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CHAPTER |
INTRODUCTION

1.1. Introduction

Lacking proper strategy in terms of sourcing and procurement raw materials can
increase the cost of goods sold or contract price and supply risk. These two points are
concerned as significant points for purchasing department to well plan and control. In
terms of price, by not proper procure the raw material at the right time or proper
strategy, the contract unit price might not be competitive when compare to the market
price. In terms of supply, by having redundant transection process, long supply chain with
no value added or mono-supply source can create risks in terms of raw material scarcity

and late delivery as well.

Procurement improvement of raw material is the main focus for reducing the
contract unit price and minimizing the risk in terms of supply. There are five steps of
procurement improvement. Classification the raw material by using the Pareto Analysis is
the first step. Selection focusing group of raw material is performed then. Next, do the
market analysis by using Five Force Model in order to know the market risk value in each
selected raw material. After that, the strategy positioning of each selected raw material
can be plotted by using the Supply Positioning Model and Purchasing Portfolio Matrix.
The risk value from Five Force Model and relative expenditure from Pareto Analysis can
be used as information for plotting raw material position in the model. Finally, the action

plan and strategy are created in the final stage.

1.2 Background of Thesis

ABC (Thailand) Limited manufactures and supplies a wide variety of food products,
including seasonings, processed foods, beverages, frozen food and edible oils as well as
various amino acid-based products, pharmaceutical agents and cosmetics product
expanding from Japan to the rest of the world. The main product is a food seasoning.
There are four production plants which are PhraPradaeng plant (PPD), PathumThani plant
(PTT), KamphaengPhet plant (KPP) and Ayutthaya plant (AYT).

In order to produce these selling products, several chemical raw materials,

additive food and others are required. The total purchasing raw materials are 84 items (73



domestic and 11 import raw materials) with the total cost approximately 7,376 million

baht per annual.

Raw material type

® Chemical raw materials 61 ltems
® Additive food raw materials 11 Iltems

® Other raw materials 12 Items

In terms of the sourcing and purchasing, uninterrupted flaw of raw materials and
services for company operations, find reliable alternative sources of supply, buy at the
most economic order quantities best value (a combination of right quality at right
quantity at the best price with the best supplier service) and maintain good relations with
vendors are significant points to concern. The threats of resource depletion, raw materials
scarcity, intensified competition in terms of price and service are very significant points for
purchaser to well operate and control. By shortage only one raw material, it can be
trouble for the whole production line. Hence, the company especially for procurement
department that not well manage their supply, they will not only unsmooth their

production and operation but also increase their sourcing and raw material cost as well.

1.2.1 Introduction to procurement improvement of raw material in a food seasoning

production company

In order to achieve the improvement targets, the scheme processes can be set

and divided into five phases as shown in Figure 1.1.



Classification

(Phase 1) r\

Selection

{Phase 2) ﬁ

Market Analysis

(Phase 3) r\

Strategic Positioning
(Phased)

N

Action Plan
{Phase 5)

Figure 1. 1 Scheme for improving the supply management

(adapted from Peter Kraljic) [1]

Phase 1: Classification

In this phase, the raw material will be classified by using Pareto Analysis based on
the percentage of total expenditure cost (show in Appendix A). Those raw materials can
be classified into three major classes which are class A (20% of raw material can generate
the 80% of expenditure), class B (30% of raw material can generate 15% of expenditure)

and class C (50% of raw material can generate 5% of expenditure) [2].
Phase 2: Selection

After raw materials have been classified, the selection of raw materials for
improved their supply management and cost reduction is performed then. The selection
focuses only on chemical raw material type. The chemical raw material in class A and top
five chemical raw materials which have highest expenditure along with high supply risk

from class B are selected to improve procurement cost and supply.



Phase 3: Market Analysis

The selected raw materials from phase 2 are analyzed in terms of current market

situation. The Five Force Model is used with five perspectives for considering.

e 1" Force: Competitive Rivalry within an Industry
L 2nd Force: Threat of new Entrants

® 3" Force: Threat of Substitute Products

o 4" Force: Bargaining Power of Suppliers

Sth Force: Bargaining Power of Customers

By using Five Force Analysis, the market risk score value can be known and plotted into

strategic positioning in phase 4.
Phase 4: Strategic Positioning

After knowing the risk supply position of each item, the strategic positioning is
analyzed in order to sort out all of the selected items into categories. This category
process can be divided into two parts. The first and second part will use Supply
Positioning Model and Purchasing Portfolio Matrix respectively. By having the amount of
expenditure from Pareto Analysis and supply risk score from Five Fore Model can locate
raw material position in Supply Positioning Model. This model can classify raw materials
into four different groups which are critical, bottleneck, leverage and routine. By using the
analyzed information from Five Force Model, the power of purchaser and supplier can
be compared. This can locate raw material in the Purchasing Portfolio Matrix. This model
can classify the raw material position into three main groups which are Exploit, Balance

and Diversify.
Phase 5: Action Plan

After classified raw materials into three strategic thrusts with different supply
position, the action plans for each raw material are created. With different classification,

they will have different individual elements in purchasing strategy.



1.2.2 The important procurement improvement of raw material in a food seasoning

production company

Because one of the factor that affected to the cost of goods sold is resulting from
the cost of raw material. Not well operate in terms of purchasing strategy contract price;
the company might struggle to hold the line on their overall cost of goods sold. In terms
of production perspective, shortage even one of raw material can halt the whole
production line. By having a good supply management along with good sourcing
strategies, the company can eliminate the shortage of raw material creating on time

delivery with competitive price as well.

1.3 Statement of Problem

There are several chemical raw materials that needed to be purchased and
responsible for their movement by ABC (Thailand) Limited procurement team. With large
amount of item Llists, some of raw materials are not well plan and apply proper strategy
for sourcing and performing the contract price. Purchasers might sometime perform
contract by just using their habitude without well strategic planning even they have more
bargaining power compared with vendors. This can create loss of bargaining power in the
long term with high unit cost. Finally, the company will gain less profit because of high
cost of goods sold. The selected chemical raw materials for improving procurement

efficiency are following.
Sulfuric Acid
Problem - Not maximize bargaining power
- Creating high offer unit price with not conform to the global price trend

By observing the graph trend line between sulphur FOB (Free On Board)
vancouver price and ABC purchasing price, the ABC purchasing price trend is not followed
along the FOB (Free On Board) vancouver price trend. For example, when the global price
trends to go down, the ABC purchasing price grows up or remains stable as shown in
Figure 1.2. This indicates that the purchasing team are not well strategic plan for

negotiation and not utilize the purchaisng power efficiently.
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Figure 1. 2: FOB (Free On Board) Vancouver Price vs ABC purchasing price of
Sulfuric Acid (Referencing price from FOB Vancouver Price [3]

and ABC Purchasing Department)

The reason behind this issue is that there are too several suppliers with no
competitive atmosphere. Every supplier will receive the same portion ratio of purchasing

volume in every quarter as shown in the Table 1.1.

Table 1. 1: The portion of purchasing volume from current suppliers

Supplier Name Purchasing Quantity Ratio
H Co., Ltd 30%
X Co., Ltd 20%
V Co., Ltd 20%
Y Co., Ltd 20%
ZCo., Ltd 10%
Total 100%
Potassium Chloride
Problem - Monopoly supplier

- Less bargaining power
- High risk due to only one supply source

As the purchasing price and global price trend show in the Figure 1.3, the
purchasing price trend is not followed along the global trend line in some of particular
period. For example, when the global price trends to go down, the ABC purchasing price

grows up or remains stable.
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Figure 1. 3: Global Price Trend vs Purchasing Price Trend of Potassium Chloride
(Referencing price from Fertecon Potash Report 2009-2014 [4]
and ABC Purchasing Department)

The reason behind this issue is that there is only one trader suppling this raw
material to ABC. Hence, the purchasing team might loss the bargaining power along with

high risk due to no second source and monopoly supply.

Ammonium Chloride

Problem - Monopoly supplier
- Less bargaining power
- High risk due to only one supply source

As the graph in Figure 1.4 shows, the Ammonium chloride price almost conforms
with Ammonia and Hydrochloric acid (two main raw material for producing Ammonium
chloride) price trend. However, there is only one supplier supplied this product to ABC.
Supplier offers the unit price as same as every month hence, the graph will show the

stable offer unit price even the global price trends to decrese or even increase.
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Figure 1. 4: Amonia, Hydrochloric acid and Ammonium chloride price trend

(Referencing price from ABC purchasing department)

By having only one supplier, there is no competitive atmoshere along with no

comparing offer price when performing the contract. This can create loss of bargaining

power in the long term.

Coal
Problem - Not creating competition atmoshere to supplier
- High expenditure due to not well strategic plan for choosing product
specification creating high consumption per day
Table 1. 2: The contract price, allocated volume
and coal specification of each supplier
Price offer ] . Purchasing plan
Supplier Quy. Oct.-Dec'13 Final C:I;IEZC Sulphur Mi&?tﬁre Ash F;z‘t:f) Delivery Contract
-l i ontra

(Tiday) offer | 1stOffer gm:sg (ke (apgy| (%) (%) period | © " " | Amount (THB)

U Cao., Ltd 60 3,300 3,200 3,100 5,890 0.12% 23.21% 4.03% 0725 5,400 16,740,000
0 Co., Ltd 60 2570 2,500 2,450 5 644 0.13% 33.14% 358% 0.687 5,400 13,230,000
P Co., Ltd 30 2,600 2,550 2,500 5,610 07%| 31.81% 451% 0.702 2,700 6,750,000
QCo., Ltd 30 2,600 2,500 2,450 5,600 0.60%| 33.14% 3.45% 0.697 ”Jaal_r,]_]; 2,700 6,615,000

V] .

N Co., Ltd 60 2500 2,550 2,450 5,558 0.38% 35.89% 5.00% 0.751 5,400 13,230,000
$ Co., Ltd 60 2450 2,450 2,450 5677 0.80% 30.41% 373% 0.663 5,400 13,230,000

T Co., Ltd 30 2,600 2,600 2,550 5,570 0.30%| 31.21% 3.94% 0.709 2,700 6,885,000
Total 330 Total 76,680,000
Avg. Price 2,581.82

As the Table 1.2 shows, there are several suppliers receiving a few

purchasing volume per day. For example, some supplier supply only one truck (30

T/truck) which is not maximized utilizing their capacity. This creates high offer unit price.




In terms of the product specification, coal specification can easily vary to the
environment factors. Hence, calorific value, sulfur emission, moisture and ash are the
factors that needed to concern when performing the contract as well. Some supplier
offer high calorific value (25,800 Kcal), some offer low-medium calorific value (5,500-5,800
Kcal). The high calorific value can lower the consumption per day but need to trade off
with increasing in unit price. Hence, by creating the right portion between high and low
heat calorific value along with negotiation for competitive price are needed to be

performed in this raw material.
Urea
Problem - Monopoly supplier

- Not optimize using Urea as an alternative product of Ammonia
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Figure 1. 5: Compare FOB Black Sea Price and ABC Purchasing Price of Urea
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(Referencing price from ABC Purchasing Department)

As the Figure 1.5 shows, urea market price is dramatically decreasing in June 2012.
At that time, the ammonia is almost totally converted to urea due to high demand of
fertilizer. However, even the global urea price is significant decreasing, ABC purchasing
team still bought with high unit price. This is because ABC has to purchase large amount
of urea quantity instead of ammonia in this urgent period with only one available urea

supplier in a company approved vendor list.
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Table 1. 3: The Consumption Ratio of Ammonia VS Urea

Urea Vs Ammonia Consumption
Ammonia . Ammonia
Month Urea (MT) Urea %Ratio
(MT) %Ratio
Apr-12 200.00 370000 10% =
May-12 200.00 3780.00 10% S0%
Jun-12 B00.00 355022 25% 75%
Jul-12 B500.00 3560.00 25% F5%
Aug-12 S00.00 350600 25% 75%
Sep-12 200.00 3712 .83 10% =
Oct-12 200.00 379025 10% =
MNow-12 200.00 373174 10% S0%
Dec-12 200.00 375422 10% S0%
Jan-13 200.00 370000 10% 90%
Feb'l3 -
Mar'ld

As the Table 1.3 shows, by shortage of Ammonia in June 2012, ABC has to urgent
purchase urea as an alternative for ammonia. The percentage ratio for using urea versus
ammonia is 25% per 75%. However, after the situation subsides and to be normal in
September 2012, purchaser still maintains to use urea: ammonia as 10:90 till March 2014
even urea price is more competitive. There is only 5-10% of urea portion. This might not

create the significant profit.

Antifoam GD-113 and Succinic Acid

Problem - Long supply chain and several parties’ cooperation creating high risk, long

lead time and high unit price due to several premium costs added
- Monopoly supplier creating loss bargaining power

- The contract is performed as monthly basis. This initiates redundant work

to the purchaser and can increase human error as well
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Figure 1. 6: The Current Ordering Process of Antifoam GD-113

and Succinic acid

As the Figure 1.6 shows, ABC purchasing team receives antifoam GD-113 and
succinic acid monthly consumption plan from factory before using approximately 4
months. This consumption plan and purchasing order are forwarded forth and back along
the chain. With several parties along the chain and monthly basis operation, this can

create longer lead time, high premium cost added and create human errors as well.

Ammonia

In order to produce ammonia, natural gas is used as main raw material. Ammonia
can be converted to urea which is normally used as a main raw material for fertilizer

(shows in figure 1.7).

l Matural Gas I [ﬁmmonia Gas ]

Figure 1. 7: The Ammonia Gas and Urea Production Process

Normally, ammonia supply chain is shipped from manufacture located in
Indonesia (Main source for supply ammonia in Asia). By rising in the fertilizer demand in a
particular period of time, more ammonia ratio is converted to urea in order to produce
fertilizer using in their local country. Hence, there is not enough ammonia for export to

other countries. By relying on only one source, our suppliers (A Co.,L.td and B Co.,Ltd )




12

cannot search for new supply sources and not on time delivery. ABC (Thailand) Limited

had to face with ammonia shortage situation (shows in Figure 1.8).

Maker Domestic Trader Customer

—
/ ACo., Ltd

ABC
, Tank NH3
Ship Tanker H-—> L i
Manufacturer Ip Terminal Truck (Thal]and)
Limited

| BCo,ltd

;

Figure 1. 8: Ammonia Supply chain

Normally, the total consumption ammonia per month is approximately 2,378 T.
However, in crisis situation, supplier can supply this raw material only 1,276 T. or 46%

decreasing from normal case as shown in Figure 1.9.

Normal case : 1000 T/Min PTT Compensate NH3 by maximize
400 T/M in PPD alternative product utilization
978 T/MinKPP1

1,102 T
2,378 T | a6%
1,276 T
Normal case Crisis case

Figure 1. 9: The Ammonia Shortage Situation

Caustic Soda and Hydrochloric acid (Chlor-Alkali)

Due to Japan earthquake (Tsunami), C Co.Ltd in Japan had to shut two of its
three caustic soda plants after they were damaged by the earthquake. By C ’s global
policy, Cin Thailand which is main domestic maker suppling Chlor-Akali to ABC (Thailand)
Limited (62% of ABC’s total caustic soda consumption) had to transfer additional caustic
Soda to C in Japan to supplement their local production. Hence, there is only a few

portions which are approximately 38% supplied from other traders to ABC (Thailand)



13

Limited. This situation is not only affected to the caustic soda supply but also

hydrochloric acid due to co-products.

As showed in the Figure 1.10 below, there are, normally, four suppliers supplied

caustic soda and hydrochloric acid to ABC. By reducing in caustic soda and hydrochloric

acid volume from C Co.,L.td who is concerned as a major supplier in chlor-alkali business,

this can create raw material shortage to ABC.

' Manufacturer
' Domestic !
.

C Co.,Ltd

\\ ? ‘ ABC
7 ill’:o%‘—o (Thailand)Limited

' E Co.,Ltd

50%MNaOH

35%HCI

F Co.,Ltd

Figure 1. 10: The Caustic Soda Supply Chain

Normal case: 13,850T/M in PPD
610 T/Min PPT
1,320 T/Min KPP1
5,590 T/Min KPP2

Compensate NaOH by maximize
alternative product utilization

13,110T
21,370 T
182% | 8260T
Normal case Crisis case

Figure 1. 11: The Caustic Soda Shortage Situation

As shown in the Figure 1.11, the consumption of caustic soda per month is 21,370

T. When the shortage situation occurred, the volume of supply is reduced to 8,260 T.
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The conclusion of above problems can be stated as below.

In terms of raw material price

® No proper strategies for each raw material when performing the contract
® | 0ss bargaining power due to no competition atmosphere among the suppliers

® | ong supply chain with more premium cost added, creating high unit offer price as

a result

In terms of supply

® High risk due to no alternative products
® High risk due to no alternative sources and vendors

® | ong supply chain creating more lead time and risks along the chain

1.4 Objective of Thesis

The objective of this thesis is to improve the procurement of chemical raw
material in a food seasoning production company in order to reduce cost for souring raw

material and minimize risk in terms of supply.

1.5. Scope of Study

The study will focus on minimize supply risk, make most of buying power and
cost reduction for sourcing chemical raw material in class A and top five highest
expenditure along with high supply risk from class B . The following topics will be

included.

1). Classify the list of raw materials by using Pareto Analysis tool based on amount of

annual expenditure into three classes (Appendix A)

Annual Expenditure Calculation

To calculate annual expenditure, it can be calculated by using contract unit cost
multiply with contract volume as below equation. The contract unit cost is included raw

material cost, transportation, exchange rate, premium cost, clearing charge, operation cost
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and profit. However, this cost structure is depended on the nature of raw material such

as domestic or import product.
Expenditure per contract = Contract Unit Cost X Contract Volume

Contract Unit cost structure = Raw material cost + Transportation cost + Exchange

rate+ Premium Cost + Clearing charge+ Operation cost+ Profit

Amount of annual expenditure = The sum of total expenditure per contract in the

particular year

Word Definition

Unit Cost:

Unit cost refers to the contract price that supplier offers to buyer. There are
several component costs are added in unit cost structure. Different raw material might
have different unit cost structure. For example, the domestic raw material has no

exchange rate, premium cost and clearing charge are added in the unit cost structure.
Raw material Cost:

Raw material cost is the cost of raw material itself. Mostly, raw material price is

depended on demand and supply in a particular period.
Transportation Cost:

Transportation cost is the transaction cost of raw material. The transportation cost
is depended on the delivery type agreement. ABC has two contract types which are

delivery to factory and ex-factory
Exchange rate:

This value refers to the money exchange rate. It depends on appreciation and

depreciation of Thai baht against the foreign rate.
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Premium Cost:

Premium cost is the cost that each supplier added along the supply chain. The
more number of suppliers or parties relevanted in the supply chain, the more premium

costs are added along the chain.
Clearing Charge:

Clearing charge is the transaction fees. When the product arriving to the port, the

shipping company has to pay for this cost.
Operational Cost:

Operational cost is the cost of business operating, producing or managing raw

material such as warehousing cost and etc.
Profit:

Profit or margin is an added up price when supplier selling their product. Supplier

is normally set up their profit as a fix percentage in their cost structure.

2). Only chemical raw material from class A and top five highest expenditure with high

supply risk chemical raw material from class B are focused as shown in Table 1.4.

