures, and 

Product (or Service) (recommended for the administration and Service 

industries).

The 4 S's

. Surroundings, Suppliers, Systems, Skills (recommended for the Service 

industry).

Causes 'should be derived from brainstorming sessions. Then causes should be sorted 
through affinity-grouping to collect similar ideas together. These groups should then 
be labeled as categories of the fishbone. They will typically be one of the traditional 
categories mentioned above but may be something unique to your application of this 
tool. Causes should be specific, measurable, and controllable. (Buffa, Sarin, 1987)
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2.4 Process capability

The ability to produce products or provide Services that meet specifications defined by 

the customer's needs. Capability analysis reveáis how well the manufacturing process 

meets these specifications, and provides insight into how to improve the process and 

sustain manufacturera’ improvements.

Before assessing processing capability, you must ensure your process is stable. An 

unstable process is unpredictable. If the process is stable, manufacturer can predict 

future performance and improve its capability.

The capability o f a process should be constantly measured and analyzed. Capability 

analysis can help you answer following questions:Is the process meeting customer 

specifications?, How will the process perform in the future?, Are improvements 

needed in the process? And Have you sustained these improvements, or has the 

process regressed to its previous unimproved State?

Analyze process capability with capability indices such as Cp, Pp, Cpk, and Ppk. 
(Bufia, Sarin, 1987)

2.4.1 Capability Indices (Cpk, CPU, and CPL)

Measures of potential process capability, calculated with data from the subgroups in 

the study. They measure the distance between the process average and the 

specification limits, compared to the process spread.

■ . CPL measures how cióse the process mean is running to the lower

specification limit

■ CPU measures how cióse the process mean is running to the upper 

specification limit

■ Cpk equals the lesser of CPU and CPL.

If Cpk, CPU, and CPL are equal, the process is centered at the exact midpoint of the 

specification limits. Compare the valúes to benchmarks to determine whether to 

improve your process; many industries use benchmark valúes of 1.33. (Gupta, Kapoor, 

2002)

13



Cp and Pp

Capability Índices that measure whether a process is capable of meeting specifications 

by calculating a ratio between the specifícation spread and the process spread. In 

general, the higher Cp and Pp valúes, the more capable process. To calcúlate Cp and 

Pp, you must know both the upper and lower specifícation limits.

Cp indices recognize the fact that samples represent rational subgroups, which 

indícate how the process would perform if the shift and drift between subgroups could 

be eliminated. Therefore, it calculates process spread using within-subgroup variation.

Pp, on the other hand, ignores subgroups and considere the overall variation of the 

entire process. This overall variation accounts for the shift and drift that can occur 

between subgroups; therefore, it is useful in measuring capability over time. If the Pp 

valué differs greatly from the Cp valué, which can conclude that there is significant 

variation from one subgroup to another. Compare Cp and Pp valúes to benchmark 

valúes to determine whether to improve your process; many industries use benchmark 

valúes of 1.33. If valúes of capability indices are less than the benchmark valúes, you 

must take steps to improve the process. (Buffa, Sarin, 1987)
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CHAPTER 03

METHODOLOGY

3.1 Methodology

Predominantly, a literature survey approach was followed, where information available in

the public domain was researched to obtain the requirement relevant to the govermnent 
legislation.

Then following steps were followed up to preparation of Specification Limits.

■ Analyzing Current Loss

■ Identifying the root cause by YY Analysis and 4M Analysis

■ Brain-storming the legal requirements

■ Analyzing the current process capability against the legal requirement

■ Setting Specification Limits, LSL and USL

Following steps have to foliow for the implementation of the determined Specification 
Limits:

■ Preparation of new weight controlling and monitoring charts

■ Training plant personnel -  operators / workforce

■ Implement weight monitoring procedure on every lines

■ Shifting the bell curve to the left with LSL, USL and declared weight as 

the mean of the population

■ Minimize the “Product Give Away”
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3.2 Analyzing C urrent loss

Following Steps were foliowed to calcúlate the current loss of Product Give Away of 

nine different brands with different packaging sizes.