Table 1. 4: Selected Raw Materials from Class A and B

MATERIAL LIST NO. Amount Cumulative % fotal  Group

1 | TAPIOCA STARCH 1 2.579.602.284 37 2,379.602.284 37 3497
2 | AMMONILA GAS 100% (NH3) 2 1,003,295,313.23 3,982.897.797.62 | 4837
3 | RAW SUGAR 3 670,764,031 40 4253 661.849.02 57.66
4 | INOSINE (Note: Will beTerminated) 4 335,203,822.40 4,788,865,671.42 6221
5 | FUEL oL "C" 5 302,268,615.43 4,891,134,286.83 6631
6 | CAUSTIC SODA 32% (NaOH) 6 205.918.639.20 5.187.052.926.05 7032
7 | SODIUM ACID PYROPHOSPHATE (Note: Will beTerminated) | 7 284,003,180.60 3,471,056,106.65 7417
8 |CDAL 8 258,495,703.70 5,729,351,810.33 7167 N
% | HYDROCHLORIC ACID 35% (HCD) 9 219,808.978.40 5,949 360,788.75 80.63
10 | CAUSTIC SODA 30 % (NaOH) 10 185,142,824.00 6,134,303,612.75 83.16
11 | SULPHURIC ACID 98% (H2S04 98%6) i 134,894,093 80 6.269.397.706.55 84.99
12 | TAPIOCA CHIP 12 128.728,354.17 6,398,126.060.72 86.74
13 | KEROSINE 13 121,343 464.60 6,519,469,525.32 88.38
14 | RICEHUSK 14 117.428,654 80 6.636,898.180.12 80.97
15 | CANE MOLASSES 13 103,966,157 80 6,742.864.337.92 9141
16 | SOY BEAN MEAL 16 76,714,792.60 6,819,379,130.52 9245
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17 | UREA 17 6,893,380,464.52
18 | POTASSIUNM CHLORIDE 18 6,943,935,008.52
19 | ANTIFORM GD-113K 19 6,988.037,866.02
20 | SUCCINIC ACID 20 71.019.262.813.52
21 | AMMONIUM CHLORIDE 21 045 671 345 86 51
22 | AMIX- JAPAN 2 26,103,685 24 031.10 587
23 | SODIUM TRIPOLYPHOSPHATE (STPF) 23 25,873,920.00 931.10 6.22
24 | ACTIVATED CARBON 5-3 24 23,003,000.00 53110 6.56
25 | S0DA ASH (DENSE) 25 23,290,000.00 7,145,945 951.10 6.87
26 | ANTIFOAM ANTIFOAN KAO FERMOL 1000 26 22.812.,900.00 7.168,738,851.10 7.18
27 | ENZYME DEXTROZYME GA 27 19,827 357 61 7,188 586 208.71 745

=1
a1

28 | UF MODULE

()
=)

e TANG ans Ang 1
19 800, 000 (0 7.208,386.208.71

29 | ENZYME KLIESTASE E-5 29 18.088.419.00 11 97.97 B
30 | ACTIVATED CARBON YL-303 30 17,097, 500.00 1 98.20
31 | FILTER AID CELATOM FW-20 31 16,179,062.85 36 28.42
32 | ACTIVATED CARBON CALGON 32 12,245,987.30 06 8.8
53 | PHOSPHORIC ACID (H3PO4 85%:) FOOD GRADE 33 8,761 380.00 35806 98.70
534 | 95% METHANOL 34 8.494 600.00 15806 98.82
33 |LPG 35 8.468.031.51 189.57 98.93
36 | SUPER REFINED SUGAR(MSG) 36 1,337,640.00 20.57 99.03
37 | PHOSPHORIC ACID (H3PO4 83%) FEED 37 1 0. 39.37 99.13
38 | DL METHIONINE 38 =L 9023
59 | CALCIUM OXIDE (Ca0) 39 36.57 9933
40 | BIOTIN (M GRADE) 40 {LET) 99 42
41 | ANTIFOAM COLORIN #102 41 {LET) 99.49
4 | AMICC 42 T 990,36

Hence, there are ten selected raw materials for performing procurement improving
in terms of price and supply. After apply the analyzing tools and models which are Five
Force Analysis, Purchasing Portfolio Matrix (Figure 1.12) and Supply Positioning Model
(Figure 1.13), the raw materials can be classified in to four different groups which are

critical, bottleneck, leverage and routine.

Power of Supplier

Low Average High

Coal

High Sulfuric acid

T

o

m -
'F_-_i CausticSoda Urea I S E T
% Average Ammonium Chloride
5 Hydrochloricacid Potassium Chloride
8

Succinic

Loww

Figure 1. 12: Classify Raw Material into three groups

by using Purchasing Portfolio Matrix
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3 Succinic 4
GD-113 Urea Ammonia

Potassium Chloride

—
= | Ammonium Chloride HydrochloricAcid =~ CausticSoda
=
j= 1
5
Al 1 P
Coal
Sulfuric Acid
Relative Expenditure —

Figure 1. 13: Supply Positioning Model

(1. Routine position,2. Leverage position, 3.Bottleneck position and 4. Strategic position)

1.6. Proposed Methodology

1). Classify the list of raw materials based on amount of annual expenditure into three

classes which are class A,B and C ranking from highest expenditure to lowest

2). Select chemical raw material from class A and top five highest expenditure with high
supply risk chemical raw material from class B in order to improve their supply along with

cost reduction

3). Perform market analysis by using the Five Force model, the Competitive Rivalry within
an Industry, Threat of new Entrants, Threat of Substitute Products, Bargaining Power of
Suppliers and Bargaining Power of Customers are analyzed then, the level of the risk

value is evaluated.

4). Plot the product to the strategic positioning, there are two models which are Supply
Positioning Model and Purchasing Portfolio Matrix applied in this phase. The raw material
risk value and company buying strength against the strengths of the supply market can be

known respectively.
5). Set the action plan and strategy implementing to each selected raw material

6). Review result and create long term strategy
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1.7. Expected Benefits

1). Can indicate the raw material position in terms of supply risk versus relative

expenditure and relative bargaining power between supplier and buyer

2). Can create the action plan for improving supply management and cost reduction to

each selected raw material

3). For the items that have an alternative, the breakeven point formula can be indicated

and used in the real situation for deciding the contract

4). Can create competition atmosphere in order to make most of buying power with cost
reduction as a target, by reducing the purchasing expenditures can therefore result in

substantial improvements of the profit margin

5). For raw material with long supply chain, improve the supply route and find alternative

source are needed to be achieve in order to minimize lead time and reduce risk as well



CHAPTER Il
LITERATURE REVIEW

This chapter describes the related previous research and literature review. The
review describes the important of purchasing and supply management. This session
describes the important of purchasing department and function along with benefit for
applying supply management to improve purchasing efficiency. Next, the four stages
approach for improving purchasing efficiency is described. There are four steps which are
classifying the list of raw material, performing the market analysis to each of raw material,
locating the selected raw material to proper strategic position and creating the action
plan at the end. The last session is conclusion which summary all of the literature review

topics. The review topics are indicated below.
2.1 The important of purchasing and supply management
2.2 Measuring purchasing supply management and financial performance
2.2.1 Lever analysis
2.3 Four stages approach for improving purchasing efficiency
2.3.1 Phase 1: Classification
2.3.2 Phase 2: Market analysis
2.3.3 Phase 3: Strategic positioning
2.3.3.1 Supply positioning model
- Strategy for moving the matrix
2.3.3.2 Analyzing buyer and supplier power
- Purchasing Portfolio Matrix
2.1.4 Phase 4: Action plan

2.4 Conclusion
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2.1 The important purchasing and supply management

Nowadays, purchasing is not concerned as a support department. It is considered
as a strategic element of a company’s structure. This due to the fact that there is high
competition in term of the business operation, reduce cost along with increase revenue in
order to gain high profit margin is the business target. Several manufacturing companies
spend more than half of the sale turnover on purchased parts, raw material and services.
As stated in Carl Fenson and Par Edin’s research [5], the cost of goods sold s
approximately 60 percent of the production value. Hence, the companies that able to
enhance procurement understanding along with develop the buying process via supply

management; they are not only reducing cost but also minimizing risk from raw material

shortage as well.

2.2 Measuring purchasing supply management and financial performance

The scheme for measurement the purchasing & supply management and financial
performance is stated in the Figure 2.1. As Evi Hartmann, Dieter Kerkfeld and Michael
Henke‘s research stated [6], the performance of purchasing and supply management
(PSM) outcome can be measured into two different perspectives. The first perspective is
PSM performance outcomes. The second perspective is financial performance outcomes.

In order to measure the PSM performance outcomes, there are five drivers as following.

e

Supplier

managemem

Cross-functional

integration

Strategy

Purchasing

development

Human resource

maturity

]TJ?[I]ﬂgE]ﬂEI]I
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Cost \\\

—HI1 —

'\\pﬁ-rforma ]lCE’/

~ Quality \
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N anee_s
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Figure 2. 1:

Model of purchasing & supply management drivers

and performance outcomes [6]
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1). Supplier management

Supplier management is concerned as a core responsibility of PSM for dealing with
the interface of supply base. The research states a shift for many categories away from
the traditional emphasis on cost and quality toward increasing technological reliance on
suppliers’ capabilities to design processes and products. The growing of supply
management on the supply base in order to create competitive advantages has increased
the expectation of senior management about vendor performance [6]. Therefore,
purchasing and supply management has a strong interest in managing the capabilities and

performance of supply base [7].
2). Cross-functional integration

The cross-functional interaction and collaboration accentuates the PSM in terms
of improvements with other functions such as product development, alternative product
implementation and marketing. This indicates that the purchasing function is equally
important to other strategic functions such as production, marketing or finance [8]. Before
other functions consider inputs from PSM, they must accept it as being strategic and
legitimate. Hence, by working as a cross-functional, it can indicate how well purchasing
function is institutionally accepted and legitimized by other functions and senior

management.
3). Strategy development

The purchasing and supply management strategy development has to support
and consist to the firm’s capabilities. This can be performed by three stages. First, PSM
must have a formally written strategy. Second, PSM’s strategy needs to be reviewed and
adjusted regularly to match to the firm’s strategy. Third, PSM’s strategy requires to

include a strategic category sourcing approach.
4). Human resource management

Purchasing professionalism is considered a significant antecedent to strategic
purchasing [9]. Skill level has been found to be important in establishing an interface with

technical functions especially when purchasing is integrated into new product
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development project. As Carr and Smeltzer’s research [10], they also stated that to fulfill
the purchasing and supply improvement, human management is very significant point to
concern. Develop and train over time along with appropriate allocated to tasks are the

way to motivate PSM professionals to pursue the required development.
5). Purchasing and supply management controlling

Performance measurement and control is not an easy exercise especially where
purchasing and supply value chain are considered [11]. In order to perform PSM
controlling, target setting and performance appraisals on the PSM team level have to
create shared goals. This can encourage the responsibility toward the team and its

individual members.

Purchasing can directly influence savings on materials and services by reducing the
cost of purchased raw material over the time. Moreover, the contribution of purchasing to
overall success exceeds cost reductions is supporting manufacturing performance [12] or
innovation [13]. For the financial performance outcomes perspective, it is mainly focusing
on cost reduction which concerned as a key of a financial. There are two main concepts
emerged along this line. First, reductions in the costs of goods sold were attributed to
PSM. Second, the utilization of PSM employees improved such as reduction in overhead
costs. However, the second approach is attracted little to no interest from academia due

to their over-simplicity.

To indicate the challenges at the output level, the cost, quality and innovation
performances as stated as following are expected to illustrated direct operational benefits

from improvements in PSM activity.
1). Effect of PSM drivers on cost performance

As Carr and Pearson’s research [14], cost savings are the primary target of PSM
because it is influencing up to 80% of a firm’s costs. The tackle of costs is from two ways.
First, it can rationalize the demand for purchased goods and services on the business
side. Second, it can lower the costs for goods and services on the supply side. On the

business side, PSM can issue guidelines, substitute components and share resources. For
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the supply side, PSM can create a supply base that offers the required goods and services

at the lowest total cost which are purchasing price and logistic cost.
2). Effect of PSM drivers on quality performance

There are three factors affected to the quality performance which are optimizing
the supply base, improving and developing the suppliers’ capabilities and ensuring
reliability of the supply chain to maintain the desired quality level. To implement a
quality strategy, PSM needs to identify and select superior suppliers and monitor their
performance [15]. There are defining, tracking and discussing performance measures of

every supplier on a regular basis.
3). Effect of PSM drivers on innovation performance

Innovation can create cutting edge of product and service. It can differentiate
themselves from competitors. The innovation can improve efficiency, quality, style and
technology. PSM’s access to its supply base opens the opportunity for several strategies
along with significant innovations than companies could achieve alone from exploiting

internal resources [16].
2.2.1 Lever Analysis

Lever analysis is a tool for measuring and identifying cost reduction. Identify the
total cost of ownership (TCO) which is concerned as a purchasing tool aimed at
understanding the true cost of purchasing especially service and goods from particular
supplier [17] and perform in depth analysis of the relevant cost composition can lead to
identify the proper cost reduction. The cost reduction can be performed by supplier
consolidation such as leveraging volume and choosing best supplier or can be performed

by innovation and continual improvement such as changing usage patterns and etc.[18]

Lever analysis has been applied by many consulting companies. This is a set of
measurement of sourcing performance improvement in a commodity group. The
traditional form of lever analysis considers six sourcing levers which are pooling, price
evaluation, global sourcing, product optimization, process improvement and supply

relationship [19]. However, there are 10 experts who had experience in over 100
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commodity group saving projects, they revised lever workshop methodology in three

firms, a seventh “commodity-spanned” lever was added [20] as shown in Figure 2.2.

However, all seven levers must be simultaneous considered in order to eliminate
trade-offs. For example, the lever global sourcing may work against a strategy to intensify

relationships in order to profit from local supply cluster [21].

Pooling of demand Product and programme optimisation
» Redudion number of suppliers for a commodity, » Modification of the material / service,
increasing purchasing volume with the remaining standardisation, designto-cost
suppliers
Price evaluation Process improvement
+ Mew forms of negotiating prices (e-auctions, # Simplification or automation of buyer-seller
analysis of price compaosition, more frequent interface (material flow, demand planning,
quotations, game-theoretic models) logistics, often with information technology)
Extension of supplier base Intensification of supply relationship
# |ntroducing new sources, usually global sourcing # Strategic partnership, eady supplier inclusion in
effort new product development, alternative contracts
(e.g. cost-plus or gain-sharing agreements)
Commodity-spanned lever
» Dptimisation at the Intedfaces between commodities, design-to-process, forming partnering consortia of
several suppliers of different commodities

Figure 2. 2: The seven sourcing levers [20]
2.3 Four stages approach for improving purchasing efficiency

To minimize risk and make most of the potential of buying power, there are four

stage approach indicated by Peter Kraljic [1] for achieving in this issue.

2.3.1 Phase 1: Classification

First, the company has to classify its purchased materials or items. This can be
classified by using volume of purchase basis, percentage of total purchase cost,
expenditure cost or business growth. Using these criteria, the company can sort out all of
the purchased items. Pareto analysis can be used as a helping tool in order to classify

the list of the purchased raw material.



26

2.3.2 Phase 2: Market analysis

To perform the market analysis, Five Competitive Force can be used as a helping
tool. As Michael E.Porter ‘s article [22], the five issues (show in Figure 2.3) for analyzing

the market analysis are following.

Bargaining Bargaining
Power of Power of
Suppliers Buyers

Figure 2. 3: The Five Forces that Shape Industry Competition [22]

1). Threat of Entry

New entrants can bring new capacity along with desire to gain the current
demand. This can increase the competition and pressure on prices, costs and the rate of
investment in term of supply. Particularly to the new entrants who are diversifying from
the markets can leverage the existing capabilities and cash flows to shake up competition.
The threat of new entry depended on the entry barriers that available in the current
market. If the entry barrier and current market competition are low, the threat of entry is

high.
2). Power of Suppliers

Suppliers that have a powerful power can charge higher prices, limit quality and
service or shift cost to industry participants. If there is no alternative or substitute product

available in the market, the supplier power will be enhance.
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3). Power of Buyers

The customers who have power for negotiation can capture more value for price
costing down; enhance product quality and more service from the supplier as well. The

characteristic of powerful customer are indicated below.

® There are few purchasers with large amount of volumes relative to the size of the
single vendor.

® |f the buyers believe that the product is standard and can easily sourcing in the
market, they tend to play one supplier against another in order to increase the
purchasing power.

® |f the switching cost for changing the product is low, the buyers will have more

bargaining power and can change vendors whenever they require.
4). Threat of Substitute Product

The substitute product means the product that can perform the same or similar
function as an industry’s product. By having the substitute product, buyers tend to have
more bargaining power in term of negotiation and compare the offer price between
industry’s product and substitute. The product that has a competitive position in term of

price and supply will be chosen by buyer.
5). Rivalry among existing competitors

There are several rival forms among the existing competitors. There are advertising
campaigns, service improvement, price discounting and new production introductions.
With high rivalry of these factors can decrease the profitability of an industry. The factors

that enhance the rivalry among existing competitors are following.

® There are several competitors existing in the current market. If the competitors are
numerous or roughly equal in size and power, the company might find hard to
survive in the business.

® The growth of industry can affect to the competition in the market. If the growth
of industry is slow, this can precipitate the fight among the competitors in term of

market share.
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® |[f the exit barriers which are opposite to the entry barriers are high, these barriers
can keep the companies in the market even they may gain low or negative

returns. This brings about excess capacity remains in use in the supply market.

Consideration point for using Five Force Analysis

® Five Force Analysis can be used where there are at least three competitors in the

market.

® The impact of the government should be concemed when performing the
analysis.

® The dynamic or changing characteristics of the industry should be considered [23].

2.3.3 Phase 3: Strategic positioning

After performing classification and market analysis, the strategic positioning can be

analyzed by using supply positioning model and purchasing portfolio matrix respectively.
2.3.3.1 Supply Positioning Model (Kraljic’s Approach)

To categorize the number of raw material, supply positioning model as shown in
Figure 2.4 can be used. The model will indicate the allocation of resources across the
organization as well as identifying appropriate procurement procedures in the Table 2.1.

The materials can be classified into four groups as following.

® (ritical or Strategic: High profit impact with high supply risk
® Bottleneck: Low profit impact with high supply risk
® | everage: High profit impact with low supply risk

® Routine or noncritical: Low profit impact with low supply risk



Table 2. 1: Main Tasks and Required Information of Supply Positioning Model [22]

profit leverage strategic
impact
non-critical bottleneck
—l

supply risk

Figure 2. 4: Supply Positioning Model [24]

Supply Position

Main Tasks

Required Information

Strategic Items

-Accurate demand forecasting
-Detailed market research
-Development of long term
supply relationships

-Risk analysis

-Highly detailed market data
-Long-term supply and demand
trend

-Good competitive intelligence
-Industry cost curves

Bottleneck Items

-Control of Vendors
-Security of inventories
-Back up plans

-Medium term supply and
demand forecast
-Very good market data

Leverage Items

-Contract/spot purchasing mix
-Vendor selection

-Product substitution

-Target pricing strategies and
negotiations

-Order volume optimization
-Exploitation of full purchasing
power

-Good market data

-Short to medium term demand
planning

-Accurate vendor data
-Price/transport rate forecast

Noncritical Items

-Product standardization
-Order volume monitoring

-Good market overview
-Short-term demand forecast
-Economic order quantity
inventory levels
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As Marjolein C.J.Caniels and Cees J. Gelderman’s research [25], the materials

which are in the strategic quadrant in supply positioning model, both supplier and

purchaser should have a good mutual understanding. Critical analysis in terms of the

market, risk, optimization models, price forecasting including various other kinds of

microeconomic analysis is needed. For the bottleneck quadrant, the purchaser should

ensure a constant supply by keeping high stocks and specific market analysis is required.
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For leverage quadrant, procurement department should let those suppliers prevail for the
lowest offer price. E-procurement might be used for competitive bidding and short-term
contract. Lastly, non-critical quadrant, the similar package of product with certain supplier

is preferable. It is also possible to have only one supplier for several products.

Although there are other available models, supply positioning model or Kraljic’s
approach became the dominant approach to what the profession regards as operational
professionalism [26]. As Lamming and Harrison’s research stated [27], they also confirmed
that supply positioning model remains the foundation of purchasing strategy for several

organizations across different sectors.

Strateey for movine the matrix

In order to create strategy to each type of raw material in the supply positioning
model, Marjolein C.J. Caniels and Cees J. Gelderman’s research [25] states the strategy

solution as following.
1). Strategic Items

These items are concerned as value to the organization in term of large impact to
the profit along with high supply risk. Strategic items are normally purchased from single
source or one supplier causing a high supply risk to the company. The recommendation

and scenario of supplier management in this position are following.
Scenario 1: Maintain strategic partnership

In order to balance the supply risk, company will aim to build the partnership
relationship with supplier. The commitment and mutual trust that is associated with an
intensified relationship is likely to reduce the supply risk to a minimum. With close
relationship to supplier can improve the product quality, delivery, lead times and cost
reduction. This situation can be characterized as one with balanced power between

buyer and supplier hence, mutual dependence is expected to be high.
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Scenario 2: Accept a locked- in partnership

This situation is concerned as supplier dominance while the buyer is in the
unfavorable conditions. For example, the supplier might hold the patent to a certain
product. Supplier and buyer in this condition are not much involved in the partnership as

scenario 1 above.
Scenario 3: Terminate a partnership

When the supplier performance is unacceptable, the buyer should attempt to
reduce the supplier dependence such as search for the alternative supplier or terminate

in a partnership.
2). Bottleneck Items

These items have moderate influence on the firm financial result. The supplier
trends to have dominant power. The recommend strategy for this product position is to
reduce the negative effects of the unfavorable position such as find other suppliers and

move towards the non-critical quadrant.
Scenario 1: Accept dependence and reduce negative consequences

This strategy is to ensure the supply even it needs to have an additional cost. For
example, the company might keep the extra stocks of raw materials or develop

consigned stock agreement with supplier.
Scenario 2: Reduce dependence and risk, find other solutions

This strategy aims to reduce the dependence of supplier. The company might

broaden the specifications of the product or search for new supplier.
3). Leverage ltems

These items are concerned as large share of the end product’s cost price in combination
with relative low supply risk. Obtain various suppliers can make buyer has several
incentives and possibilities for negotiation. Only small percentages of cost savings usually

involve large sums of money.
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Scenario 1: Exploit buying power

Because suppliers and products are interchangeable, there are no needed for long
term contract. Buyer might do the competitive bidding in order to dominance over the

suppliers.
Scenario 2: Develop a strategy partnership

This scenario is concerned as a few practitioners. It is dealing about adopting the
leverage to the strategic position. This cooperative strategy is only acceptable when the

supplier is willing and able to competitive advantage of the buyer’s firm.
4). Non-critical Items

The nature of the item in this position is having a small value per unit and many

alternative suppliers can be found.
Scenario 1: Pool purchasing requirements

The main strategy is to enhance the purchasing power by bundling and
standardization of purchasing requirements. This can reduce the cost of logistic and

administrative complexity.
Scenario 2: Individual ordering and efficient processing

When the pool purchasing cannot apply, the purchaser might adopt some kind of
individual ordering such as purchasing card application. This strategy attempts to reduce
the indirect purchasing costs that are involved in administrative activities such as invoicing

and ordering.
2.3.3.2Analyzing buyer and supplier power

In order to determine the supplier versus buyer power, there are several
supporting tools and models. In this thesis, the author describes the related tool which is
purchasing portfolio matrix and relevant research which is buyer and supplier

dependence.
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Purchasine Portfolio Matrix

This tool can identify areas of opportunity or vulnerability, assess supply risks and
derive basic strategic thrusts for the purchasing product. The Purchasing Portfolio Matrix
plots the power of purchasing against the power of supplier. This can be used for
develop counterstrategy or reverse marketing as well. There are three basic categories

shown in the Figure 2.5, each associated with a different strategic thrust as following.