Table 3.1 Machines and Brands in Packaging processes at Hemas M anufacturing

Machine Product

Vimko Machine & 

Norden Machine Toothpaste

Sachéis Machine No.05 Toothpaste Sachets

Sachets Machine 

No.01/02/03/04/07 Shampoo/ Hair Gel/Hair Cream Sachets

Sachets Multi Track(4) Hair Gel Sachets

Tub Machine Hair Gel/ Hair Cream Tubs

Volumetric Filler Shampoo/ Cream/Body Lotion

3 - Nozzles Filler Hair Oil/Cologne/Mouth Wash

Cologne Filler Machine Cologne/Body Spray

Cost of “Product Give Away” was calculated for November 2007 to December 2008.In 

the case of calculating the cost of “Product Give Away”, following manipulation was 

followed.
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First of all number of units produced per annum (Nov.2007-Dec.2008) was calculated. In
ththe 8 column “Product Give Away” in g/ml was calculated. According to the amount of 

“product Give Away” calculated, number of units can be produced from Give Away were 

calculated in 9th column.

Assuming the units produced from “Product Give Away” priced and the cost recovered
thfrom the customer was calculated in the 10 column. Here cost can be obtained form 

Give Away was calculated as per retail price. Cost can be obtained from Give Away as 

per the list price also calculated.

Only the thing has to be spending for the valué addition to the “Product Give Away” is 

packaging material cost. So in the 11® column packaging material cost needed to pack 

the “Product Give Away” was calculated.

The actual saving of the “Product Give Away” was the raw material cost of “Product 

Give Away”.
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3.3 Identifying the root cause by YY Analysis and 4M Analysis

3.3.1 4M Analysis for Understanding the Root Cause for Product Give Away 

Using a Fish Bone Diagram

Figure 3.1 Fish Bone Diagram

Fish Bone diagram also known as the Cause and EfFect Diagram. This diagram shows 
the analysis of determination of causes from 4M that is Man, Machine, Method, and 
Material which are affected for the high cast of “Product Give Away”.
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Main Causes effect for the high “Product Give Away” from Man:

■ Inadequate understanding about goveming regulations

■ Poor Understanding about machine capability

■ Mind-Set driven for considering “declared net content” as the “target net contení”

Main Causes effect for the high “Product Give Away” from Machine:

■ Filling sets pre-designed for higher filling capacities to meet specified target weight

■ Poor machine capability/ Low Cpk valúes due to haphazard control limits setting

Main Causes effect for the high “Product Give Away” from Method:

■ Specification sheets give higher target filling net content than declared on the pack

■ No proper machine capability study conducted

■ Does not have realistic filling monitoring mechanism system

Main Causes effect for the high “Product Give Away” from Material:

■ Bulk density variation

■ Formulations change with improper communication among plant personal

Then Countermeasures were analyzed using YY Analysis for main problems identified 

by Fish bone diagram.
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3.3.2 Understanding root cause for countermeasures: YY Analysis

Table 3.2 YY Analysis

MAIN PROBLEM STATEMENT: Loss of Rupees 6.95 Million annually due to “Product 
Give Away”

Phenomenon Why Why Why Why Countermeasures
Mind set driven  
considering  
"declared w eight o r  
vo lum e" as the  
"M inim um  packing  
w eight o r  vo lu m e"

G eneral thinking  
if pack within a 
+/- to lerance  
ch eat the  
consum ere

Culture and  
m indset

Lack o f  
aw areness

«

Lack of
adequate
training

T o  conduct aw areness  
creation sessions and  
roll out the session to  
factory floor level

Specification sh eet 
itself g ives h igher 
target filing w eight 
than declared  on the  
pack

W ith assum ption  
th at our  
processes are  
not capable  
enough to give  
constant results

Not proper
m achine
capability
conducted
before
setting
control
lim its

Lack o f 
interest to  
conduct 
such  
study

Lack o f
adequate
training

l.C h a n g e  the concept 
o f target weight

2 iS e t the " pack  
declared net content" 
as the "target fílling net 
content"