® [xploit: Items where the company plays a dominant market role while suppliers’

strength is rated medium or low.

® Diversify: Items where the company’s role in the supply market is secondary

while suppliers are strong.

® Balance : Items with neither major visible risks nor major benefits

Compan
strenpg'rhy
Exploit
=
=S
Balance
Diversify .
-
=
3
Low Medium High
Supply market
strength

Figure 2. 5: Purchasing Portfolio Matrix [1]

As Kornelius and Van Stekelenborg research [28] stated, there is not enough for
only focusing on the power balance between buyer and supplier. To exploit the buyer
power can be a strategy that works in a short term especially in term of cost reduction
but not permanent achieve in the long run. However, the main critique concerns the
need of model in order to assist in the management of the company’s entire portfolio of

relationship.
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Relevant research

As referencing from the Marjolein C.J. Caniels and Cees J. Gelderman’s research
[25], the different in buyer and supplier perspective is analyzed in order to compare and

analyze for the interdependency.

Table 2. 2: Buyer and supplier interdependency [25]

Construct .
Buyer's dependence Supplier's dependence
Components
Logistic Logistical indispensability Financial magnitude
Technology Need for supplier's technological expertise Need for buyer's technological expertise
Availability of Availability of alternative suppliers Availability of alternative buyers
Switching costs Switching costs buyer Switching costs supplier

As the Table2.2 shows, the dependency of each construct components is different
depending on the perspective side (buyer or supplier). For the logistic based dependence,
the buyer focuses on the way of receiving goods. The logistic congruent to buyer’s
production system and correct delivery of goods are significantly concerned while the
main consideration for supplier is the financial nature. For the technology issue, the need
for the technological expertise is critical for both parties. The buyer requires for the
advanced technology from the suppliers. Hence, supplier has to increase the critical
specialized to the customers. For the alternative sources and products, buyer and
supplier are depended on each other. When buyer invests specific dedicated equipment
with specific supplier, this will result in high switching costs if the relationship is

terminated.

2.3.4 Phase 4: Action plan

After performing the product and supplier analysis, the company should create
both short term and long term plan. To plan and apply the purchasing strategy to each
type of raw material position is different depending on the nature of the product and
supply. For instance, the priority purchasing strategy for the bottleneck itemswhere the
supplier’s strength is more than the buyer, minimize the risk is highly concerned rather
than cost reduction. Adding for the extra inventory cost should be performed due to
supplier and source limitation. On the other hand, the priority for leverage item is cost

reduction concern. Several suppliers available in the market can enhance the buyer
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power to create competition atmosphere among the supplier in order to lowering the

unit cost as much as possible.

2.4 Conclusion

Purchasing department is not concerned as a support department. It is concerned
as a strategic department dealing with cost of company. To have a good result in
company financial performance, it is significantly relied on how well purchasing and
supply management operation in terms of supplier management, cost functional
integration, strategy development, human resource management, purchasing and supply
control. In order to improve the purchasing efficiency in terms of risk and cost reduction,
the company can apply the four stages approach. Firstly, purchased raw material must be
classified. It can be classified based on purchased volume, percentage of total purchase
cost or business growth. Secondly, performing the market analysis by using Five Force
Analysis as a helping tool, this can give the result in terms of the qualitative or/and
quantitative. Thirdly, performing the strategic positioning, this can located the item
positioning in order to apply the proper strategy. Normally, the supply positioning model
and purchasing portfolio matrix can be used in this stage. By plotting risk score versus
expenditure in supply positioning model, the product position can be known. For the
purchasing portfolio analysis, power of buyer versus power of supplier can be plotted in
order to know the relative power between buyer and supplier. Finally, the action plan
can be created to each selected raw material by using the analyzed information from the

previous phases.

Hence, by proper analyzing the product position along with observe from the
current problem situation, the worker can create the right strategy to the right item. This
can improve the purchasing efficiency in terms of risk management and cost reduction

both short term and in the long run.



CHAPTER 1lI
PRELIMINARY STUDY

This chapter describes about the raw material analysis. Five force analysis is a
main tool for analyzing the current situation of each raw material especially for the
company risk impact. In order to be more concrete in terms of risk analysis, quantitative
measurement is defined as a risk value number. These risk values along with other
analyzed information can be one of the significant data for locating raw material position

in the supply positioning model and purchasing portfolio model respectively.

3.1 Purposes

The preliminary study was created and conducted in order to satisfy the following

purposes:

1).To analyze the market current situation by using five force analysis model in order to

know the risk score value

2). To classify raw material position by using supply positioning model along with

purchasing portfolio matrix in order to apply the proper strategy to each raw material

3.2 Objectives

The major objectives of the preliminary study are following.

1). To rank raw material expenditure into three different classes by using Pareto analysis

and select the class that needs to focus

2). To analyze the current market situation in five different aspects which are competitive
rivalry within an industry, threat of new entrances, threat of substitute material, bargaining
power of supplier and bargaining power of buyer in order to know the risk score value as

a result

3). To classify the raw material position in term of supply risk versus relative expenditure
into four different groups which are strategic, bottleneck, leverage and non-critical in

order to apply the proper strategy

4). To compare the power of buyer and supplier in each raw material in order to create

proper strategy
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3.3 Scope of the preliminary study

The scope of the preliminary will focus on the chemical raw material in class A
and top five highest expenditure chemical raw materials from class B which also have

high risk in terms of monopoly supplier, long supply chain with high expenditure.

3.3.1 Procedure

The procedure for classify and locate raw material position can be seperated into 4 steps

as following.
1.) Apply Pareto Analysis

Using Pareto Analysis based on amount of annual expenditure in order to rank
the raw material expenditure from highest to lowest. Those raw materials can be
seperated into three classes which are class A (20% of raw material can generate the 80%
of expenditure), class B (30% of raw material can generate 15% of expenditure) and class

C (50% of raw material can generate 5% of expenditure) as shown in Appendix A.

Due to our scope of research, only chemical raw materials are focused. The
highest to lowest expenditure of chemical raw material in class A and top five highest
expenditure raw materials from class B which also have high risk in terms of monopoly
supplier, long supply chain with high expenditure. The list of selected improving raw

materials is following (shows in Table 3.1).

Table 3. 1: Selected Raw Materials from Class A and B

NO. MATERIAL LIST NO. Amount Cumulative % total  Group
1 TAPIOCA STARCH 1 2.579.602.284 37 2,579 602284 37 3497
2 | AMMONIA GAS 100% (NH3) 2 1.003,293.513.25 3,382.897.797.62 48.37
3 | RAW SUGAR 3 670,764,031 40 4253 66184002 57.66
4 | INOSINE (Wote: Will beTerminated) 4 353,203,822 40 4 588 863,671 42 6221
5 | FUEL OIL "C" 3 302.268,613.43 4.801.134.286.85 66.31
6 | CAUSTIC SODA 32% (NaOH) 6 195.018.639.20 3.187.052.926.03 70.32
7 | SODIUM ACID PYROPHOSPHATE (Mote: Will beTerminated) 7 284,003.180.60 3.471,056.106.63 74.17
§ | COAL 8 238.493.703.70 3,728.551.810.33 7767 A
9 | HYDROCHLORIC ACID 35% (HCI) o 219.808.978 40 5,049 360,788.75 80.63
10 | CAUSTIC SODA 30 % (NaOH) 10 183,142 824 00 6,134,503 .612.73 83.16
11 | SULPHURIC ACID 98% (H2S04 58%) 11 134.894.095.80 6.269.397.706.33 54.90
12 | TAFIOCA CHIP 12 128728354 17 6,308 126 06072 86.74
13 | KEROSINE 13 121,343 464 60 6.319.469.323.32 58.38
14 | RICEHUSK 14 117.428.634.30 6,636,808.180.12 80.97
13 | CANE MOLASSES 13 105,966,157 80 6,742 864 337.02 0141
16 | SOY BEAN MEAL 16 76,714,792.60 6.819.579.130.52 0243




17 | UREA 17 452 93.48

18 | POTASSIUM CHLORIDE 18 52 94.14

19 | ANTIFORM GD-113K 19 94.73
20 | SUCCINIC ACID 2 95.16
21 | AMMONIUNM CHLORIDE 2 95.51
22 | AMIX-JAPAN n 9587

96.22

23 | 30DIUM TRIPOLYPHOSPHATE (STPP) 23

ACTIVATED CARBON §-5 2 23,005 .000.00 96.56

i i i ofFonibaiba it

96.87

-
25 | SODA ASH (DENSE) 25 23.200,000.00 1,143,
26 | ANTIFOAM ANTIFOAM KAO FERMOL 1000 2 22.812.900.00 1.168.]

(=1
[T
(=]

[==]

831.10 97.18

27 | ENZYME DEXTROZYME GA 27 19.827 337.61 7.188,586,208.71 9743

28 | UF MODULE 28 19.800.000.00 71,208 386.208.71 9772

29 | ENZYME KLIESTASEE-3 2 18,088 419.00 122647462171 9797

30 | ACTIVATED CARBON YL-303 30 17.097.500.00 9820

31 | FILTER AID CELATOM FW-20 31 08.42

32 | ACTIVATED CARBON CALGON 32 08.38

16.1

'.2:
3 PHOSPHORIC ACID (H3PO4 85%) FOOD GRADE 33 8,761.380.00 98.70
34 | 95% METHANOL 34 8.494 600.00 L ! 9882
33 |LPG 35 8.468031.51 1.207721.189 57 9893
36 | SUPER REFINED SUGAR(MSG) 36 1.537.,640.00 829.57 99.03
37 | PHOSPHORIC ACID (H3PO4 83%) FEED 37 1.378,510.00 339.57 99.13
38 | DL METHIONINE 38 71.334.500.00 839.57 9923
39 | CALCIUM OXIDE (Ca0) 3 1.071,797.00 636.57 9933
40 | BIOTIN (M GERADE) 40 6.539.643.00 279.57 99.42
41 | ANTIFOAM COLORIN #102 41 5,583,000.00 279.57 99.49
4 | AMICC 42 4.923.100.00 379.57 99.56

Selected raw material from Class A

® Ammonia

® (Caustic Soda 32% and 50%
® (Coal

® Hydrochloric acid

® Sulfuric acid

Selected raw material from Class B

® Urea

® Potassium Chloride
® Antifoam GD-113

® Succinic acid

® Ammonium Chloride
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2). Apply Five Force Analysis

Each selected raw material has to perform the current market analysis. The author
applies Five Force Analysis as a helping tool in order to analyze in five different views
which are competitive rivalry within an industry, threat of new entrances, threat of
substitute material, bargaining power of supplier and bargaining power of buyer in order
to know the risk score value as a result. As John F. Rice’ publication [25], performing
brainstorming session is a potential way to scoring the risk in each force. Hence, the
author uses this method to score the risk value in each force. Purchasing manager,
division manager, senior supervisor and in charge purchaser have a meeting session and
conclude for the average risk score value in each selected raw material as shown in the

Appendix B.

2.1) Ammonia (NHs)

Background

O The main raw material for producing ammonia is natural gas while the product of
ammonia is urea using in the fertilizer industry.

O This raw material is used in every ABC production plans which are PPD, PPT, KPP
and AYT. Its fuction is to provide nitrogen supplied to the ferment bacteria in
fermentation production phase.

O There are two current suppliers which are A Co.Ltd and B Co.Ltd supplied
ammonia to ABC.

O In PPD and KPP production plant, the tank owner is A Co., Ltd. Hence, these two
plants can receive ammonia only from A Co.Ltd. However, in PTT and AYT
production, ABC is the tank owner. Hence, these two production plants can
receive ammonia from both suppliers.

O Itis concerned as a highest expenditure of chemical raw material in class A.

O The risk score values from Five Force Analysis are shown in the Table 3.2 to Table

3.6.
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Force 1: Competitive Rivalry within an Industry

Consideration Point Current Situation Impact |Purchasing| Division Semcfr In charge fkverage
Factor Manager | Manager | Supervisor | Purchaser [risk Score
j6—10tAmr|non|a stradgrs |:'I|'hag;n(;i0;v'|$|:/total External ) ) ) ) 2.00
Number of supplier import volume a.pprox!ma ely 600, year
- Only two suppliers with same sources
. . X Internal 4 3 3 4 3.50
supplying this raw material
i |- Growth rate of Ammonia business is around
Growth rate of Ammonia 2.86% Yoy External 3 3 3 3 3.00
Business -667% Y0
- In some production plant, the Ammonia facility
ABC Ammonia facility tank |tank is invested by specific supplier. Hence, itis | Internal 4 4 4 4 4.00
limited in term of supply due to the contract.
Total Average Risk Score 3.13
Table 3. 3: Threat of New Entrances (Force 2)
Force 2: Threat of New Entrances
Consideration Point Current Situation Impact  |Purchasing| Division Senlt?r In charge fkverage
Factor Manager | Manager | Supervisor | Purchaser |risk Score
Capital requirements - Require high sFandard of sto.rage Lang=gster External 4 4 4 4 4.00
and transportation safety devices
Special skills - Require a specific safety and operation training | External 4 4 4 4 4.00
Market defensive fr.om - Itis quite hlgh competition in order to enter to Thtgend) 4 4 4 4 4.00
current ABC supplier  [supply Ammonia to ABC due to the tank owner.
- The cash flow in each shipment is very high
Cash flow with vary transportation sizes between 560 to External 4 4 4 4 4.00
1,496 MT per shipment.
Total Average Risk Score 4.00
Table 3. 4: Threat of Substitute Material (Force 3)
Force 3: Threat of Substitute Material
. . . e | t [Purchasi Divisi i In ch: A
Consideration Point Current Situation mpac urchasing | Livision Senu?r n charge .verage
Factor Manager | Manager | Supervisor | Purchaser |risk Score
- Urea can be used as an alternative product of
. . Ammonia because it is also contained the
Alternative material ) External 4 3 4 4 3.75
nitrogen component and concerned as a
commercial product.
- There is low switching cost in PPD and AYT
Switching Cost production plant whl‘le high switching cost in Internal 4 4 3 3 3.50
PTT and KPP production plant because there are
no dissolving tanks in these two factories.
Bricing of al ) - Because urea is concerned as a commercial
ricing of alternative product so,price can be predictable and External 4 4 4 4 4.00
material - L .
competitive than Ammonia in some period.
Total Average Risk Score 3.75
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Force 4: Bargaining power of supplier

Consideration Point Current Situation Impact |Purchasing| Division Senlc?r In charge fkverage
Factor Manager | Manager | Supervisor | Purchaser |risk Score
4 - The main raw material for producing ammonia
Supplying source is natural gas with several supply sources. External 2 25 2 2 213
Availability of natural gas | Therfe s h.IEh ?Vahblllty forsupply Natural gas External 2 2 2 2.5 2.13
especially in Middle East
- Due to large and global standard company,
supplier can well manage their supply chain.
Supplier supply chain  |However, quantity of Ammonia supply is External 3 3 3.5 3 3.13
depended on urea demand in some of period
(fertilizer season).
Total Average Risk Score 2.46
Table 3. 6: Bargaining Power of Buyer (Force 5)
Force 5: Bargaining power of buyer
Consideration Point Current Situation Impact |Purchasing| Division Senlc?r In charge {\verage
Factor Manager | Manager | Supervisor | Purchaser |risk Score
- There is high switching cost for switching
Switching cost supplier becayse high c.ost of installation a new ntarmsl 4 4 35 4 3.88
tank and special operation, storage and
transportation.
- Itis limited in term of tank facility in PPD and
Supply limitation KPP production plan. Hence, only Unique gas Internal 4 4 4 4.5 4.13
supplier can supply for these two plants.
Potential Supplier - There :?nreless potential suppliers supplied Internal 3 15 25 3 3.00
Ammonia to ABC.
Total Average Risk Score 3.67

2.2) Caustic Soda 32% (32%NaOH) and Caustic Soda 50% (50%NaOH)

2.3) Hydrochloric acid 35% (35%HCL)

Backgroud

O Because Caustic Soda 32% (32%NaOH), Caustic Soda 50% (50%NaOH) and

Hydrochloric acid 35% (35%HCL) have same market and supply situation. Hence,

they can be simultaneous analyzed.

O Caustic Soda 32% is in rank 2 of class A chemical raw material. This costs

295,918,639.20 THB per annual. Caustic Soda 50% is in rank 5 of class A chemical

raw material with cost 185,142,824.00 per annual.

O Hydrochloric acid also uses in every ABC production plants. It is in rank 4 of

chemical raw material. This costs 219,808,978.40 THB per annual.
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O The risk score values from Five Force Analysis are shown in the Table 3.7 to Table

3.11.

Table 3. 7: Competitior Rivalry within an Industry (Force 1)

Force 1: Competitive Rivalry within an Industry

. . . . . Purchasing | Division | Senior |Incharge |Average
Consideration Point Current Situation Impact Factor . .
Manager |Manager |Supervisor | Purchaser |risk Score
- There are limited in local . . External 45 45 45 45 450
. manufacturers, only 6 plants in Thailand.
Number of supplier = 2 T TEathi
i ert'e are 4 SUppliers SURRISCY iz 13 Internal 3.5 3.5 35 3.5 3.50
material to ABC.
- With high customer demand of chlor-
akali, the growth rate of this business is
high. However, caustic soda and
hydrochloric acid production is relied on
. each other due to co-product. For
Business growth rate g \ External 4 4 4 4 4.00
example, with high demand of caustic
soda and low demand of hydrochloric
acid, to increase production rate of
caustic soda is limited by hydrochloric
acid.
Total average risk score 4.00
Table 3. 8: Threat of New Entrants (Force 2)
Force 2: Threat of New Entrants
. . . Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor| g . & . &
Manager |Manager |Supervisor | Purchaser [risk Score
- Chlor-alkali industry not requires
Specific Skill specific technology (only electrolysis of |  External 3 3 3.5 3 3.13
Sodium Chloride)
- High capital is needed for installation
Investment Capital of new electrolyze membrane and the External 4 4 4 35 3.88
construction of new plant.
Total average risk score 3.50
Table 3. 9: Threat of Substitute Product (Force 3)
Force 3: Threat of Substitute Product
. . . Purchasing | Division | Senior |Incharge |Average
Consideration Point Current Situation Impact Factor & . 8 . &
Manager |Manager |Supervisor | Purchaser |risk Score
- The substitute product for Caustic soda
Available of substitute is Sodium carbonate. The substitute
s . External 2 3 3 2 2.50
product product for Hydrochloric acid is sulfuric
acid.
- Some plant of ABC can promptly use
an alternative product due to available
ABC switching cost of facility (PPD). However, there are Internal 4 4 4 4 4.00
some plant that not promptly use an
alternative as well.
Total average risk score 3.25




Table 3. 10: Begaining Power of Supplier (Force 4)
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Force 4: Bargaining

Power of Supplier

. . . N Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor . )
Manager |Manager |Supervisor | Purchaser |risk Score
Bargaining power to their The' bargammg power to their supplier
supplier is quite high due to large volume External 2 25 2 2 2.13
negotiation.
- Supplier can well manage their supply
Supply chain chain. More.over,.trader also h'fasa External 5 25 ) ) 213
strong relationship among their
suppliers.
Total average risk score 2.13
Table 3. 11: Bargaining Power of Customer (Force 5)
Force 5: Bargaining Power of Customer
. . . Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor & . 8 : s
Manager |Manager |Supervisor | Purchaser |risk Score
- With huge consumption volume along
ABC bargaining power with many suppliers in the market, ABC Internal 2 2 3 2 2.25
bargaining power is quite high.
- ABCis in the develop or core position
Supplier perceptionto ABC |;p, supplier perception. Internal 2 2 2 2 2.00
Total average risk score 2.13

2.4) Coal

Background

O O O O

There are 7 current approved suppliers.

coal itself. The second part is ash treatment cost.