3 .C on duct training  
sessions

A ddressing  
present cu lture  
and m indset 
requ irem ent

C onduct aw areness  
creation sessions

Does not have  
realistic fílling  
control m onitoring  
m echanism

Poor aw areness Lack of
adequate
training

l.D e s ig n  new online  
net fílling content 
m onitoring system

2 .S et control lim its 
after conducting  
extensive process  
capability study

Lack o f 
understanding about 
governing
regulations o f net 
fílling content

Poor aw areness Lack of 
concern and  
interest

Aw areness creation  
sessions

H aphazardly se t  
control lim its fo r  
m achine fílling is not 
realistic

Lack o f concern  
ab ou t m achine  
capability

Im proper
com m unicati
on

1.Conduct m achine  
capability study

2 .S e t control limits as 
per the regulatory  
requirem ent

3 .S e t control limits 
according to the  
m achine capability

YY Analysis is asking five Why’s for a problem and the fifth Why is the countermeasure 

for the problem. Countermeasure for the phenomenon of Mind set driven considering 

“declared weight or volume” as the “Mínimum packing weight or volume” was to 

conduct awareness creation sessions and roll out the session to factory floor level. Like 

wise this figure shows countermeasures for the relevant problem.
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3.4 Brain-storming the legal requirements

3.4.1 Brain-storming

Concept of the target weight was changed as “Pack declared net content” should be the 

“target net content” by Brain storming. Addressing the preset culture and mindset 

requirement awareness creation sessions were conducted with the 100 percent 

contribution of the Hemas Manufacturing, managers, staff and workforce.

In this case legal requirement mentioned in Measurement Units, Standards and Services 

Act Bo 35 of 1995 was introduced thoroughly to the top management of Hemas 

Manufacturing.

3.4.2 Legal requirement

Tolerable Defíciencies Specified by the law

Legal limits were set for the allowable Deviation from standard and this was described as 

Tolerable Deficiency. Lowest defíciencies of all products were calculated according to 

the govemment requirement which is shown below.

Table 3.3 Tolerable Defíciencies (T) for mass and volume

DECLARED 
NOMINAL 
QUANTITY 

IN g/ml

%TOLERABLE 
DEFICIENCY 
[T], FROM [D]

TOLERABLE 
DEFICIENCY 
[T], IN g OR 

mi

EXAMPLE

DECLARED NET 
CONTENT [D] 

OFSKU

TOLERABLE 
DEFICIENCY [T]
- +

0-50 9.00% - 7 mi Sachet 6.37ml 7.63 mi
50-100 ‘ - 4.5 70g Tube 65.5 g 74.5 g
100-200 4.50% - 125ml Bottle 119.375

mi
130.625
mi

200-300 - 9 250ml Bottle 241 g 259 g
300-500 3.00% - 400 g Bottle 388 g 412 g
500-1000 - 15 500g Pack 485 g 515 g
1000-
10,000

1.50% - 1 kg Pack 985 g 1015 g

10,000-
15,000

- 150 3 kg Pack 2955 g 3045 g
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3.5 Analyzing the current process capability against the legal requirement

3.5.1 Data collection

■ More than 80 samples with 2 to 5 sub group size of each and every producís, with 

different brands and different packaging sizes packing by the Hemas 

Manufacturing were collected every 15 minutes/ 30 minutes/ Olhour for a period 
of 8 hours

■ Each sample was weighed and recorded

3.5.2 Data Analyzing

■ Process capability of each and every packaging process was analyzed statistically 
using Minitab 15 software

3.6 Setting Specifícation limits (LSL and USL)

Analyzing the current process capability using Minitab 15 software regarding to the legal 

requirement new specifícation limits which have the target net contení as the declared net 

content of the pack were determined.

3.7 Implementation of determined Specifícation Limits

Instructions needed to the preparation of new weight controlling and monitoring charts 

according to the determined Specifícation Limits were given to the top management. To 

inline with the new weight controlling and monitoring charts, the plant personnel should 

have to train.

After tiie implementation of the new weight controlling and monitoring charts the loss of 

“Product Give Away” can be effectively utilized.
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CHAPTER  04

RESULTS AND DISCUSSION

4.1 Analyzing Current loss

■ Packaging material cost for the purpose of packing the Product Give Away 
was Rupees 12.6 Million

■ Product Give Away was Rupees 6.95 Million per annum (See Appendix II )

■ The cost which can be obtained by selling the products which can be produce 

from the Product Give Away was Rupees 50.7 Million as per list price (See 
Appendix II)

Figure 4.1 Cost can be obtained from “Product Give Away” as per retail price.
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packaging Cost for Give Away Products
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Total Cost Rs.12.6M

Figure 4.2 Cost of Packaging Material of “Product Give Away”.

Figure 4.3 Cost can be obtained from “Product Give Away” as per retail price 
deducting Packaging Material cost.
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Process capabilities oí all packing processes were analyzed using process capability 
charts which were plotted by Minitab 15 Software.

4.2 Analyzing the current process capability against the legal requirement

The process capability charts for all producís packaging by Hemas Manufacturing 

were plotted and for an example Process capability charts for Clogard 40g, Clogard 

70g, Clogard 120g and Clogard 170g are shown below. Process Capability chart 

plotted against specifíed limits which are given by the manufacturen process 

Capability chart plotted against standard limits given by the goveming law and 

Process Capability chart for calculated Specifícation limits for each and every 
products were calculated.

Clogard 40g

Clogard 40g - Process Capability against Specified Limits

Process Data
LSL 40
Target 40.5
USL 41
Sample Mean 40.5595
Sample N 1390
StDev (Within) 0.425577
StDev (Overall) 0.577543

tQStgSL

36 38 40 42 44 46 48 50

■■■■ Within 
■— —  O ver all

Potential (Within) Capability
Cp 0.39
CPL 0.44
CPU 0.35
Cpk 0.35

Overall Capability

Pp 0.29
PPL 0.32
PPU 0.25
Ppk 0.25
Cpm 0.29

Observed Performance
% < LSL 3.74
% > USL 5.40
% Total 9.14

Exp. Within Performance
% < LSL 9.43
% > USL 15.03
% Total 24.46

Exp. Overall Performance
% < LSL 16.63
% > USL 22.28
% Total 38.91
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Clogard 70g

Clogard 70g - Processs capability against specified limits

Process Data
LSL 70
Target 70.5
USL 71
Sample Mean 70.4098
Sample N 728
StDev (Within) 0.218441
StDev (Overall) 0.37262

—  Within
—  —  Overa ll

Potential (Within) Capability
Cp 0.76
CPL 0.63
CPU 0.90
Cpk 0.63

Overall Capability

Pp 0.45
PPL 0.37
PPU 0.53
Ppk 0.37
Cpm 0.43

68.5 69.0 69.5 70.0 70.5 71.0 71.5
Observed Performance

% < LSL 3.85
% > USL 4.81
% Total 8.65

Exp. Within Performance Exp. Overall Performance
% < LSL 3.03 % < LSL 13.57
% > USL 0.34 % > USL 5.66
% Total 3.38 % Total 19.23

Clogard 70g - Processs capability against legal standards

Target USL
Process Data

LSL 65.5
Target 70
USL 74.5
Sample Mean 70.4098
Sample N 728
StDev (Within) 0.218441
StDev (Overall) 0.37262

66.0 67.2
T

68.4 69.6 70.8 72.0 73.2 74.4

—  W ithin
—  —  Overall

Potential (Within) Capability
Cp 6.87
CPL 7.49
CPU 6.24
Cpk 6.24

Overall Capability

Pp 4.03
PPL 4.39
PPU 3.66
Ppk 3.66
Cpm 2.71

Observed Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Within Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Overall Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00
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Clogard 70g - LSL and USL when Cpk = 1.29