O The nature of coal is not concerned as a chemical raw material. However, it is

also responsible by chemical purchasing team so, coal is also classified as a

chemical raw material in this thesis

O The risk score values from Five Force Analysis are shown in the Table 3.11 to

Table 3.15.

Coal is used as steam energy for co-generator in PTT factory.

It is in rank 3 of chemical raw material with 258,495,703.70 THB per annual.

The cost of this raw material comes from two parts. The first is the cost of
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Table 3. 12: Competitive Rivalry within an Industry (Force 1)

Force 1: Competitive Rivalry within an Industry

Purchasing | Division | Senior In charge | Average

Consideration Point Current Situation Impact Factor i i
Mangager | Manager |Supervisor | Purchaser |risk Score

- There are several coal suppliersin

. External 2 2 2 2 2.00
. Thailand.

Number of supplier -

- ABC also has many approved suppliers

Internal 2 2 2.5 2

(7 vendors). 2.13

- Coal business is continuously growth
Thailand coal market because of its competitive price when External 2 1.5 2 2 1.88

compare to Fuel oil.

- With environmental concern, coal

. business might be prohibited to
Policy and control Ny, N\, External 4 4 4 4 4.00
construct stockpile in vicinity to the

community area.

Total average risk score 2.50

Table 3. 13: Threat of New Entrances (Force 2)

Force 2: Threat of New Entrances
Consideration Point Current Situation Impact Factor Purchasing | Division Semc.|r In charge :Average
Mangager | Manager |Supervisor | Purchaser |risk Score
- High investment in term of
Capital Investment tran.sportatlo'n, st'ockpll'e, R External 3 3.5 3 3 3.13
sieving machine including
environmental pollution concern
- Due to huge volume of each shipment
Cash flow (10,000-100,000T), bigERRIRENCIIRIESE ¢ ternal 3 3 25 3 2.88
involved which is around 24 million THB
per shipment.
-There are several coal businesses in
Thailand hence, it might be difficult for
Market defensive External 3 3 3 2.5 2.88
new entranes to make brand and
famous in this business field.
- ABC highly concerns about coal quality
Market defensive of ABC  |and there are also several approved
. . 1. L, Bl Internal 3 2 3 3.5 2.88
current supplier suppliers in hand. Hence, it might be
difficult to enter to ABC.
Total average risk score 2.94

Table 3. 14: Threat of Substitute Product (Force 3)

Force 3: Threat of Substitute Product

Purchasing | Division | Senior | Incharge |Average

Consideration Point Current Situation Impact Factor
P Manager | Manager |Supervisor| Purchaser (risk Score
Available of substitute - Fuel oil can be an alternative material External 5 5 3 25 238
product for coal.
- It takes high switching cost due to
different boiler specification between
Switching cost P External 3 3 2.5 3 2.88

coal and fuel oil. However, fuel oil is
high price when compare with coal price.

Total average risk score 2.63




Table 3. 15: Bargaining Power of Supplier (Force 4)
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Force 4: Bargaining Power of Supplier

Consideration Point Current Situation Impact Factor Purchasing | Division Senlo'r In charge fkverage
Manager | Manager [Supervisor| Purchaser |risk Score
- There are more than 100 coal sources in
Supply source the global. However, the major supply External 2 2 2 2 2.00
source in Asia is from Indonesia.
- Traders have a good relationship with
Supplier supply chain supplier. N.ormally,.they perform External 2 2.5 2 2 2.13
contract with supplier as along term
contract.
Cost of switching sources and | Because there ar}a plenty of fa\valilable
. sources and suppliers, the switching cost External 2 2 1.5 2 1.88
suppliers ;
is low.
Total average risk score 2.00
Table 3. 16: Bargaining Power of Customer (Force 5)
Force 5: Bargaining Power of Customer
Consideration Point Current Situation Impact Factor Purchasing | Division Senu.?r In charge 6verage
Manager | Manager |Supervisor| Purchaser |risk Score
- ABC uses high volume of coal per day
(330 MT/day) but requires specific size
ABC bargaining power which is 5-10 mm. with highly quality Internal 3 3 2.5 2 2.63
concern. Hence, the bargaining power is
moderate.
ABC switching cost - The _SWlFChmg CoghicECiids v Internal 2 3 2.5 2.5 2.50
supplieris low.
Total average risk score 2.56

2.5) Sulfuric acid 98% (98% H,SO,)

Background

O O O O

raw material in class A.

It is used for adjust pH in order to crystallized glutamic.

Sulfuric acid is used in every ABC production plant (PPD,PTT,KPP and AYT).

There are five approved current vendors supplied this raw material to ABC.

The annual expenditure is 134,894,093.80 THB with rank number 6 of chemical

O The risk score values from Five Force Analysis are shown in the Table 3.17 to

Table 3.21.




Table 3. 17: Competitive Rivalry within an Industry (Forcel)
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Force 1: Competitive Rivalry within an Industry

. . . " Purchasing | Division [ Senior | Incharge |Average
Consideration Point Current Situation Impact Factor . i
Manager |Manager |Supervisor| Purchaser |risk Score
- There are se.veral !mport traders and local External ) ) ) ) 200
. makers supplied this material.
Number of supplier ABC has f dvend iedth
- ' as five approved vendors supplied this raw Internal ) 25 ) ) 213
material.
Growth rate in this - The growth rate in this business is quite high.
) & d & External 2 2 15 2 1.88
business
Total average risk score 2.00
Table 3. 18: Threat of New Entrances (Force 2)
Force 2: Threat of New Entrances
Consideration Point Current Situation Impact Factor Purchasing | Division Semcfr In charge l:\verage
Manager | Manager |Supervisor| Purchaser |risk Score
- This business can be separated into two
investment types. First is sulfuric local maker
which requires huge capital investment (Plant
Capital Investment operation and maintenance, warehouse and External 2 2.5 2 2 2.13
transportation). Second is import trader. This type
will require less capital investment (just
warehouse and transportation).
Specific Skill - Medium of specific skill External 2 1.5 2 2 1.88
Total average risk score 2.00
Table 3. 19: Threat of Substitute Product (Force 3)
Force 3: Threat of Substitute Product
. . N Purchasi Divisi i Inch A
Consideration Point Current Situation Impact Factor urchasing | Division SenlcTr n charge . verage
Manager | Manager |Supervisor| Purchaser |risk Score
- Hydrochloric acid can be an alternative material
to Sulfuric acid. This is because they have same
ilable substi functionality giving proton in order to adjust the
Available Zu stitute pH. However, user ,normally, prefers to use External 3 3 3 25 288
product sulfuric acid. Because hydrochloric acid can
encourage tank corrosive more than sulfuric acid.
This will cause large amount of maintenance cost.
- Switching cost for using alternative material
L (hydrochloric acid) is very high. It needs to
Switching Cost S o . External 3 3 35 3 313
construct a new pipe line with high resistance to
the corrosiveness.
Total average risk score 3.00
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Table 3. 20: Bargaining Power of Supplier (Force 4)

Force 4: Bargaining Power of Supplier

. . . T Purchasi Divisi i Inch A
Consideration Point Current Situation Impact Factor urchasing | Bvision Senu?r n charge .verage
Manager | Manager |Supervisor| Purchaser |risk Score
- - Traders have bargaining power in order to
Bargaining Power to ) . . i
supplier negotiate with their supplier due to large volume External 2 2 2 2 2.00
per contract.
. - There are several available sources of raw
Source of Raw material ) o
material (sulfur) especially in Korea. External 2 25 2 2 2.13
supplier supply chain | SuPpher c;.an well manage their supply route with
on time delivery to trader. External 2 2 15 2 1.88
Total average risk score 2.00
Table 3. 21: Bargaining Power of Customer (Force 5)
Force 5: Bargaining Power of Customer
Consideration Point Current Situation Impact Factor Purchasing | Division Senlo.r In charge fkverage
Manager | Manager |Supervisor| Purchaser |risk Score
Number of buyer in the /
- There are several buyers in the market. External 4 4 4 4 4.00
market
- Because ABC has many approved suppliersin
ABC bargaining power hand with high conSl.m?ptlon demand. This can s ) 25 ) ) 213
encourage the bargaining power in order to
negotiate with supplier.
- ABCisin between develop and core customer
Supplier perception to ABC - 4 Internal 2 2 1.5 2 1.88
position to the suppliers.
Total average risk score 2.67

2.6) Urea 46% (46% CO(NH,),)

Backgroud

©)

Urea can be use as an alternative of Ammonia. This is because there is also
avaliable of nitrogen containment approximately 44-46%. However, ABC uses urea
with a few ratio when compare with ammonia even urea is more competitive
price in some period.

lts fuction is to provide nitrogen soure supplied to ferment bacteria in
fermentation production phase.

There is only one supplier supplied urea to ABC.

It is concern as highest expenditure of chemical raw material in class B. The urea
expenditure per annual is 75,801,334 THB.

The risk score values from Five Force Analysis are shown in the Table 3.22 to

Table 3.26.




Table 3. 22: Competitive Rivalry within an Industry (Force 1)
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Force 1: Competitive Rivalry within an Industry

Consideration Point Current Situation Impact Factor Purchasing | Division Senu?r In charge .Average
Manager | Manager |Supervisor | Purchaser | risk Score
- There are several suppliers with many supply
sources such as Indonesia, Malaysia and External 2 2 2 2 2.00
Number of supplier Middle East imported Urea to Thailand.
—Therfus only supplier supplied this raw Internal 5 45 5 5 4.88
material to ABC.
- Ureaimport volume quite stable. Itis
Import Volume approximately 2 million MT imported Urea per [ External 2 2 2.5 2 2.13
annual.
Total Average Risk Score 3.00
Table 3. 23: Threat of New Entrances (Force 2)
Force 2: Threat of New Entrances
. . . g AL Purchasing | Division Senior | Incharge | Average
Consideration Point Current Situation Impact Factor . .
Manager | Manager |Supervisor | Purchaser | risk Score
- Itis concerned as a medium investment.
Capital Requirement Trader has to invest in term of warehouse, External 3 3 3 35 3.13
transportation and port management.
- Ureais concerned as a commercial product,
not hazardous with identical specification in
Special skill the market. Hence, there is no need for the External 3 3.5 3 3 3.13
special operation when compared to
Ammonia.
- Because there is huge volume per shipment
(vary between 6,000 -15,000 MT per
Cash flow shipment), it is high cash flow per each External 4 4 3.5 4 3.88
shipment which is at least around 70 million
THB.
Market Defensive of ABC current |-There is monopoly supplier supplied Urea to
. Internal 5 5 4.5 5 4.88
supplier ABC.
Total Average Risk Score 3.75
Table 3. 24: Threat of Substitute Material (Force 3)
Force 3: Threat of Substitute Material
Consideration Point Current Situation Impact Factor Purchasing | Division Senu?r In charge fkverage
Manager | Manager |Supervisor | Purchaser | risk Score
) . 4 - Ammonia can be used as an alternative
Available alternative material . External 2 2 2 2 2.00
material.
- The price of urea is competitive than
. . . alternative (Ammonia) because it is
Pricing of alternative material . ; External 2 2 2.5 2 2.13
concerned as a commercial product with able
to perform price prediction.
- Itis low switching cost between urea and
ABC switching cost Ammonia. This is because there are available Internal 3 3.5 2 3 2.88
Ammonia tank facilities in every plant.
Total Average Risk Score 2.33
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Table 3. 25: Bargaining Power of Supplier (Force 4)

Force 4: Bargaining power of supplier

Purchasing | Division Senior | Incharge | Average

Consideration Point Current Situation Impact Factor . R
Manager | Manager |Supervisor | Purchaser | risk Score

o - Supplier has less volume to negotiate with
Bargaining power to the supply |y qir supplier. With unattractive volume, the External 4 4 3.5 4 3.88

source bargaining power is low.
- There is plenty of natural gas (main raw
Availability of urea's raw material [material for producing urea) especially in External 2 2.5 2 2 213

Middle East.

- Supplier well manage their supply chain.
Supplier supply chain There is approximately 1-1.5 delivery lead External 2 2 2 2 2.00
time from maker sources to trader.

Total Average Risk Score 2.67

Table 3. 26: Bargaining Power of Buyer (Force 5)

Force 5: Bargaining power of buyer

Purchasing | Division Senior [ Incharge | Average

Consideration Point Current Situation Impact Factor . .
Manager | Manager |Supervisor | Purchaser | risk Score

- The current purchasing volume is not
attractive to the trader.

ABC purchasing Volume Internal 4 4 35 4 3.88

- The bargaining power is not quite high due

. Internal 4 4 4 4 4.00
to low consumption.

ABC bargaining power

* Note: In the future, if ABC can implement urea as an alternative product in other production plant (other than PPD), the consumption of urea will be higher and attractive to
the traders.

Total Average Risk Score 3.94

2.7) Potassium chloride (KCl)

Background

O Potassium chloride is used in every ABC plant.

O There is monopoly supply from one supplier with single source.

O Itisin rank 2 of class B chemical raw material. It costs 48,574,544.00 THB
per annual.

O The risk score values from Five Force Analysis are shown in the Table 3.27

to Table 3.31.



Table 3. 27: Competitive Rivalry within an Industry (Force 1)
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Force 1: Competitive Rivalry within an Industry

. . . . Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor . .
Manager |Manager | Supervisor | Purchaser [risk Score
- In term of the global market, there are
plenty of suppliers and sources such as
. External 2 2 2 2 2.00
Number of supplier Germany, Jordan, Belarus, Israel and North
America.
- ABC has only one current approved supplier. Internal 4 4 35 4 3.88
- The price and growth factor for this business
Business growth rate depends on the fertilizer demand. However, External 2 2.5 2 2 2.13
there is a stable demand in industry field.
Total average risk score 2.67
Table 3. 28: Threat of New Entrants (Force 2)
Force 2: Threat of New Entrants
. . . Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor & . 8 . e
Manager |Manager | Supervisor | Purchaser |risk Score
- Normally, in Thailand, this business is
X . concerned as a trading business. Hence, there
Special skill . ) - : External 2 2 2.5 2 2.13
are no needed for special skill. It is easily for
entering to this business.
Capital investment - It requires moderate capital investment External 3 25 3 3 5388
such as warehouse and port management.
Total average risk score 2.50
Table 3. 29: Threat of Substitute Product (Force 3)
Force 3: Threat of Substitute Product
. . . s Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor & . & . 8
Manager |Manager | Supervisor | Purchaser risk Score
- There is no substitute product because
Potassium chloride is fit to the ABC ferment
ABC substitute product  |bacteriain all production plans. Itis Internal 5 5 5 5 5
concerned as a specific raw material for pre-
seed of glutamic acid process.
Total average risk score 5.00
Table 3. 30: Bargaining Power of Supplier (Force 4)
Force 4: Bargaining Power of Supplier
. . . N Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor & . 8 . s
Manager |Manager | Supervisor [ Purchaser |risk Score
- Trader buys product as an industrial grade
Bargaining power to their i
g gp : wh@h has less volume when com.péred tothe External 4 35 a 4 388
supplier fertilizer grade. Hence, the bargaining power
is low.
-Th lier can well-man heir |
Supply chain e supplier can well-managed their supply External 2 2.5 2 2 2.13
to trader.
Total average risk score 3.00
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Table 3. 31: Bargaining Power of Customer (Force 5)

Force 5: Bargaining Power of Customer

. . . N Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor . .
Manager |Manager | Supervisor [ Purchaser |risk Score
- Nowadays, there are many buyers in this
business especially in fertilizer business. ABC
ABC bargaining power uses this product as an industrial grade Internal 4 4 4 4 4.00
hence, ABC has less bargaining power when
compared to those buyers.
Total average risk score 4.00
2.8)Antifoam GD-113
2.9) Succinic acid
Backgroud
Because both Antifoam GD-113 and Succinic acid have the same supply
and market situation. Hence, they can be simultaneously analyzed.
Both anitifoam GD-113 and succinic acid aremonopoly supply from one
supplier with single source
Both antifoam GD-113 and succinic acid is in class B chemical raw material
with  expenditure  44,082,857.50 THB/annual and 31,224,947.50
THB/annual.
The risk score values from Five Force Analysis are shown in the Table 3.32
to Table 3.36.
Table 3. 32: Competitive Rivalry within an Industry (Force 1)
Force 1: Competitive Rivalry within an Industry
) . ) | . Purchasing | Division Senior In charge | Average
Consideration Point Current Situation Impact Factor . .
Manager | Manager |Supervisor | Purchaser [risk Score
- Th}ere are moderate traders in External 3 3 3 3 3.00
. Thailand.
Number of supplier Y I T es thi
- Monopoly supplier supplies this External 4 45 4 4 413
raw material to ABC.
- This two raw materials are used
in specific process with a few
Business growth rate portions. Hence, the business External 4 4 35 4 3.88
growth for this raw material is
depended on the niche customer.
Total average risk score 3.67




Table 3. 33: Threat of New Entrants (Force 2)
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Force 2: Threat of New Entrants

) ) ) ) . Purchasing | Division Senior In charge | Average
Consideration Point Current Situation Impact Factor . A
Manager | Manager |Supervisor | Purchaser |risk Score
- Normally, in Thailand, this
business is concerned as a trading
Special Skill business. Hence, there is not External 2 1.5 2 2 1.88
required for special skill. Itis
easily for entering to this business.
- It requires moderate capital
Capital investment investment such as warehouse External 2 2 2.5 2 2.13
and port management.
Total average risk score 2.00
Table 3. 34: Threat of Substitute Product (Force 3)
Force 3: Threat of Substitute Product
. . . . f Purchasing | Division Senior In charge | Average
Consideration Point Current Situation Impact Factor i .
Manager | Manager |Supervisor | Purchaser [risk Score
. -Th itut t
ABC substitute product ere are poSubstity e.produc g Internal 5 5 5 5 5.00
for these two raw materials.
Total average risk score 5.00
Table 3. 35: Bargaining Power of Supplier (Force 4)
Force 4: Bargaining Power of Supplier
. . . . - Purchasing | Division Senior In charge | Average
Consideration Point Current Situation Impact Factor . X
Manager | Manager [Supervisor | Purchaser [risk Score
- Trader has to collect the volume
Bargaini tothei from buyer in order to negotiate
argaining p°"f’er O eI lith their supplier. Hence, trader External 4 3.5 4 4 3.88
supplier A
bargaining power depends on the
customer order volume.
Supply chain i Th'e 5 PR 'can WEI,I manage External 2 2 2.5 2 2.13
their supply with on time delivery.
Total average risk score 3.00
Table 3. 36: Bargaining Power of Customer (Force 5)
Force 5: Bargaining Power of Customer
. . . . . Purchasing | Division Senior In charge | Average
Consideration Point Current Situation Impact Factor . i
Manager | Manager |Supervisor | Purchaser |risk Score
- There is a monopoly supplier
ABC bargaining power hence the buyer bargaining power Internal 4 4 4 4 4.00
is low.
Total average risk score 4.00




2.10) Ammonium Chloride (NH,Cl)

Background

O There is a monopoly supply along with single soure.
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O It is classified as class B chemical raw material with expenditure 26,408,532.34

THB/annual.

O The risk score values from Five Force Analysis are shown in the Table 3.37 to

Table 3.41.