69.0 69.3 69.6 69.9 70.2 70.5 70.8 71.1

Process Data
LSL 69
Target 70
USL 71
Sample Mean 70.0248
Sample N 721
StDev (Within) 0.252305
StDev (Overall) 0.339251

— —  Within 
—  —  Overall

Potential (Within) Capability
Cp 1.32
CPL 1.35
CPU 1.29
Cpk 1.29

Overall Capability

Pp 0.98
PPL 1.01
PPU 0.96
Ppk 0.96
Cpm 0.98

Observed Performance
% < LSL 0.00
% > USL 0.42
% Total 0.42

Exp. Within Performance
% < LSL 0.00
% > USL 0.01
% Total 0.01

Exp. Overall Performance
% < LSL 0.13
% > USL 0.20
% Total 0.33

Clogard 120g

Process Capability of Clogard 120g

Process Data
LSL 120
Target 120.5
USL 121
Sample Mean 120.21
Sample N 80
StDev (Within) 0.20681
StDev (Overall) 0.582574

118.8 119.2 119.6 120.0 120.4 120.8 121.2 121.6

----- Within
—  —  Overall

Potential (Within) Capability
Cp 0.81
C PL 0.34
CPU 1.27
C pk 0.34

Overall Capability
Pp 0.29
PPL 0.12
PPU 0.45
Ppk 0.12
C pm 0.26

Observed Performance
% < LSL 26.25
% > USL 6.25
% Total 32.50

Exp. Within Performance
% < LSL 15.50
% > USL 0.01
% Total 15.50

Exp. Overall Performance
% < LSL 35.92
% > USL 8.75
% Total 44.68
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Clogard 120g - Processs capability against legal standards

Process Data
LSL 114.6
Target 120
USL 125.4
Sample Mean 120.258
Sample N 476
StDev (Within) 0.252857
StDev (Overall) 0.549797

— Wlthin 
—- —  Overall

Potential (Within) Capability
Cp 7.12
CPL 7.46
CPU 6.78
Cpk 6.78

Overall Capability

Pp 3.27
PPL 3.43
PPU 3.12
Ppk 3.12
Cpm 2.96

Observed Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Within Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Overall Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Clogard 120g - LSL and USL when Cpk = 1.32

— i---- 1 ^  I - T  • i ■ i * 1
116.8 117.6 118.4 119.2 120.0 120.8 121.6

Process Data
LSL 119
Target 120
USL 121
Sample Mean 120
Sample N 476
StDev (Within) 0.252857
StDev (Overall) 0.549797

— 1■— Within 
—  —  Overall

Potential (Within) Capability
Cp 1.32
CPL 1.32
CPU 1.32
Cpk 1.32

Overall Capability

Pp 0.61
PPL 0.61
PPU 0.61
Ppk 0.61
Cpm 0.61

Observed Performance
% < LSL 5.88
% > USL 0.84
% Total 6.72

Exp. Within Performance
% < LSL 0.00
% > USL 0.00
% Total 0.01

Exp. Overall Performance
% < LSL 3.45
% > USL 3.44
% Total 6.89
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Clogard 170g

Clogardl70g - Process Capability against Specified Limits

Process Data
LSL 170
Target 170.5
USL 171
Sample Mean 170.384
Sample N 390
StDev (Within) 0.309739
StDev (Overall) 0.443737

r — ' i ^  i “i— ‘- r 1— i— n r — '—  i “ i
168.0 168.6 169.2 169.8 170.4 171.0 171.6

— Within 
—  —  Overall

Potential (Wíthin) Capability
Cp 0.54
CPL 0.41
CPU 0.66
Cpk 0.41

Overall Capabílity

Pp 0.38
PPL 0.29
PPU 0.46
Ppk 0.29
Cpm 0.36

Observed Performance
% < LSL 7.69
% > USL 5.64
% Total 13.33

Exp. Within Performance
% < LSL 10.78
% > USL 2.33
% Total 13.11

Exp. Overall Performance
% < LSL 19.37
% > USL 8.24
% Total 27.61

Clogard 170g - Processs capability against legal standards

LSL Target USL

164 166 168 170 172 174 176

Process Data
LSL 162.35
Target 170
USL 177.65
Sample Mean 170.384
Sample N 390
StDev (Within) 0.309739
StDev (Overall) 0.443737