Table 3. 37: Competitive Rivalry within an Industry (Force 1)

Force 1: Competitive Rivalry within an Industry
Consideration Point Current Situation Impact Factor Purchasing | Division Senlc'ir In charge I‘\verage
Manager |Manager | Supervisor | Purchaser |risk Score
- In term of the global market, there are
plenty of suppliers and sources such as External 2 2 2.5 3 2.38
Number of supplier Germany and China.
- ABC has only one current approved
supplier. Internal 4 35 3.5 35 3.63
. - This product is common chemical and
Business growth rate ) ] External 2 2 2 2 2.00
use in several businesses.
Total average risk score 2.67
Table 3. 38: Threat of NewEntrants (Force 2)
Force 2: Threat of New Entrants
. . . Purchasing | Division [ Senior In charge | Average
Consideration Point Current Situation Impact Factor & . € . s
Manager |Manager | Supervisor | Purchaser |risk Score
- Normally, in Thailand, this business is
Special skl concerned as a trading busme.ss‘ H-ence, External 5 ) ) ) )
there are no needed for special skill. It
is easily for entering to this business.
- It requires moderate capital
Capital investment investment such as warehouse and port External 3 3 3 3 3
management.
Total average risk score 2.50
Table 3. 39: Threat of Substitute Product (Force 3)
Force 3: Threat of Substitute Product
. . . . Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor . .
Manager |Manager | Supervisor | Purchaser |risk Score
- ABCis,now, having ammonium
ABC substitute product sulfate ?S an alte.rnatlve product of Internal 4 4 4 4 4.00
ammonium chloride but can be used
only some ABC factories.
Total average risk score 4.00
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Table 3. 40: Bargaining Power of Supplier (Force 4)

Force 4: Bargaining Power of Supplier

Purchasing | Division | Senior In charge | Average

Consideration Point Current Situation Impact Factor . i
Manager |Manager | Supervisor | Purchaser |risk Score

- Trader imports this product from only
Bargaining power to their  |one source which is china. Hence,

supplier trader has less bargaining power with External 4 4 35 4 3875

high risk in case product shortage.
Supply chain - The supplier can well-managed their External ) 25 ) ) 2125

supply to trader.
Total average risk score 3.00
Table 3. 41: Bargaining Power of Customer (Force 5)
Force 5: Bargaining Power of Customer
. . . wa Purchasing | Division | Senior | Incharge |Average
Consideration Point Current Situation Impact Factor

Manager |Manager | Supervisor | Purchaser |risk Score

- There is a monopoly supplier hence

Y. \ Internal 4 4 4 4 4
the buyer bargaining power is low.

ABC bargaining power

Total average risk score 4.00

In summary, there are 10* chemical raw materials are selected to analyze and
perform purchasing improvement. Some of raw material such as 35%, 50% caustic soda
and 35% hydrochloric acid, antifoam GD-113 and succinic acid have the same supply
nature and market situation hence, they can simultaneously analyse and result in the
same average risk score value. In this report, the raw material that has average risk score <
3 is concerned as low risk. For the raw material that has average risk score =3 is
concerned as high risk. As the table 3.42 shows, there are 8 raw materials concerned as
high risk and only 2 raw materials concerned as low risk. (*32% caustic soda and 50%
caustic soda are classified as one raw material due to same chemical composition. There

is only different in concentration.)
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Table 3. 42: The summary table of average risk score value

in each selected chemical raw material from class A and class B

MName of Raw material | Average Risk Score Value
Class A
1. Ammonia 3.40
2. 35% and 50% Caustic Soda 3.00
3. 35% Hydrochloric acid 3.00
4. coal 2.53
5. 98% Sulfuric acid 2.33
Class B
6. 46% Urea 3.14
7. Potassium Chloride 3.43
8. Anitifoam GD-113 3.53
9. Succinic acid 3.53
10. Ammonium Chloride 3.23

3). Apply Purchasing Portfolio Matrix

In order to know the power of purchaser compared with the power of supplier,
the purchasing portfolio matrix is applied. The analysed information in the five force
analysis is used for locating the items’ position. There are 3 classified areas in the
purchasing portfolio matrix. The first area is expliot. In this area, the power of purchaser
trends to be more than power of supplier. The raw materials that are classified in this
position are coal and sulfuric acid. The second classified area is balance. In this area, the
power of purchaser and power of supplier trend to be equivalent to each other. There
are caustic soda and hydrochloric acid located in this area. Lastly, diversify area, the
power of supplier trends to be higher than power of purchaser. The raw materials in this
position are ammonia, urea, ammonium chloride, potassium chloride, succinic and

antifoamGD-113 as shows in Figure 3.1.

Knowing the purchasing power between power of purchaser and supplier can help
the purchaser to create the right strategy for performing the contract with supplier. For
example, the raw materials which are in the exploit area should maximize the purchaser
power as much as possible and create high competition among the suppliers to lowering
the unit cost. On the other hand, the raw materials which are located in the diversify area

should compromise and make a good relationship with supplier, long term contract is
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preferable. However, after applying new strategy, the raw material position can be

changed.
Power of Supplier
Loww Average High
Coal
High Sulfuricacid
%
m -
'F_-_i CausticSoda Urea IAmmonla
% Average Ammonium Chloride
5 Hydrochloricacid Potassium Chloride
=
Loww
GD-113

Figure 3. 1: Classify Raw Material into three groups
by using Purchasing Portfolio Matrix

4). Apply Supply Positioning Model

After using five force analysis, the risk score value of each raw material can be
known. The risk score from five force analysis along with annual expenditure from pareto
analysis can plot raw material position in a supply positioning model. Class B or class C
raw materials with risk score < 3 are located in routine position. However, in this reserch,
there are no raw matierials classified as routine. Class B or class C raw materials with risk
score > 3 are located in the bottleneck position. There are urea, succinic acid, antifoam-
GD-113, potassium chloride and ammonium chloride located in this position. Class A raw
materials with risk score < 3 are located in leverage position. There are coal and 98%
sulfuric acid located in this position. Lastly, class A raw materials with risk score value >3
are classified in the critical postion. There are ammonia, 32%,50% caustic soda and

35%hydrochloric acid in this positionas shown in Figure 3.2.

Knowing the raw material position in the supply positioning model, purchaser can
create the proper strategy to each raw material. For example, the material with high risk
such as bottleneck and critical position, the purchaser can lower the risk by increasing

bargaing power, find alternative raw material and etc. This is not only reduce the risk but
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also reduce the unit cost as well. After applying the strategy, the raw material position

can be changed.

Risk

5
| Bottleneck | Critical |
4 Succinic | GD-113
Ammonia
Potassium Chloride
Urea
Ammonium Chlaride Hydrochloricacid Caustic Soda
3 | |
Routine Leverage ]
Coal

2 Sulfuric acid

80% of item = 20% of value 20% of item = 80% of value >

Annual Expenditure
Figure 3. 2: The position of each raw material located

in the supply positioning model
3.4 Conclusion

Preliminary study is conducted in order to know scope and select the raw
materials that needed to be improved. Firstly, using the Pareto analysis in order to rank
raw material from the highest to lowest annual expenditure, the list of raw materials can
be classified into three classes which are class A, B and C. Then, scoping the improved
raw material, chemical raw material from class A along with top five expenditure of
chemical raw material from class B that also have high risk in terms of monopoly supplier,
long supply chain with high expenditure are selected to improve. Secondly, using Five
Force Analysis as a helping tool to analyze the current market and supply situation. There
are five different aspects that needed to be considered. In order to be more concrete,
the author attempts to measure as a quantitative way by assigned risk score value in each
analyzed issue and calculated for average value. Thirdly, Purchasing Portfolio Matrix is
applied by using the analyzed information from Five Force Analysis. This matrix informs
about the relative power between buyer and supplier of each selected raw material.

Lastly, the risk scores from Five Force Analysis along with annual expenditure from Pareto
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analysis can locate raw material in Supply Positioning model in order to know the raw
material classification. Those selected raw material can be located and separated into 4
different groups which are critical, bottleneck, leverage and non-critical. Ammonia, 35%,
50% caustic soda, 35% hydrochloric acid are located in critical position which concerned
as high expenditure along with high risk items. Urea, antifoam GD-113, succinic acid and
ammonium chloride are located in bottleneck position which concerned as low to
medium expenditure with high risk. Coal and 98% sulfuric acid are located in leverage
position which concerned as high expenditure with low risk. However, there are no
selected raw materials that are classified as routine. After knowing the position in terms of
risk, expenditure along with buyer and supplier relative power, the proper strategies can

be created to each of selected raw material in the next chapter.



CHAPTER IV
BUSINESS STRATEGIES DEVELOPMENT

After analyzing the raw material position in supply positioning model along
with purchasing portfolio matrix, the major strategies are created to improve the
purchasing scheme to each raw material. The major improvement strategies are

relied on the position that each raw material is located.

This chapter consists of operational plan and strategies for improving the raw
material purchasing scheme. First, the root causes of price and supply risk are
analyzed. Next, the improvement plans for strategic, leverage and bottleneck raw
material are created. Finally, the operational team is set in order to cooperate and

perform this improvement project. The included topics are followings.

4.1 Root Cause Analysis
4.1.1 Not conforming between purchasing contract price and market
price
4.1.2 Supply risk creating raw material shortage
4.2 Improving Planning
4.2.1 Strategic raw material
4.2.2 Leverage raw material
4.2.3 Bottleneck raw material
4.3 Operational Team in Improvement Planning

4.4 Conclusion

4.1 Root Cause Analysis

The main root cause for inefficiency in terms of the purchasing and supply
management can be classified into two main causes. The first cause is not
conforming price for the purchasing contract price or high purchasing price when
compared with market price. The second cause is supply risk that can create
shortage of raw material. Those two causes are analyzed by using a fishbone diagram

as shown in Figure 4.1 and Figure 4.2.
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Improper of suppliernumber Mot well purchasing strategy

Purchaser uses
habitude rather
than strategy to
perform the contract

Poor
strategic
knowledge
training The purchasing price is
> not conformed with
marketpricetrend.
Improper of
supplier number Mo enforcement
from management ———=
Un-attracting team

purchasing valume

Worker has no inspiration for

Loss purchasing power negotiate with supplier

Figure 4. 1: Fishbone Diagram for not conforming between

purchasing price and market price trend
4.1.1 Not conforming between purchasing contract price and market price

1) Improper of supplier number

Too much supplier or too less supplier can affect to the bargaining power.
Some raw material that concerned as leverage items may need high competition in
order to biding for the offer price. Finally, only 2-3 suppliers with lowest price may
choose for that contract. On the other hand, the item that concerned as bottleneck
may have a few suppliers available in the market hence searching for the second

source in order to reduce risk is important more than price concern.

2) Not well purchasing strategy

When performing the contract, purchaser uses their habitude rather than

purchasing strategic along with no proper training about purchasing strategy. Hence,

the contract might be higher than the market price.
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3) Loss purchasing power

Too much supplier per each contract can reduce the purchasing power
because the purchasing volume needs to be more separated and allocated to each

supplier. With less volume, it may not attract to the supplier.
4) Worker has no inspiration for negotiating with supplier

With no enforcement from the management team along with no clear target,
this may bring about the worker has no inspiration for negotiation with supplier and

creation the project.

4.1.2 Supply risk creating raw material shortage

Improper of suppliernumber Long lead time No alternative supplysource
Import
Monapoly product
supplier Single
Long supply — ) supply
chain
=ource Supply Risk creating
> rawmaterial
shortage
. . Purchaser uses
Miscalculation — =
;  —
of buffer stock habitude rather
than strategy
Mot well strategy Poor strategic
planning : knowledge training
Mot enough buffer stock Mot well purchasing strategy

Figure 4. 2: Fishbone Diagram for supply risk creating

raw material shortage

1) Improper of supplier number

Having only one supplier, it may increase risk for the raw material shortage. If
the supplier suffers from the financial problem, production problem or any other
accidents, the buyer company will suffer from raw material shortage because of no

back up supplier.
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2) Long lead time

Having long supply chain especially for the import raw material, this can
create high risk to the company such as not on time delivery and raw material

contamination.
3) No alternative supply source

Having only one supply source, the company may take high risk in case there

are wrong product specification, plant shut down and etc.
4) Not enough buffer stock

Not well strategic planning along with miscalculation for the buffer stock, this
can create raw material shortage in case underestimate buffer stock. On the other
hand, overestimate in buffer stock can increase the warehouse cost and expiry of raw

material.
5) Not well purchasing strategy

By not having a good training for the purchasing knowledge, the purchasers
may not concern for the supply risk aspect. He/she might only concern for the
contract price. This can halt the production process because of no input raw material

creating loss of business opportunity.
4.2 Improvement Planning

4.2.1 Strategic raw material

® Ammonia
® 359% 50%Caustic Soda

® 35% Hydrochloric acid
Priority target: Reduce Supply Risk and contract price

Scenario 1: Moving down the supply risk position from strategic position to

leverage position
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OR Scenario 2: Same position with improved purchasing plan and strategy

Major applied strategies:

® Develop long term supply relationships
® Find alternative product

® (reate competition atmosphere to lower the unit price
Develop long term supply relationships

For Ammonia, there are a few potential numbers of suppliers available in the
market. Hence, perform long term contract with potential supplier is performed in

order to lower the company’s risk.
Find alternative product

In order to minimize the supply risk, alternative product should be searched
and abled to use in the production line. This is not only reducing the risk but also
creating competitive to the company when the price of major product is rising. The
alternative product of Ammonia, Caustic Soda and Hydrochloric acid are Urea, Soda

Ash and Sulfuric acid respectively.
Create competition atmosphere to lower the unit price

Mostly, the alternative products (urea and sulfuric acid) are concerned as
commercial product and standard specification. Hence, there are several traders with
high supply volume available in the market. Hence, biding for the price or E-auction
can apply. Supplier with lowest offer price is chosen to perform the contract. This

can create competition atmosphere and lower the unit price.

4.2.2 Leverage raw material

® (Coal

® 089% Sulfuric acid

Priority Target: Reduce average price
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Scenario 1: Moving the relative expenditure from leverage position to

noncritical position
OR Scenario 2: Same position with improved purchasing plan and strategy
Major applied strategies:

® Vendor Selection
® Target pricing strategies and negotiations
® (Order volume optimization

® [xploration of full purchasing power
Vendor selection

Performing vendor selection or apply vender optimization strategy in order
to optimize the number of supplier in each contract, this can increase the buyer
bargaining power. However, buyer has to concern about the truck capacity, flexibility

to service in an urgent order along with buffer stock as well.
Target pricing strategies and negotiations

Coal and sulfuric acid are commodity products with identity of specification.
Hence, choosing supplier with the lowest price is main target strategy for leverage
product. Supplier who can offer the most competitive price will receive high volume

portion. This can create the competition atmosphere among the suppliers.
Order volume optimization

The volume allocation to each supplier will depend upon the offer price.
Supplier who offers the lowest price will receive high volume in that contract and
vice versa to who offer for the higher price. In order to optimize the volume
allocation, buyer has to concern about the capacity of truck. With maximize the
volume to fulfill each truck can minimize the transportation cost. For example, the
coal truck size is 30 MT per truck. For sulfuric acid uses trailer with 24 MT per truck.

The buyer should allocate the volume to each supplier by divisibly to truck capacity.
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Exploration of full purchasing power

By apply vendor optimization strategy; buyer will have more power to
negotiate for the unit price. The buyer might limit the number of time to offer the
unit price from each supplier such as three times per vendor. Those who offer non-
competitive price might be eliminated to that contract. This can fully create the

competitive atmosphere among the suppliers.

However, E-auction might not suitable for applied to these two items
because of supplier and product nature. For coal, the product specification is highly
concerned such as moisture, heat value and etc. Hence, the supplier that offers the
lowest price does not ensure for the best product quality. SGS analysis certification
from independent verification service company is required in order to inspect for the
product quality as well. For sulfuric acid, the business sizes are different among the
supplier. Some vendors have plenty of service trucks. Some have limited truck sizes
and numbers. The one who offers the lowest price might not have enough capacity
to supply. Therefore, verbal bidding and negotiation are more suitable than E-

auction.

4.2.3 Bottleneck raw material

46% Urea

® Potassium Chloride
® Antifoam GD-113

® Syccinic acid

® Ammonium Chloride
Priority target: Reduce supply risk

Scenario 1: Moving down the supply risk position from bottom-neck position

to noncritical  position

OR Scenario 2:  Same position with improved purchasing plan and strategy
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Major Applied Strategies:

® Find more vendors
® Security of inventories

® Perform long term contract
Find more vendors

Normally, the bottleneck items have monopoly supplier, or single source
supply. Hence, it is risk in terms of supply in case there is no product available or
suppliers might terminate their business. Currently, all of the raw materials that are
located in this position have only one supply supplier. Hence, find alternative

sources and vendors are needed.
Security of inventories

Some raw material is imported with longer lead time when compared to the
domestic purchase. The buffer stock should be set and available in case there is no
supply raw material. The direct imported raw materials are Antifoam GD-113 and

Succinic acid.
Perform long term contract

Long term contract is preferable especially for the import product. By
perform the yearly contract instead of monthly, the overseas manufacturer can well
plan their production schedule along with well manage their raw material and

reduce supply risk.

4.3 Operational Team in Improvement Planning

In order to achieve the improvement project, relevant department especially
production department and purchasing department are needed for simultaneously
cooperative developing the procurement improvement project. The major meeting

schedule is described in the Table 4.1 below.



Table 4. 1: Detail of Meeting Session
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3. Head of production department
4, Head of purchasing department

Session Month Participant Details
One: Apply alternative raw 1. Project team member -Purchasing team discusses
material discussion session 2. Project leader with production deparment
Jan-14

for the possibility applying
the alternative raw material.

Research and CP Test Period (February-March 2014)

Two: Summary for the
testing result and current

1. Project team member
2. Project leader

-Production department
concludes for the testing

market situation Mar-14 3. Head of production department result
4, Head of purchasing department - Purchasing team shares the
current market situation.
Three: Discussion for 1. Project team member - Purchasing team is internaly
implement the vendor 2. Project leader meeting and discussing for
optimization strategy along Mar-14 3. Head of purchasing department applied new strategies in

next contract in order to
increase the bargaining
power,

with alternative vendors
and sources

4.4 Conclusion

This chapter describes the improvement plans and strategies to each raw
material. There are two major problems which are relevant to price and supply risk.
Firstly, Fishbone Diagram is applied in order to analyze the root cause of not
conforming between purchasing contract price and market price, and supply risk
creating raw material shortage. Secondly, the strategies are created to each raw
material based on supply position in the supply positioning model. The main strategy
for the bottleneck is to lower the supply risk. The strategy for the leverage is to
lower the unit price while the strategies for the critical raw materials are not only
lower supply risk but also lower the unit price. Thirdly, cooperative with production
team is very significant. The cooperated discussing between purchasing and
production department can analyze the possibility for applying alternative raw

materials using in the production line.



CHAPTER V
IMPROVEMENT AND IMPLEMENTATION

This chapter describes about the improvement plans and results after applying to
each selected raw material. The improvement procedures and applied strategies can be
classified into three categories which are strategic raw material, leverage raw material and

bottleneck raw material based on supply position as following.
5.1 Strategic raw material
5.1.1 Ammonia
5.1.2 32%, 50% Caustic Soda
5.1.3 35% Hydrochloric acid
5.2 Leverage raw material
5.2.1 Coal
5.2.2 98% Sulfuric acid
5.3 Bottleneck raw material
5.3.1 Urea
5.3.2 Potassium Chloride
5.3.3 Antifoam GD-113
5.3.4 Succinic acid
5.3.5 Ammonium chloride
5.4 Conclusion

5.1 Strategic raw material

5.1.1 Ammonia

Applied strategies

- Find alternative raw material
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- Find breakeven point formula between main raw material and alternative

- Create competition atmosphere in order to lowering the unit price
Procedure

1). Cooperate with production department in order to find an alternative raw material

which gives the nitrogen source as same as Ammonia
1.1 Find alternative raw material

As below chemical reaction shows, enzyme urease which is already available in
the fermentation process can change urea to be ammonia providing nitrogen source as

same as using ammonia Enzyme Urease

(NH,),CO + H,O ~ ——— > 2NH;+ CO,
1.2 Advantage and disadvantage point analysis
In terms of production

Because both ammonia and urea can provide nitrogen to the process hence, they
can be an alternative to each other. However, ammonia is liquid which can promptly use
in the process while urea is solid chemical. It is required to dissolve in the dissolve tank
before using in the process. However, it takes only a few dissolvent time so, it is not

significant affected to the production time.
In terms of sourcing and purchasing

The nature of the market price of these two alternative products is different. For
example, ammonia market price of this month comes from the average price of every
single day from previous month. Hence, to offer the urea price, supplier has to wait until
the end of the month. For urea, the price is depended on the fertilizer usage and crop
seasoning. When it is not in the crop season, the price is low. Hence, trader can make

their stock at this low price.
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2). Find breakeven point formula in order to know the equivalent price between main raw

material and alternative
2.1 Break Even Point Formula Calculation of Ammonia (NH3) and Urea (CHgN,0)
Mole of nitrogen (N) calculation

100% of NH; = = * 1 = 0.82 (NH, molecular weight is 17 g)
100% of Urea = g * 1 = 0.46 (Urea molecular weight is 60 g.)

Assume: The price of NH; = X Baht/Kg

If mole of nitrogen NHa: 0.82 = X Baht

F
0.82

Hence mole of nitrogen in CHyN,O: 0.47 = * 0.46

After substitution, the equivalent price between NH;and CH4N,O is following.

The urea price = Ammonia price * 0.56

3). Find urea suppliers in order to bid among each other and compare with ammonia

price

4). Performing the contract by allocating the larger portion to competitive price raw

material
4.1 Calculating the equivalent price
By referencing from the offer price of ammonia (April 2014) = 23,650 THB/MT

The equivalent of urea price = 23,650 * 0.56 = 13,244 THB/MT
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Figure 5. 1: Urea and Ammonia Price Comparison (equivalent price)

By using breakeven point formula or graphing as Figure 5.1 to calculate the

equivalent price, urea is more competitive. The equivalent urea price is 13,244 THB/MT

while there is only 12,300 -12,500 THB/MT of urea offer price. Hence allocate more

portion to urea is more competitive.

4.2 Performing the contract

Table 5. 1: Ammonia Contract comparing the price and

volume between March and April 2014

Ammonia Contract for March 2014

Ammonia Contract for April 2014

Supplier name Contract Contract
Mar-14 Total cost Apr-14 Total cost
Volume [MT) Volume (MT)
Aco,ltd 23,600 1,750 | 41,300,000 23650 1,150 | 27,197,500.00
B co., Ltd 23,600 1,750 | 41,300,000 23650 1,150 | 27,197,500.00
Total 3,500 | 82,600,000 Total 2,300 | 54 39500000
Average price 23,600 | Average price 23,650

In latest contract, the ammonia

price is slightly increasing from previous contract

because the purchased ammonia volume is decreasing approximately 34% (from 3,500 to
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2,300 MT/month) as stated in the Table 5.1. By substituting ammonia price which is
23,650 THB/MT and multiply by 0.56 in breakeven point formula, the equivalent urea
price is 13,244 THB/MT while the actual market price is 12,400 THB/MT. Hence, urea price
is more competitive. Then, searching urea suppliers in order to bid for the offer price is
performed. At first, there are five vendors come to bid for the quarter 2/2014 price

however, only three lowest price vendor are selected as shows in the Table 5.2.

Table 5. 2: Urea Contract price and volume allocation

for quarter1/2014 and quarter 2/2014

Quarter 1/2014 (Jan.-Mar.) Urea Contract: Quarter 2/2014 (Apr.-Jun.)
Supplier name . . Contract | First offer |Second offer |Final price Contract
Final Price Total Cost
Volume (MT)| (THB/MT) | (THB/MT) | (THB/MT) | Volume (MT)
G Co. Ltd 14,000 600 13,400 12,900 - - -
H Co.,Ltd - 12,300 12,300 12,300 4,000 49,200,000
B Co. Ltd - 12,500 12,500 12,500 2,000 25,000,000
| Co.,Ltd 13,200 - - - -
J Co. Ltd 13,000 12,500 12,500 2,000 25,000,000
. Total Volume =8,000 MT/quarter (2,667 MT/month) 99,200,000
Average price 14,000 600 -
Average Price 12,400

To do the urea contract, it is slightly different from the ammonia contract.
Ammonia contract is performed as monthly due to the fluctuation and unpredictable of
market price. On the other hand, urea price trend has a seasonal trend depending on the
crop season so the price is predictable. In this period (at the end of March 2014), the urea
price is concerned as low and trend to increase in approaching month (quarter2-3/2014).
Hence, quarterly contract is chosen rather than monthly. This can fix the contract price
avoided the increasing in market price. The average price of urea in quarter2/2014 is
significantly decreasing (11%) due to more biding suppliers. This can create higher

competition atmosphere.
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Table 5. 3: Urea versus Ammonia Consumption from

April 2012 — March 2013

Urea Vs Ammonia Consumption
Ammonia . Ammonia
Month Urea (MT) Urea %Ratio
(rnaT) %sRatio
Apr-12 200 .00 3700.00 109 =l
May-12 Z200.00 3780.00 10%% 0%
Jun-12 500 .00 355022 25% 75%
Jul-12 B00 .00 3560.00 25% T5%
Aug-12 200 .00 35065.00 25% T5%
Sep-12 200 00 371283 10% S0
Oct-12 200 .00 3790.25 10 =L
MNowv-12 200.00 373174 102 S0%
Dec-12 200 .00 375422 10% S0%
lan-13 200 .00 3700.00 10 =L
Feb'13 -
Mar'l4a
Apr-14 2667 00 2300.00 TO% 30%

As Table 5.3 shows, in the previous day, the using ratio between urea and
ammonia is 10:90. Until June 2012, in that month, there is an ammonia shortage situation
due to high demand of fertilizer. Ammonia is totally converted to urea by chemical
process in order to supply in the fertilizer business field. Hence, ABC has to urgent
purchase urea and perform production test whether the process can use urea as an
alternative or not. Finally, it is acceptable to use urea hence, the ratio between urea and
ammonia in June 2012 is 25:75. However, after the situation subsides and to be normal in
September 2012, purchaser still maintains to use urea: ammonia as 10:90 till March 2014
even urea price is more competitive. There is only 5-10% of urea portion. This might not
create the significant profit. Hence, in April 2014, purchasing team cooperates with
production department perform cost reduction project, the utilization of urea is increased
up to 70% due to its competitive price rather than ammonia. There is only 30% of

ammonia consumption.
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Figure 5. 2: The total cost of Nitrogen Cost from April 2012- April 2014

As the Figure 5.2 shows, after implement urea ratio up to 70% due to its

competitive price in this period, the total purchasing cost is reduced from 90.12 to 87.47

million THB with cost merit approximately 2.65 million THB.

In the future contract, the percent ratio might be changed depending upon urea

and ammonia market price. By using breakeven point formula, it can be a helping tool to

decide the allocation ratio. However, 100% utilization of one raw material might not be

suitable even the price is more competitive. This is because maintaining relationship with

supplier is also important that has to concern when performing the contract as well.

5.1.2 32% and 50% Caustic Soda

Applied strategies

- Find alternative raw material

- Find breakeven point formula between main raw material and alternative

- Create competition atmosphere in order to lowering the unit price

Procedures

1). Cooperate with production department in order to find an alternative raw material

giving the sodium source as same as caustic soda does
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1.1 Find alternative raw material

Sodium carbonate or soda ash (Na,COs;) can be used as alternative of sodium
hydroxide or caustic soda (NaOH). As the following chemical reaction indicated, when
caustic soda and soda ash dissolve in water, they can give sodium ion as a product.
However, caustic soda can generate only one sodium ion while soda ash can give two

sodium ions.
NaOH (s) —> Na' (ag) + OH (aq)
Na,COs(s) ———> 2Na" (aq) + o, (aq)
1.2 Advantage and disadvantage point analysis
In terms of production

Soda ash can be used as an alternative of caustic soda because it can generate
sodium ion as same as caustic soda does. However, soda ash is normally sold in a solid
form while caustic soda is sold in liquid form. Hence, soda ash needs to be dissolved

before using in the process.
In terms of sourcing and purchasing

As shows in the Figure 5.3 and Figure 5.4, the market price of caustic soda is
fluctuated while the market price of soda ash is stable. Hence, using soda ash can be

more predictable in terms of the market price and budget as well.

CAUSTIC SODA - LIQUID (ASIA PACIFIC)
SPOT PRICES CFR S.E.ASIA 8 January - 21 June 2013
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Figure 5. 3: The spot prices of caustic Soda (CER S.E. ASIA)
from 8 January — 21 June 2013[29]
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Fertecon Soda Ash Dense (FOB China) Price Report
27 June 2012 - 19 June 2013

Figure 5. 4: The sort prices of soda ash (FOB China)
from 27 June 2012 - 19 June 2013 [30]

2). Find breakeven point formula in order to know the equivalent price between main raw

material and alternative
2.1 Break Even Point Formula Calculation of Caustic Soda (NaOH) and Soda Ash (Na,COs)

Mole of sodium (Na) calculation

32% NaOH = % =0.32 = 0.18 (NaOH molecular weight is 40 g.)

50% NaOH = ﬁ £0.50 = 0.29
100%NaOH = = =1 = 057
100 %Na,CO; - - * 1 = 0.43 (Na,CO, molecular weight is 106 g.

Assume: The price of 32% NaOH = X Baht/Kg

If mole of Sodium in 32%NaOH: 0.18 = X Baht
*Hence mole of Sodium in 100%NaOH: 0.57 = ufm ¥ 0.57 e @
x . . , 043

Hence mole of Sodium in 100% Na,COsx: e

After substitution, the equivalent price between Na,CO3; and NaOH is following.

Na,CO; price = 32%NaOH price * 2.34 Na,CO; price = 50%NaOH price * 1.48
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3). Find soda ash suppliers in order to bid among each other and compare the offer price

with caustic soda

4). Performing the contract by allocating the larger portion to competitive price raw

material
4.1 Calculating the equivalent price
By referencing from the offer price of 32% caustic soda (April 2014) = 4,300 THB/MT

The equivalent of soda ash price = 4,300 * 2.34 = 10,148 THB/MT

32%Caustic Soda and Soda Ash Price Comparison
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Figure 5. 5: 32% Caustic soda and Soda Ash Price Comparison

(equivalent price)

By using breakeven point formula or graphing as Figure 55 to calculate the
equivalent price, soda ash is more competitive. Soda ash equivalent price is 10,148
THB/MT while there is only 8,288 THB/MT of soda ash offer price. Hence, allocate more

portion to soda ash is more competitive.
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4.2 Performing the contract

Because the soda ash price is more competitive, finding more suppliers in order to
bid for the price is performed. There are five vendors bidding for the offer price however,
only three suppliers with the lowest price are selected. As the Table 5.4 shows, the
average price in March 2014 is high when compared with quarter 2/2014 contract price.
This is because the order in March is concerned as a trial lot with less volume so the unit
price is high. On the other hand, the average price in quarter 2/2014 is dramatically
decreasing from 8,600 to 8,288 THB/MT or 3.62% due to more vendors, volume attraction

along with high competition atmosphere.

Table 5. 4: Soda ash contract for March 2014 and Quarter 2/2014

March 2014 (Trial order) Soda Ash Dense Contract: Quarter 2/2014 (April-June)
Supplier name
PP Final offer (‘Z,otlltract First offer Se:fond Final price (\:{orlltract Total Cost
(THB/MT) ouMe | rupsmm) | ONET (THe/mT) | VOUME
(MT) (THB/MT) (MT)
H Co.,Ltd - - 8,250 8,200 8,200 2,550 | 20,910,000
K Co.,Ltd 8,650 (Trial order) 720 8,600 - - - -
L Co.,Ltd - - 8,500 - - - -
M Co.,Ltd - - 8,350 - 8,350 1,275 | 10,646,250
N Co.,Ltd - - 8,400 - 8,400 1,275 | 10,710,000
T I Vol = MT,
7 otal Contract Volume = 5,100 MT/quarter 42,266,250
Average price 8,600 720 (1,700 MT/month)
Average price | 8,288
Table 5. 5: The 32% Caustic Soda contract price comparison
between Quarter 1/2014 and Quarter 2/2014
Supplier Quarter 1/2014 {January - March) Quarter 2/2014 (April - June)
name  |32%NaoH| oMM oo naon| COntrat Total Cost | 32%Naop | COMTACVOMME | e veon| 0T | rotal cost
Volume (MT) Volume (MT) (MT) Volume (MT)
CCo.,Ltd 4300 2200 - 9,460,000 4300 380 - 1,634,000
DCo., Ltd 4300 2200 9,460,000 4300 380 1,634,000
ECo.,Ltd 4300 2200 9,460,000 4300 380 1,634,000
Total Contract Volume = 6,600 Total Contract Volume = 1,140
28,380,000 4,502,000
MT/quarter (2,200MT/Month) MT/quarter (380 MT/month)
Average price 4,300 Average price 4,300.00

By using the breakeven point formula, caustic soda has less competitive price when
compared with soda ash. Hence, the volume allocation in quarter 2/2014 is significantly
less than quarter 1/2014. Fortunately, by negotiation and in advance inform about
alternative raw material project to suppliers, they still maintain the contract price even

less caustic soda volume allocation (Table 5.5). However, in this period, there is no
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requirement for using 50% caustic soda from production department. Once, the
production department requires using 50% caustic soda, the breakeven point formula for

comparing the equivalent price with soda ash is also available.

Result and Discussion

Table 5. 6: Comparing Soda Ash and Caustic Soda Utilization Ratio

and Total Purchasing Cost in each Month

Soda Ash Vs Caustic Soda Consumption Convert Na2C03 to NaOH | Total Volume |Total Cost (Using NaOH
Month Soda Ash | CausticSoda |Soda Ash | Caustic Soda | (Egivalent Consumption | of Caustic | =4,300 THBIMTI as a
{MT) {MT) % Ratio % Ratio Moah : Na2C03 1:0.73) Soda reference price)

Nov-13 i 4,200.73 0% 100% - 4,200.73 18,063,139
Dec-13 i] 4,760.45 0% 100% - 4,760.45 20,469,935
lan-14 0 4,334.57 0% 100% - 4,334.57 18,638,651
Feb-14 0 4,059.95 0% 100% - 4,059.95 17,457,785
Mar-14 721.44 2,193.06 40% 60% 962 3,154.98 13,566,414
Apr-14;  1,700.00 : 380,00 90%: 10%! 2,267 | 2,646.66 | 11,380,638 |

As Table 5.6 shows, by using 100% portion of caustic soda, the total cost is
approximately 17—20 million THB. Implementing soda ash as an alternative raw material
for reducing risk supply and more competitive price with the ratio 40% in March 2014, the
total cost (using same unit price for calculation) is decreasing to 13 million THB. Moreover,
by increasing the soda ash portion to 90%, the total cost is decreasing to 11 million.
Hence, using 90% portion of soda ash in April 2014, the total cost is dramatically
decreasing approximately 6 million baht or 35% decreasing comparing with using 100%

portion of caustic soda in February 2014.
5.1.3 35% Hydrochloric Acid

Applied Strategies

- Find alternative raw material
- Find breakeven point formula between main raw material and alternative

- Create competition atmosphere in order to lowering the unit price
Procedures

1). Cooperate with production department in order to find an alternative raw material

giving the proton (H") as same as hydrochloric acid does
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1.1 Find alternative raw material

- Find alternative raw material
- Find breakeven point formula between main raw material and alternative

- Create competition atmosphere in order to lowering the unit price
1.2 Advantage and disadvantage point analysis
In terms of production

Sulfuric acid can be used as an alternative for hydrochloric acid. It can generate proton

(H") as same as hydrochloric acid does. The chemical reactions are following.
Hydrochloric acid lonization: HCl (aq) > H+(aq) +Cl (ag)
Sulfuric acid lonization: H,SO, + H,O = HSO, + H,0"

HSO4 + H,0 <> SO, + HO'

However, hydrochloric acid which is monoprotic trends to have more corrosiveness rather
than sulfuric acid which is diprotic. Using hydrochloric acid can be more corrosive to the
pipe line as well as storage tank creating high maintenance cost. Hence, using sulfuric acid

as an alternative or substitute raw material can solve this problem.
In terms of sourcing and purchasing

The chlor-akali production is showed in the Figure 5.6. The supply volume of hydrochloric
acid in the market is relied on the caustic soda demand. For example, if there is high
demand of hydrochloric acid with low demand of caustic soda situation, the chlor-akali’s
manufacture cannot increase hydrochloric acid production due to limitation of caustic
soda demand. This situation can affect to the hydrochloric market price which is
unpredictable. On the other hand, sulfuric acid uses sulfur as an only one major raw
material. There is no co-product selling in the market hence, the market price can be

more predictable when compared with hydrochloric acid.
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Figure 5. 6: ChlorAkali Production Chart [31]

2). Find breakeven point formula in order to know the equivalent price between main raw

material and alternative

2.1 Break Even Point Formula Calculation of Hydrochloric acid (HCl) and Sulfuric acid

(H,SOy)
Mole of hydrogen (H) calculation

1 —
35% HCl = T 035=0.01
98% HCl = 3;—5 *0.98 = 0.027 (Hydrochloric molecular weight is 36.5 g.)

98% H,SO, = ;—B* 0.98 = 0.02 (Sulfuric acid molecular weight is 98 g.)

Assume: HCl 35% price = X Baht
If mole hydrogen in 35% HCL: 0.01 = X Baht

*Hence mole of hydrogen in 98 %HCL: 0.02 = Df;:X
**Hence mole of hydrogen in 98% H,SOq: @ b ;f;?

After substitution, the equivalent price between 98%H,50, and 35%HCLl is following.

98%H,S0, price = 35%HCL price * 2

©
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3). Calculating the equivalent price

By referencing from the offer price of 35% hydrochloric acid (April 2014) = 2,374 THB/MT

The equivalent of 98% sulfuric acid price = 2,374 * 2 = 4,748 THB/MT

By using breakeven point formula to calculate the equivalent price, 98% sulfuric

acid is more competitive in this period. 98% sulfuric acid equivalent price is 4,748 THB/MT

while there is only 3099.66 THB/MT of sulfuric acid offer price.
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Figure 5. 7: 35% Hydrochloric acid and 98% Sulfuric acid Price Comparison

(equivalent price)

However, hydrochloric acid has a pending contract from January 2014 till June

2014. Hence, it cannot apply alternative raw material which is sulfuric acid to use in the

production line even sulfuric acid has more competitive price.




5.2 Leverage raw material

5.2.1 Coal

Backeround
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Normally, there are 6 vendors supplying coal to ABC Company with the coal

consumption approximately 330 MT/day. As the Table 5.7 shows, the average price is
approximately 2,549.09 THB/T.

Table 5. 7: Coal contract price, coal quality and price ratio for quarter

2/2014 (October-December 2014)

Applied strategies

o Price offer Czrloll'iﬂc Suloh ARB ash - Purchasing plan

. . . i alue ulphur ) s ivery

Supplier (Trday) s:;.lﬂs Sr'f':'r (Keal) ) Mm;:;lre ) perioa | Comtract | o HE)

offer Price (ADB) i Volume

0 Co.,Ltd 60 2570 2570 5,720 013% 33.38% 3.58% 5,400 13,878,000

P Co., Ltd 30 2,600 2,600 5,519 0.17% 31.81% 4.51% 2,700 7,020,000

Q Co., Ltd 60 2,600 2,600 5,600 0.60% 35.04% 3.45% Oct.- 5400 14,040,000

R Co., Ltd G0 2,500 2,500 5,744 0.38% 35.69% 5.00%| Dec3 5,400 13,500,000

5Co., Ltd 60 2450 2450 5,580 0.80% 30.41% 3.73% 5400 13,230,000

T Co., Ltd G0 2,600 2,600 5,720 0.30% 31.21% 3.94% 5,400 14,040,000

Total 330 Total 75,708,000
Avg. Price 2,549.09

Perform vendor optimization strategy in order to increase bargaining power, create

competition among vendors and cost reduction as a target

Choosing the optimum ratio between high heat and normal heat in order to

decrease the using quantity

Negotiation with supplier that has ash treatment license in order to offer free

change of ash elimination service tradeoff with more order volume

Using price ratio formula as a decision tool in order to weigh not only for the offer

price but also quality when performing the contract
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Procedures
1). Finding the vendor that has ash treatment license

2). Finding the vendor that has high heat of coal in order to mix this portion with normal

heat

3). Cooperation with production in order to find the optimum portion between high heat

and normal heat ratio

4). Negotiation with supplier in order to service free ash treatment tradeoff with more

contract volume allocation

5). Performing the Q2/2014 contract by applying vendor optimization strategy and using

price ratio as a reference.
5.1 Price Ratio Formula

Because heat of coal is significantly factor to concern, with different in heat value
can affect to the coal consumption volume. To concern both of the price and coal
quality, price ratio formula is created in order to use as a tool for choosing the vendors
when performing the contract. The lower value of price ratio indicates the better price
and coal quality.

Price
Heat+(1-%Sulfer —YMoisture —UAsh)

Price Ratio Formula =

Result and Discussion

The Table 5.8 shows the ratio of normal heat and high heat along with coal
consumption and total cost from December 2013 to April 2014. The result and discussion

in each month is described below.
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Table 5. 8: The information of coal consumption and total cost from December 2013 to

April 2014 (High heat of coal= Calorific value > 5,800 Kcal, Normal heat of coal = Calorific
value 5,500-5,800 Kcal)

Total Actual
. o Avg. Pri Total Cost of Coal | Ash Amount | AshTreatFee |R ibility of | Total Cost
Period Coal Specification HE Consumption Lo reat Fee | Responsibility
[THB/Maonth) (THB/Manth) (MT/Manth) [THBfMonth) | Ash Treatment (THB/Manth)
{MT/Manth)
Nermal Heat - High Heat
Deco13| oo nEat-mughnea 2549 8979 75,436,471 520 260,000 ABC 75,696,471
[100:0)
Normal Heat : High Heat
Jan.2014 | ormElneat: g REs 2581 0,827 25,363,487 84 242,000 ABC 25,605,487
(80:20)
Normal Heat : High Heat
Fep2o1g| o o neat Mg e 2581 0,800 25,203,800 479 239,500 ABC 25,533,300
(80:20)
Mar2014| VO3 FEAt - Righ Heat |, o 8444 22,967,680 436 218,000 ABC 23,185,680
(30:70)
MNote: The Avg. unit price in March is significantly increased because there is a trial order of high heat of coal.
Normal Heat: High Heat | 2,540 Suppli
Apr2o1g| | omEnEsLTIER AL s 8430 21,412,200 430 215000 | CUPPUET 21,412,200
(30:70) (Apr-lun.'14) (U Co.,Ltd.)
MNote: The total cost is dramatically decreased because of decreasing in coal consumption and no cost of ash treatment.
C ing Bef d Aft
_cumparmg _e ore an . er (@) 11,549) (4,024,271) (90) (45,000) Free ash (4,284,271)
implementing the project trestment
{December'13 VS April'14) 0.20% -18% -18% -21% -21% -20%

As Table 5.8 shows, in January, the company chooses U Co.,Ltd. to supply high
heat of coal as an additional contract due to its competitive price, good coal quality and
available of ash treatment license. Then, trial high heat (20%) mixing with normal heat
(80%), the average unit price in January’14 (2,581 THB) is increasing from December’13
(2,549 THB) approximately 1.12% resulting from higher unit price of additional high heat
contract. However, the volume consumption and ash amount is decreasing approximately

1.52% and 6.92% respectively. The total expenditure is also decreasing as well.