Observed Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Within Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Exp. Overall Performance
% < LSL 0.00
% > USL 0.00
% Total 0.00

Within 
—  —  Overall

Potential (Within) Capability
Cp 8.23
CPL 8.65
CPU 7.82
Cpk 7.82

Overall Capability

Pp 5.75
PPL 6.03
PPU 5.46
Ppk 5.46
Cpm 4.35
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Clogard 170g - LSL and USL when Cpk = 1.29

Process Data
LSL 168.8
Target 170
USL 171.2
Sample Mean 170
Sample N 390
StDev (Within) 0.309739
StDev (Overall) 0.443737

—  Within
—  —  Overall

Potential (Within) Capability
Cp 1.29
CPL 1.29
CPU 1.29
Cpk 1.29

Overall Capability

Pp 0.90
PPL 0.90
PPU 0.90
Ppk 0.90
Cpm 0.90

168.0 168.6 169.2 169.8 170.4 171.0
Observed Performance

% < LSL 1.79
% > USL 0.00
% Total 1.79

Exp. Within Performance
% < LSL 0.01
% > USL 0.01
% Total 0.01

Exp. Overall Performance
% < LSL 0.34
% > USL 0.34
% Total 0.68

For an example collected data for Clogard 40g, Clogard 70g, Clogard 120g and 

Clogard 170g were analyzed against Current Specified Limits which were given by 

the manufacturer and relevant Legal Standards. Cp & Cpk valúes are summarized 

below.

Product

Clogard 40g (against Specified Limits)

(against Legal Standards) 

Clogard 70g (against Specified Limits)
(against Legal Standards) 

Clogard 120g (against Specified Limits)
(against Legal Standards) 

Clogard 170g (against Specified Limits)
(against Legal Standards)

Cp Cpk

0.35 0.35 (process not capable)

2.82 2.38 (process capable)

0.76 0.63 (process not capable)

6.87 6.24 (process capable)

0.66 0.34 (process not capable)

7.12 6.78 (process capable)

0.54 0.41 (process not capable)

23 7.82 (process capable)

Cp and Cpk valúes are measures of potential process capability, calculated with data 
from the subgroups in the study. They measure the distance between the process 

average and the specification limits, compared to the process spread. Many industries
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use the benchmark valué of Cpk is 1.33, to compare the Cpk valúes of processes and 

to determine whether improve the processes or not.

4.3 Setting Specifícation Limits (LSL and USL)

New Specifícation limits were determined by analyzing Process Capability for each 

and every packaging process-
i

To decide the LSL and USL limits on a meaningful manner these valúes are 

calculated when the process is capable of achieving a Cpk valué around 1.33. 

According to that requirement specifícation limits for all packaging processes were 

suggested.

For an Example suggested specifícation limits of Clogard 40g, Clogard 70g, Clogard 

120g and Clogard 170g are given below:

Product LSL Mean USL

Clogard 40g 38.3 40.0 41.7

Clogard 70g 69 70 71

Clogard 120g 119 120 121

Clogard 170g 169.8 170 171.2

Therefore, adjusting the Target mean weight equal to the declared weight can be done 

in all Clogard packaging processes, as well as in almost all packaging processes 

without changing the current machine efficiency in order to minimize the Product 

Give Away.

Clogard tubes filling machines, Vimco machine and Norden machine can comply 

with suggested new Specifícation Limits shifting the last target weight to new 

specified target weight that is to declared net fcontent without enhancing machine 

efficiency, because the process has minimum standard deviation. That is these 

processes have high process capabilities and the process do not need to have high line
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capabilities. But in the Clogard 14g sachet filling process has a problem with high 

standard deviation, so it is difficult to inline with given Specifícation Limits as well as 

with suggested Specifícation Limits. This problem can prevent increasing line 

capabilities, that is fíequent adjustments of the filling process is required.