In February, the production still uses the same ratio as January dose in order to
confirm the operation result. Hence, the unit price, coal consumption along with ash

amount is quite the same.

In March which is the last trial month, the production performing research and
production test. They surely confirm that the optimum point for mixing normal and high

heat is 30:70. With this ratio, it can generate the maximum stream using in the production
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line. The unit price (2,720 THB) is increasing from February (2,581 THB) around 5.38%.
However, the coal consumption and ash amount is significantly decreasing around 149%

and 8.98% respectively.

After trail period with production confirmation, the purchasing department
performs the quarter 2 /2014’s contract. In this contract, the price ratio that concerned
for the offer price and coal quality has also calculated. The lower value of price ratio
indicated the proper offer price and good quality of coal when compared with other
vendors. Purchasing team is not only optimizing high heat and low heat consumption
ratio but also applying vendor optimization strategy referencing from the price ratio
information in this contract as well. There are 4 out of 7 vendors selecting in this
contract as shown in the Table 5.9. With huge portion (70%) of high heat supplying from
U Co.Ltd, negotiation for lower unit price and free ash treatment service can be

negotiated and achieved.

Table 5. 9: Coal contract price, coal quality and price ratio

for quarter 2/2014 (April-June 2014)

Price offer Calorific . i
Supplier Qtty. Jan.- Final Value | Sulphur Mnfiftﬁre Ash F;:f:) Delivery Cont P:trCIIﬂsmg par
(T/day) | mar13 | 1stOffer Offer (Kcal) (%) %) (%) period ‘:: u';e Amount (THEB)
offer Price (ADB)

UCo., Ltd 180 3,100 3,200 2,750 5,900 0.12% 23.21% 2.60% 0.629 16,200 44,550,000

0 Co., Ltd 30 2450 2350 2,250 5624 0.13% 33.14% 358% 0.634] 2700 6,075,000

PCo, Ltd - 2,500 2400 2,300 5610 0.17% 33.88% 4 51% 0.667 - -

QCo., Ltd 30 2450 2,360 2,250 5,750 0.60% 33.14% 3.45% 0.623 JUAI:];; 2700 6,075,000

RCo., Ltd - 2450 2350 2250 5,749 0.38% 35.89% 5.00% 0.666 - -

$Co., Ltd 60 2450 2270 2,200 5,600 0.60% 30.01% 3.88% 0.600 5400 11,880,000

TCo.Ltd - 2850 2350 2,300 5,700 0.30% 31.21% 5.01% 0636

Total 300 Total 68,580,000
Avg. Price 2,540.00

By comparing before and after implement the project (December’13 and April’14),
the average unit price is slightly decreasing (0.3%) because of high mixing portion of high
heat with higher unit price. However, the total cost is dramatically decreasing around
4,284,271 THB or 20%. This is resulting from a significant decreasing in consumption per

month around 18% and no cost of ash elimination.
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5.2.2 Sulfuric acid

Apply strategies

- Perform vendor optimization strategy in order to increase bargaining power, create

competition among vendors and cost reduction as a target
Procedures

1. Inform the supplier for applying vendor optimization strategy in order to give them

awareness for offering the best price
2. Biding for the offer price for quarter 2/2014 (April-July 2014)
3. Selecting supplier with the best offering price and performing volume allocation

Result and Discussion

Table 5. 10: Compare Sulfuric acid offer price
and volume allocation in quarter 1/2014 and quarter 2/2014

uarter 1/2014 (Jan.-Mar.'14 uarter 2/2014 (Apr.-Jul.'14
Supplier Name Factory Supply e Y ( ) B 4 (Ap ) % Price Different
Unit Price Quantity (MT) Unit Price Quantity
PPD,PTT,AYT 3,200 2,680 -19%
H Co.,Ltd 4,237 (41%) 4,605 (43%)
KPP 3,700 3,180 -16%
PPD,PTT,AYT 3,300 2,900 -14%
V Co.,Ltd 2,377 (23%) 3,105 {29%)
KPP 3,800 3,400 -12%
X Co.Ltd PPD,PITAYT 3300 1 584 (25%) 2800 1 5 784 (26%) 18%
KPP 3,800 3,300 -15%
PPD,PTT AYT 3,400
¥ Co.,Ltd — : 723 (7%)
KPP 3,900
Z Co., Ltd KPP 3,700 207 (2%) 2,300 297 (2%) -12%
Average Price and Total Volume Avg. Price Total volume Avg. Price Total Volume % Avg.Price Different
3,413.30 10,336 3,099.6 10,710 -3.49%
Total Cost 35,280,488.96 33,196,716.00 -6%

As the Table 5.10 shows, the offered price for Quarter 2/2014 is dramatically
decreasing. It is more than 10 % decreasing in offer price in every supplier. However, the
supplier who offers the highest price is not selected to perform the contract. Y Co.,Ltd

offers the highest unit price while H Co., Ltd offers the lowest one. Hence, Y Co.,Ltd is not
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selected for supply sulfuric acid in this contract. However, Y Co., Ltd still has chance for

bidding in the next quarter.

For selecting supplier, they receive more volume portion when comparing with
previous quarter. The supplier with the lowest offer unit price will receive the highest
volume portion and in descending order.

5.3 Bottleneck raw material

5.3.1 Urea

Apply strategies

- Perform vendor optimization strategy in order to increase bargaining power, create
competition among vendors and cost reduction as a target
- Apply breakeven point formula between urea and ammonia (stated in session

5.1.1) in order to consider for the competitive raw material in term of price

Procedure

1). Calculate the breakeven point formula in order to compare the price

competitive raw material between urea and ammonia.

As the session 5.1.1 stated above, urea price is more competitive. Hence, allocate
more volume to urea is more competitive to the company. In this quarter, the volume

portion between urea and ammonia is 90:10 as stated in the Table 5.11.

2). Search for the urea supplier in order to increase the bargaining power and

lower the offer unit price



Result and Discussion

Table 5. 11: Urea contract price and volume allocation

for quarter1/2014 and quarter 2/2014

89

Quarter 1/2014 (lan.-Mar.) Urea Contract: Quarter 22014 (Apr.-Jun.)
Supplier name . . Contract | First offer |Second offer |Final price Contract
Final Price Total Cost

Volume [MT]| [THB/MT) | (THB/MT) | (THB/MT) | Volume [MT)
G Co.,Ltd 14,000 600 13,400 12,900 - - -
H Co.,Ltd 12,300 12,300 12,300 4 000 49 200,000
B Co.,Ltd 12,500 12,500 12,500 2,000 25,000,000
| Co.,Ltd 13,200 - - - -
1 Co.,Ltd 13,000 12,500 12,500 2,000 25,000,000
Total Volume =8,000 MT/quarter (2,667 MT/month 99,200,000

Average price 14,000 600 - /a (2, / )

Average Price 12,400

As the Table 5.11 shows, there is only one supplier supplies urea in quarter 1/
2014 due to a few orders quantity when compare with ammonia. However, after apply
new strategy such as breakeven point formula along with vendor optimization strategy in
quarter 2/2014; urea is concerned as more competitive price. Hence, more volume
portion is allocated to urea. There is 90:10 of urea and ammonia volume allocation
respectively. With high order volume of urea, bidding among suppliers is performed in
order to create competition atmosphere and lower the unit price. There are 3 out of 5
suppliers selected to supply urea in quarter 2 /2014. The one who offers the lowest offer
price will receive the highest volume allocation. The average unit price is decreasing from

14,000 THB/MT to 12,400 THB/MT or 14.2% decreasing.
5.3.2 Potassium Chloride

Apply strategies

- Improve alternative supplier in order to increase the bargaining power, reduce the

unit price and supply risk
Procedure
1). Search for the alternative vendor with the same product specification

2). Bidding for the offer price and performing the quarter 2/2014 (April-June
2014)’s contract
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Result and Discussion

Table 5. 12: Compare Potassium chloride offer unit price

between quarter 1/2014 and quarter 2/2014

' rter 1/2014 () -March 2014 uarter 2/2014 (April-lune 2014
supplier Name Quarter 1/2014 January-March 2014) Quarter 2/2014 (Ap )

Unit price  |Contract Volume (MT)|  Total Cost Unit Price  [Contract Volume (MT) Total Cost | % Total cost
AA Co., Lid 25,000.00 130 (100%) 4,500,000.00 23,000.00 110 (60%) 2,530,000.00 | decresing
B Co.,Ltd 23,500.00 70 (40%) 1,645,000.00
Average Unit Price 25,000.00 4,500,000.00 23,200.00 4,175,000.00 7.20%

As Table 5.12 shows, by approving alternative supplier, it can increase competition
atmosphere. The alternative vendor, B Co.,Ltd attempts to offer lower unit price when
compared with previous supplier. The offering unit price is 23,500 THB/MT. However, the
previous supplier, AA Co.Ltd requires high volume allocation. Hence, AA Co.,Ltd offers
23,000 THB/MT. Finally, AA Co.,Ltd gains 60% of volume allocation while B Co.,Ltd gains
40% of volume allocation. The percent of average unit price is decreasing approximately

7.20% when compared with previous quarter.
5.3.3 Antifoam GD-113 and 5.3.4 Succinic acid

Both Antifoam GD-113 and Succinic acid are having the same nature supply.

Hence, they can apply the same strategy in order to improve the purchasing efficiency.

Apply strategies

- Shorten supply chain in order to reduce premium cost, shorter lead time and

reduce risk

- Search alternative vendor with different source in order to increase bargaining
power and lower the supply risk

- Apply yearly contract instead of monthly contract in order to lower the supply

risk, reduce redundant work and reduce unit cost as well
Procedure

1). Inform the relevant parties about this project especially ATT (domestic trader) for not

continuing the contract
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2). Inform factory to forecast and send the yearly consumption plan to purchasing

department

3). Search for the additional vender with different supply source but same product

specification as well as current vendor
4). Apply yearly contract instead of monthly contract

Result and Discussion

Supply Chain Improvement

Improvement Ordering Process

................................................................................................................................................................. .

4. Manufacturers wil deliver to the port after Shipping Agent 5. Clearance by ATT and deliver
finished production. ﬂ EiLY products to AJT fatories.

3. ATl informs yearly plan 2. Send yearly consumption 1] Receive yearly consumption plan
i to the manufacturers. plan to ATI friEeinE Gvrnrmnenet
Eermreioeeend W-{I CC Co., Ltd l] :

Figure 5.8: The improvement of ordering process by shorten the supply chain

As the Figure 5.8 shows, in order to shorten the supply chain, ATT is not chosen
for continuing the contract. ABC purchasing team directly contracts with ATl which is
concerned as overseas trader. The yearly consumption plan along with yearly purchasing
order document is sent to the ATl and forwarded to manufacturer. Hence, manufacturer
can advance perform the production planning. Moreover, purchaser also approves local
alternative trader with different supply source which is CC Co.,L.td. This can reduce lead

time and supply risk in case there is shortage raw material situation from one supplier.
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Unit Cost Improvement

Table 5. 13: Compare the total average price of Antifoam GD-113 and
Succinic acid between March 2014’s contract

and April-December 2014’s contract

Antifoam GD-113 and Succinic acid Contract: Mar. 2014 {Monthly Contract)
- Contract Contract | Succinic acid
Name of Supplier |, titoam Antifoam GD-113 L Total Cost/month
Volume Succinic acid | Volume | Total Cost
GD-113 Total Cost (THB) [THE)
(M) [MT) [THBE)
BB Co.,Inc. &,000 1800
175.00 1,050,000 10950 197,100.00 1,247,100.00
{Overseas Trader] {100%5) {1003
Antifoam GD-113 and Succinic acid Contract : Apr.- Dec. 2014 (Yearly Contract)
, . Contract . Contract
Name of Supplier |Antifoam Antifoam GD-113 e . ..
Volume Succinic acid | Volume |Succinic acid Total Cost| Total Cost (THB)
GD-113 Total Cost
(M) (M)
BB Co.Inc. 4 500 1,350
165.00 742 500 98.00 132 300.00 874 800.00
[Overseas Trader) [25%)* [25%)*
CC Co., Ltd. 13500 4,050
: 153.00 2,133,000 95.50 386,775.00 2,519,775.00
{Domestic Trader) (75%)* [75%)*
2,865,500 3,394,575.00
519,075 THB/year
\ THB/year (Total THB/year (Total
Total Average Price 161.5 18,000 96.75 5400 |(Total Cost per month
Cost per month = cost per month =
=173,025)
958,500) 1,131,525.00 THB )
*Antifoam GD-113 and Succinia acid have 3 orders per year.

As shown in the Table 5.13, by approving the alternative vendor and perform
yearly contract instead of monthly, purchaser has more bargaining power to negotiate the
unit price and reduce the redundant works. The average unit price of antifoam GD-113 is

decreasing 7.71% while there is 11.60% decreasing in succinic acid average unit price.

5.3.5 Ammonium chloride

Apply strategy

- Improve alternative supplier in order to increase the bargaining power, reduce the

unit price and supply risk
Procedure
1). Search for the alternative vendor with the same product specification

2). Bidding for the offer price and performing the quarter 2/2014 (April-June

2014)’s contract




Result and Discussion

Table 5. 14: Compare Ammonium chloride offer unit price

between quarter 1/2014 and quarter 2/2014
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Supplier Name

Quarter 1/2014 {January-March 2014)

Quarter 2/2014 (April-lune 2014)

Unit price  |Contract Volume (MT)| Total Cost | Unit Price |Contract Volume (MT)| Total Cost % Total C?St
AA Co, Ltd 11,000.00 30 (100%) 33000000 |  9,500.00 15(50%) 14250000 | Gecreasing
H Co., Ltd 3,500.00 15 (50%) 142,500.00
Average UnitPrice | 11,000.00 330,000.00 | 9,500.00 285,000.00 13.63%

As shown in the Table 5.14, by approving alternative supplier which is H Co.,Ltd, it

is increasing in competition atmosphere. Both two supplier offer for the same unit price

hence, the percent volume allocation is the equivalent which is 50%. The average unit

cost is decreasing from the previous contract approximately 13.63%.

5.4 Conclusion

The conclusion results are summarized and shown in the Tables 5.15 and 5.16.

Those summarized tables conclude the applied strategies along with improvement

points. The priority concern for strategic raw material is to reduce the supply risk and

average unit cost. The priority concern for the leverage raw material is to lowering the

unit price and total cost. For the bottleneck raw material, the priority concern is to

reduce the supply risk. With different group in supply positioning model, the different

strategies are chosen to apply. The details are shown in the tables below.
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CHAPTER VI
CONCLUSION AND SUGGESTIONS

This chapter concludes for the improvement plan and strategies applied to
each raw material position (critical, bottleneck, and leverage). The result
improvement in terms of the cost reduction and supply risk are also indicated.
Finally, both short to medium term plan and long term plan are also suggested in

the end of the session. The covered topics are following.
6.1 Improvement plan and strategy conclusion
6.2 Result conclusion
6.2.1 Cost reduction
6.2.2 Reduce supply risk
6.3 Future plans and suggestions
6.3.1 Short to medium term plan
6.3.2 Long term plan
6.4 Conclusion

6.1 Improvement plan and strategy conclusion

By using the supply positioning model to classify the group of raw material; it
can be classified raw materials into 4 groups which are strategic, bottleneck, leverage
and routine. The strategic raw materials are ammonia, caustic soda, and hydrochloric
acid. The main strategy is to reduce supply risk along with unit price due to high
expenditure per annual (Class A raw material). To reduce supply risk, the alternative
products have been approved and the breakeven point formulas have defined in
order to find the equivalent price and compare for the offer price when performing
the contract. This is not only reducing supply risk but also reducing unit price and
total cost in case the alternative raw material has more competitive market price. For
the leverage raw materials, there are coal and sulfuric acid. The major target to

achieve is cost reduction. To achieve this target, create more on competition
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atmosphere among suppliers to increase purchasing power is applied. For bottleneck
raw materials, there are urea, potassium chloride, antifoam GD-113, succinic acid and
ammonium chloride. The major target is to reduce supply risk. By searching for
alternative suppliers along with alternative sources is a major applied strategy.
However, there are no selected raw materials that are located in the routine

position.

6.2 Result conclusion

After performing the purchasing improvement project, the achieved
improvement points can be classified into two issues which are cost reduction and
reduce supply risk. These improvement points are achieved the thesis objectives and
covered the expected benefits that stated in the chapter I. The improvement results

are following.

6.2.1 Cost reduction

As the Table 6.1 shows, before applying the purchasing improvement project,
the total expenditure of selected raw materials (10 selected raw materials) is
238,667,100 THB/month. After apply the improvement strategy, the total cost is
reducing to 220,966,525.00 THB/month. Hence, the cost reduction per month is
17,700,575.00 THB/month or 7.42% reduction.

Table 6. 1: The summary table of cost reduction after implementing

the purchasing improvement project

Before Apply Improvement Strategy After Apply Improvement Strategy Cost Reduction per month % Reduction per month

Total Cost| 238,667,100.00 THB/month | Total Cost 220,966,525 .00 THB/month 17,700,575.00 THB 1.40%

- No items located in Critrical Position

- 3Items in Critrical Position (Move to leverage position|

Risk Risk - No items located in Bottlenack

- 5ltems in Battleneck Position Position (Move to Routine and

leverage position)
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6.2.2 Reduce supply risk

As the Table 6.1 and Figure 6.1 show, before applying the purchasing
improvement project, there are 3 raw materials located in critical position which are
concerned as high expenditure along with high risk and 5 raw materials located in
bottleneck position which are concerned as low expenditure but high risk. After
implementing the improvement strategy, there are no items located in critical and
bottleneck position. The strategic raw materials are moved to leverage position and

bottleneck raw materials are moved to routine position and leverage position.

Risk
| Bottleneck | Critical I
———— e — e . uhEe __.
4 b sieene FGD_MB 1 PR | Jf\r'lﬂo.n.la_:
A e = Caustic Soda I
* PotassiumChloride . T 77 Ty T
L P Urea | ——— e —.
3 l Ammoniumichlorﬁje ! I Hydrechloricacid |
'_'_:-'_i'_'-'J &\ ] —_— T H |
v Routine *, ¢ Leverage |
5uc|:|n|r_‘§ 1G0-113 “‘\‘ Caustic Soda:
2 W A\ \-’ Coal | ammonia
Potassium Chloride '\.\ Sulfuric acid
' % Hydrochloricacid
- 4 Urea
Ammenium Chloride
80% of item = 20% of value 20% of item = 80% of value >

Annual Expenditure

Figure 6. 1: The supply positioning movement of improved raw material

6.3 Future plans and suggestions

The future plans can be separate into two types which are short to medium

term and long term as following.

6.3.1 Short to medium term plan

As stated above, hydrochloric acid which is concerned as a strategic raw
material also has an alternative product (sulfuric acid). However, hydrochloric acid

has a pending contract from January to June 2014. Therefore, sulfuric acid cannot
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apply for using in the production line even there is more competitive price in this

period (quarter 2/2014).

For the short term plan, after hydrochloric acid contract is terminated, the
breakeven point formula is applied for calculating the equivalent price of these two

products. The more competitive raw material is chosen to perform the contract.

6.3.2 Long term plan

In the future, control and monitor the applied strategy along with market
situation are required. However, the applied strategies are needed to adapt and

match to the particular situation.