Sachets Machine No.01, No.02, No.03, No.04 and No.07, which are used to package 

all shampoo sachets and hair gel sachets have very minimum standard deviations, so 

changing only declared weight as the target mean weight minimizing “Product Give 

Away” can be achieved. In the case of hair cream filling process, it is difficult to 

inline with the specifícation limits for about four hours after batching. According to 

the observations, main reason is the increment of the viscosity of the hair cream with 

time, blocking the pistón of the sachet machine leading to high variation of the 

package filling net content. So it needs to do a development in order to overeóme this 

difficulty. There is a high standard deviation of Hair gel Sachets filling process using 

Multi Track (4) machine, so it needs high frequent machine adjustments.

Tub filling machine of hair cream and hair gel has a difficulty in complying with 

specifícation limits. That is in the case of foil sealing, the foil sealed tightly only if the 

tub contains higher cream or gel content than specified content. So it is better to 

change their foil sealing method.

Volumetric Filler machine which is used for the packaging processes of baby creams, 

shampoos and body lotions has low standard deviation and these filling processes can 

easily inline with the specifications. But the filling process of Baby Cheramy creams 

using 8 Multi Track Filling machine has a large variation of the filling weight content 

arising large amount of Product Give Away. So it is essential to do a development of 

the machine to improve the machine efficiency.

Filling processes of Hair oils, Colognes and mouth wash can easily inline with the 

specifications; because of these filling processes used 3 -  Nozzles Filler machine 

which is mainly controlled by manually. It is better to change the length of three 

nozzles when filling mouth wash; because of short length of nozzles leads to form 

formation which is take more time to filling the bottle and it cause the variation of the 

net content.
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Cologne machine which is used to fill colognes and cologne sprays has sufficient 

accuracy to inline with the specifícations. But the problem is most of cologne bottles 

capacity already grater than the declared amount. To solve this problem the declared 

amount can increase or the bottle capacity can decrease. But changing bottle capacity 

spends big cost which needs to change the mould of the bottle.

Accuracy of the tale machine is sufficient to comply with the specification limits, but 

sometimes because o f reducing the bulk density, bottle capacity would be insufficient 

to fill even the declared weight. In the case of that development should have to do to 

increase the bulk density of tale.
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CHAPTER 05

CONCLUSIONS AND RECOMMEND ATION S

5.1 Conclusions

It can be concluded that there is a Product Give Away, which contribute to a loss of 
6.95 Million Rupees from raw materials.

Specifícation Limits for all packaging processes were calculated by analyzing current 

process capabilities to achieve the process capability índex, Cpk valué around 1.33. 

Calculated Specifícation Limits can be effectively utilized the loss producing due to 

Product give Away.

Changing the previous Specifícation limits to calculated Specifícation limits result to 

Minimize the “Product Give Away” loss in all packaging processes.

5.2 Recommendations

Minimization of the Product Give Away of Clogard tubes packaging processes, 

Shampoo and Hair Gel Sachets packaging processes can done easily only changing 

the declared net fílling content as the target net content.

Weight variations of Hair Cream Sachets due to decreasing the viscosity of the 

mixture with time should have to prevent to minimize the “Product Give Away” loss.

It is better to increase the length of three nozzles of mouth wash fílling machine; 

because of short length of nozzles leads to form formation which is take more time to 

fílling the bottle and it cause the variation of the net content.

The Product Give Away of Cologne bottles and Oil bottles which have high capacity 

than the declared amount can be reduced changing the declared amount rather than 

changing the bottle mould which spends high investment.
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5.3 Suggestions for further developments

As a further development, applying a suitable automation option, which have ability 

to capture weights on-line in the production process and display captured weights in a 

graph consisting of mean, USL and LSL. Display window would be controlled by a 

Product ID card which is driven by a bar code scanning for the In-Process control 
records.
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