6.4 Conclusion

Purchasing department is concerned as a strategic department dealing with
the cost of company. In order to have a good financial performance along with low
supply risk, the improvement of purchasing strategies are applied. Firstly, applying
the Pareto Analysis in order to classify the list of raw materials based on annual
expenditure in to three classes, class A chemical raw materials and top five with high
supply risk from class B chemical raw materials are focused and selected for applying
procurement improvement in terms of cost reduction and reduce supply risk. Due to
the limitation of study scope, only chemical raw materials are concerned. The
selected raw materials are ammonia, caustic soda, hydrochloric acid, coal, sulfuric
acid, urea, antifoam GD-113, succinic acid and ammonium chloride. Secondly,
applying Five Force Analysis tool to each selected chemical raw material, the
average risk scores from brain storming session are indicated. The raw materials with
average risk score equal or more than 3 are concerned as high supply risk. While, the
raw materials with average risk score less than 3 are concerned as low supply risk.
Thirdly, the average risk score information from Five Force Analysis and annual
expenditure information from Pareto Analysis can plot each raw material positions in
Supply Positioning Model. Those raw materials can be classified into four classes
which are critical, bottleneck, leverage and routine. Critical raw materials are
ammonia, caustic soda and hydrochloric acid. Bottleneck raw materials are antifoam

GD-113, succinic acid and ammonium chloride. Leverage raw materials are coal and
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sulfuric acid. However, there are no raw materials classified as routine. Fourthly,
Purchasing Portfolio Matrix is applied. The supplier power against the buyer power is
compared. Hence, the purchasing power of each raw material can be indicated.
Finally, the proper strategies are applied to each raw material based on their supply
position. The main strategies for critical raw materials are reducing supply risk and
average unit price. The main strategies for bottleneck raw materials are reducing
supply risk while the main strategies for leverage raw materials are reducing average
unit price. Although the cost of reduction and reduce supply risk are considered as
significant points, maintaining the supplier relationship is also an important issue to
concern when performing the contract as well. After applying this improvement
procurement project, the total expenditure is reducing from 238,667,100 THB/month
to 220,966,525.00 THB/month. Hence, the cost reduction per month is 17,700,575.00
THB/month or 7.42% reduction. For the supply risk, before applying the purchasing
improvement project, there are 3 raw materials located in critical position which are
concerned as high expenditure along with high risk and 5 raw materials located in
bottleneck position which are concermned as low expenditure but high risk. After
implementing the improvement strategy, there are no items located in critical and
bottleneck position. The strategic raw materials are moved to leverage position and
bottleneck raw materials are moved to routine position and leverage position.

Hence, it can be concluded that the project objectives are achieved.
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NO. MATERIAL LIST NO. Amount Cumulative %total  Group
1 | TAPIOCA STARCH 1 2,579,602,284.37 2,579,602,284.37 3497
2 [ AMMONIA GAS 100% (NH3) 2 1,003,295,513.25 3,582,897,797.62 4857
3 [ RAW SUGAR 3 670,764,051.40 4,253,661,849.02 57.66
4 [ INOSINE (Note: Will be terminated) 4 335,203,822.40 4,588,865,671.42 62.21
5 [ SUGAR CANE 5 302,268,615.43 4,891,134,286.85 66.31
6 | CAUSTIC SODA 32% (NaOH) 6 295,918,639.20 5,187,052,926.05 70.32
7 | SODIUM ACID PYROPHOSPHATE (Note: Will be terminated) 7 284,003,180.60 5,471,056,106.65 74.17
8 |[COAL 8 258,495,703.70 5,729,551,810.35 71.67 A
9 [ HYDROCHLORIC ACID 35% (HCI) 9 219,808,978.40 5,949,360,788.75 80.65
10 | CAUSTIC SODA 50 % (NaOH) 10 185,142,824.00 6,134,503,612.75 83.16
11 | SULPHURIC ACID 98% (H2S04 98%) 11 134,894,093.80 6,269,397,706.55 84.99
12 | TAPIOCA CHIP 12 128,728,354.17 6,398,126,060.72 86.74
13 | FRESH MILK 13 121,343,464.60 6,519,469,525.32 88.38
14 [ RICEHUSK 14 117,428,654.80 6,636,898,180.12 89.97
15 | CANE MOLASSES 15 105,966,157.80 6,742,864,337.92 91.41
16 | SOYBEAN 16 76,714,792.60 6,819,579,130.52 92.45
17 [ UREA 17 75,801,334.00 6,895,380,464.52 9348
18 | POTASSIUM CHLORIDE 18 48574,544.00 6,943,955,008.52 94.14
19 | ANTIFORM GD-113K 19 44,082,857.50 6,988,037,866.02 94.73
20 | SUCCINIC ACID 20 31,224,947.50 7,019,262,813.52 95.16
21 | AMMONIUM CHLORIDE 21 26,408,532.34 7,045,671,345.86 95.51
22 | AMIX- JAPAN 22 26,105,685.24 7,071,777,031.10 95.87
23 | SODIUM TRIPOLYPHOSPHATE (STPP) 23 25,873,920.00 7,097,650,951.10 96.22
24 | ACTIVATED CARBON S-5 24 25,005,000.00 7,122,655,951.10 96.56
25 | SODA ASH (DENSE) 25 23,290,000.00 7,145,945 951.10 96.87
26 | ANTIFOAM ANTIFOAM KAO FERMOL 1000 26 22,812,900.00 7,168,758,851.10 97.18
27 | ENZYME DEXTROZYME GA 27 19,827,357.61 7,188,586,208.71 97.45
28 | UF MODULE 28 19,800,000.00 7,208,386,208.71 97.72
29 | ENZYME KLIESTASE E-5 29 18,088,419.00 7,226,474,621.71 97.97 B
30 | ACTIVATED CARBON YL-303 30 17,097,500.00 7,243572,127.71 98.20
31 | FILTER AID CELATOM FW-20 31 16,179,062.85 7,259,751,190.56 98.42
32 | ACTIVATED CARBON CALGON 32 12,245,987.50 7,271,997,178.06 98.58
33 | PHOSPHORIC ACID (H3PO4 85%) FOOD GRADE 3 8,761,380.00 7,280,758,558.06 98.70
34 | 95% METHANOL k) 8,494,600.00 7,289,253,158.06 98.82
35 | LPG 35 8,468,031.51 7,297,721,189.57 98.93
36 | SUPER REFINED SUGAR(MSG) 36 7,537,640.00 7,305,258,829.57 99.03
37 | PHOSPHORIC ACID (H3PO4 85%) FEED 37 7,378,510.00 7,312,637,339.57 99.13
38 | DL METHIONINE 38 7,334,500.00 7,319,971,839.57 99.23
39 | CALCIUM OXIDE (Ca0) 39 7,071,797.00 7,327,043,636.57 99.33
40 | BIOTIN (M GRADE) 40 6,539,643.00 7,333,583,279.57 99.42
41 | ANTIFOAM COLORIN #102 41 5,585,000.00 7,339,168,279.57 99.49
42 | AMICC 42 4,923,100.00 7,344,091,379.57 99.56
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43 | L-RO MEMBRANE 43 4,221,000.00 7,348,312,379.57 99.62
44 | CELITE 545RVZ 44 3,022,500.00 7,351,334,879.57 99.66
45 [ RO MEMBRANE 45 2,607,800.00 7,353,942,679.57 99.69
46 | MANGANESE SULPHATE (MnSO4) Food 46 2,023,500.00 7,355,966,179.57 99.72
47 | SODIUM HYPO CHLORIDE 10% (NaClO) a7 1,968,112.00 7,357,934,291.57 99.75
48 | NITROGEN GAS 48 1,959,713.62 7,359,894,005.19 99.77
49 | CELITE 535RVZ 49 1,942,500.00 7,361,836,505.19 99.80
50 | YEAST EXTRACT BIO SPRINGER 50 1,832,750.00 7,363,669,255.19 99.83
51 | MONO POTASSIUM PHOSPHATE (KH2PO4) 51 1,802,000.00 7,365,471,255.19 99.85
52 | BIOTIN TG GRADE 52 1,511,922.50 7,366,983,177.69 99.87
53 | THIAMINE HYDROCHORIDE HCL (VBL1) 53 1,350,000.00 7,368,333,177.69 99.89
54 | DEXTRIN MIXTURE (PX-31) 54 1,332,300.00 7,369,665,477.69 99.91
55 | ACTIVATED CARBON CGC-200U 55 1,230,000.00 7,370,895,477.69 99.92
56 | MAGNESIUM SULFATE 56 1,020,000.00 7,371,915,477.69 99.94
57 | AMINOBENZOIC ACID (PABA) 57 1,012,000.00 7,372,927,477.69 99.95
58 | ANTIFOAM ADEKANOL LG 109 58 621,000.00 7,373 548,477.69 99.96
59 | ZIRCONIA BEADS 59 611,101.00 7,374,159,578.69 99.97
60 | CITRICACID 60 410,000.00 7,374,569,578.69 99.97
61 | FILTER AID CELATOM FW-60 61 379,104.00 7,374,948,682.69 99.98
62 | ARONVIS-S 62 369,798.63 7,375,318,481.32 99.98
63 | I+GMF MODULE 63 348,000.00 7,375,666,481.32 99.99
64 | MANGANESE SULPHATE (MnSO4) Tech 64 188,000.00 7,375,854,481.32 99.99
65 | SODIUM PYRUVATE 65 114,254.38 7,375,968, 735.70 99.99
66 | COPPER SULPHATE 66 85,500.00 7,376,054,235.70 99.99
67 | FERROUS SULPHATE (FeSO4) Food 67 57,375.00 7,376,111,610.70 99.99
68 | FERROUS SULPHATE (FeSO4) Feed 68 57,375.00 7,376,168,985.70 [  100.00
69 | ITAMINC 69 53,000.00 7,376,221,985.70 [ 100.00
70 | VITAMIN B12 70 48,000.00 7,376,269,985.70 [ 100.00
71 | ZINC SULPHATE 71 39,600.00 7,376,309,585.70 [  100.00
72| AMMONIUM SULPHATE 21% 72 20,400.00 7,376,329,985.70 [ 100.00
73 | TERMAMYL SC 73 20,090.00 7,376,350,075.70 [ 100.00
74 | SODIUM HEXAMETA PHOSPHATE (SHMP) 74 19,789.90 7,376,369,865.60 |  100.00
75 | MFMODULE 75 19,764.00 7,376,389,629.60 | 100.00
76 | VITAMIN B3 76 18,609.97 7,376,408,239.57 [ 100.00
77 | FLAVOURZYME 1000 L 77 18,400.00 7,376/426,639.57 [  100.00
78 | RESIN REGENERATING SALT 97.5% 78 15,000.00 7,376,441,639.57 [ 100.00
79 | WET STARCH 79 14,520.00 7,376,456,159.57 [ 100.00
80 | MAMENO 80 13,833.90 7,376,469,993.47 [  100.00
81 | FERRIC CHLORIDE 40% (FeCI3) 81 12,000.00 7,376,481,993.47 | 100.00
82 | ACTIVATED CARBON (KurarayCOAL KLY) 82 11,000.00 7,376,492,993.47 [ 100.00
83 | RIBONUCLEIC ACID (RNA) 83 9,000.00 7,376,501,993.47 | 100.00
84 | NICOTINAMIDE 84 8,754.90 7,376,510,748.37 | 100.00




Appendix B -

Five Force Analysis & Risk score value of each raw material

Minute of Raw Material Meeting

PROJECT TITLE: Purcﬁasing Improvement MEETING DATE: 27 Feb. 2014 LOCATION: Meeting room 2

ATTENDANT NAME:

L]

Mrs. Kesya Chaichansheep — Purchasing Manager

Mrs. Pattrachol Cheewasakulyong- Purchasing Division
Ms. Sutthata Ngleartlasamee — Senior Supervisor

Ms. Thapapatch Punarnunnon- In charge purchaser

MEETING ISSUE:

Five Force Analysis is chosen as a helping tool to analysis the risk in the current market situation

in term of competitive rivalry within an industry, threat of new entrances, threat of substitute material,
bargaining power of supplier and bargaining power of buyer of each product. However, in order to be
more quantitative, performing the risk score as a number is applied. The risk scores are running from 1-5
with 0.5 incremental.

For scoring methad, each person gives score to each force. Average those score in each force is

performed then. Finally, the total average risk score of each selected raw material is came out. The raw
materials that have total average risk score less than 3 are concerned as low risk. The raw materials that
have total average risk score equal or more than 3 are concerned as high risk.

ATTACH DOCUMENT:

The scoring of each selected raw material
- Ammonia
- Caustic Soda and Hydrochloric acid (Chlor-alkaline)
- Coal
- Sulfuric acid
-Urea
- Potassium Chloride
- Antifoam GD-113 and Succinic acid

- Ammonium Chloride

a. n | e [ o

Purchasing Manager Division Manager Senior Supervisor In charge purchaser
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Name of Raw Material: Anmonia CnHg)
Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein
Manager | Manager {supervisor| purchaser | each force
- Number o supplier = 6-10 upplier 10 Tg land.
gaby bv ot s e
= COnly tvo ouppliers with Sme SSurces sufflying
Force 1: Competitive this v matetal, s %) 5 4 3.50
Rivalry within an Industry | ~ Growth rode of this busineSs & 4 2.7 Yoy 3 3 . 3 A
- His imited i tem ¢ oupply due To Boilty Lank
contract in some production, plant - 4 4 4 4 4.00
Total Average Risk Score for force 1 313
- Requure high stondend 4- stoaoe Tenkc system
mmmwm‘lm sabély devices. 4 4 4 4 4,00
- Roguie. o specific safty and operdlion, traring .
Force 2: Threat of New £ Ay ¢ i 4 4 4 4.00
Entrants -It1s quiie hfgh compgtition o ordsr to enter
| tosuply Ammonia fo Atc dueto tank owner. # 4 | 4 | 4 |a00
- The cash flow 0 each shipmenk is very high
wih very densportation sizes 4 4 & 4,00
Total Average Risk Score for force 2 4,00
- Utd o be used gs an affermgtive product g
itz 4 1@ bbb f 1z
- low awn‘ohna cost in PPDand AYT production
Force 3:Threatof | while high swiching cost in PTTamd KPP plont A o | 3 |3s0
Substitute product | . yvg, is more, concerned 65 a commercind product
50, the.aice, con be, more predlctable 4 | 4] 4|4 |40
'l:otal Average Risk Score for force 3 3.75
-The mein W materi3] fr pmducm9 Grvmoni,
is natudd, ops with several suppysourees. | 2 125 | 2 | 7 | a8
- There is high awalibiliTy for supply vietumd ges
Force 4: Bargaining Power . Middle Eest Z 2 2.5 | 2.13
of Supplier - ue to snd globol handerd canpny,
ier their supdy ohsin 3 3 |35 S 5.3
Total Average Risk Score for force 4 2.4
-tiigh owitching cost for onifching suppier Teguse
high cost, d; instollation & new fenk ol cvtdtiont 4 8.5 4 3.38
- Ttis lmited interm . tenk facility in #PD om
Force 5: Bargaining Power | KPP poduction glendue to contract. ) 4 g 4.5 4.13
of Customer . iors swpplied. vm
T‘:;m; évf. less potencal. duppiers suppl 3 Talis s S i
Total Average Risk Score for force 5 3, b7
Total Average Risk Score for this selected raw material 3.40
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Name of Raw Material: 32 /., 50). Coustic Sody M’Idf 35/ HydmwChlonc acui

Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein
X Manager | Manager {supervisor|purchaser | each force
—Thore arg lmied n Tot&l menutactvrers, :
only ¢ glonts iy Treilend. 45 | 45| a5 |49 | 4%0
T, o 4 Spphers suplied s o TR 3.5
Force 1: Competitive 1o AGC. 35 |35 35 3.50
Rivalry within an Industry | ~ #igh dermemd & hlor-okatT, The iow TR 1ole 4 4
& buSINeSs is high. towever, SwO¥ & HQ poduction 4 4 4.00
fed on m%m or dug 1o €o- podult-
Total Average Risk Score for force 1 4.00
- The supstitute product for cowsTic Scda is No,co,
1he,,:fbs1du1e, p{duc‘f e iS5 -K,50, 4 2 3 3 2 £2-50
- Some ¢ ACC can promptly use am atternstve
Force 2:Threatof New | peeduct dueto avaibble 4 Bgilitybut some pontoapd 4 4 4 4 4.00
CEntis we an Ve peo
Spstitute poduct
¥
Total Average Risk Score for force 2 2,95
- Tre bargdinmn: er fo their sugplier is
high due ‘?elgm:e ?d:g:, mupfmtmw = 2 25 | 2 2 243
- Supplier con well memage their JUpPTy chein.
Force 3: Threatof mer also hes a strong relationshp ameng W 2 25 £ Z 243
Substituta product g
Bagpinng fower
9 suppiel M
Total Average Risk Score for force 3 2.3
~Chlor-olkali industry ot requims epeatic. Techrofyy
tonky electolusis & ot} 3 185 |3 |au
- tigh coprvl is needed B instellation ¢ "oV
Force 4 BargainingPowar | _electrolyse membrane and constmctiondkmewplart 4 | 4 | 4 35 | 3.88
of-Supplier
Torest ¢ New Entrorty.
Total Average Risk Score for force 4 3.5
~with huge, consumption olwme along with many
supplies in the meyket , A ing porver (shoh. 2 2 3 2 225
- ABC is in the develop or core position in ‘
Force 5: Bargaining Power | Swpplier perception. 2 2 2 2 2,00
of Customer
Total Average Risk Score for force 5 &
Total Average Risk Score for this selected raw material 3.00
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Name of Raw Material; Coal, ;
Risk Score Average | |
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein
Manager {Manager {supervisor| purchaser | each force
~thure 3t severoll coall supplters in Treflond .
2 2 z 74 2,60
< ABC olso hes meny opproved ouppliers.
Force 1: Competitive €2 wendors). 2 9, 2.5 2 2.13
Rivalry within anIndustry | - Ccall business is continuously grovth becouse
s tifive prce when compore, to Fuel ol 15 2 2 1:88
- with envionmental egacen, ecal business moht ke 4
rrohbited to construct stockpile 1q_communty orea, 4 4 4 4.00
Total Average Risk Score for force 1 2.50
—Hioh mvestmend ™ term ¢ hensporToTion,, stodkplE
¢ omd_sievin envionmental] S 310 3 3 3.43
pollution concern. S <
Force 2 ThrestofNew |~ [E YOkaHE oy 65ch. hmonts, Mighcashy fow will | 3 §tas 15 |axg
Entrants - oy ore swvend, call busingss M Tralond o, 1€ moft
be b, b now ertonts to moke, otects O 3 25 | 2z
s business
- ABC hiohly concems akout ool quekty 3 2 g 3.5 2.28
Total Average Risk Score for force 2 7.9
-fuel ol oan ke en oltermstve matenal for coall
2 w2 S 23 | 2.8
- 11 ®kes high snifohimg cost duwe¥o ditferent 3 =
Force 3: Threat of boiler wﬁmﬁm Leteon all ond fveloil. 3 3 2.5 2.
Substitute product
Total Average Risk Score for fo\me 3 2.63
- e, e, more then. %o 8L sourtes T the
globoll - The major supply sovce in Asia it fom Irdones. 2 2 ? 2 2.00
“Traders nove a good, nlatioriship with cuppler.
Force 4: Bargaining Power | Normally, they porlorm contoct with suppler s long term) Z S|82:5 -2 2 2.13
of Supplier - T o 'lenfy & avelnble souees and Jupplens, 2 (5
the_onttehmg cost i |oy. 2 |1 Z |13
Total Average Risk Score forforce 4 2.00
- ABC wses high volune g coall ;erdey (330 /m/&v
bt gy Specitie oiz¢ with highly qualty ancem gl s 2 245
- The switchmg cost for ohengng supplieris low.
Force 5: Bargaining Power i) "0 z 3 2.5 2.5 1 2.50
of Customer
Total Average Risk Score for force 5
2555

Total Average Risk Score for this selected raw material
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Name of Raw Material: Sulbwnc Aud \H,50; )
Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk score in
5 5 Manager | Manager {supervisor | purchaser | each force
- Ther ot v veral tmport, Froders e Toral
mekers suppiled this material. Z £ | 2 2 |00
-~ ABC hos Bve approved verdors supplied this &
Force 1: Competitive aw meteral . ) : 2.9 7 z 2.8
Rivalry withinanIndustry | - The gronth e fn this business s %wf& hoja.. 2 g v 2 irs
Total Average Risk Score for force 1 2.00
- There o1t towo business types which o aufurit abid
toemmwmd import trader I 2 12512 2. | 243
- MNestivm o specific skill ts el
Force 2: Threat of New s 2 4.5 L2 2 1.88
Entrants
Total Average Risk Score for force 2 2.00
- #L con be, an dternetive, metensk fo N(Nﬂcw&»
3 £ g 2.5 2.88
< Switchmg cast lbru_smg altarmetre. malersl]
Force 3: Threat of s very hgh. It needs to construct s newpipelme, | 3 3 R () 3.3
Substitute product
Y.otal Average Risk Score for fo‘ree 3 3.00
“Tedeys hove bagaining power i order to regotelf
with therr suppher due b lorog volome percontoct | 2 | 2 | 2 g 12w
~Trere. ore. Several. ovaileble. Sowmes 6 raw mateipd
Force 4: Bargaining Power | (o prodvimg sulfurc Qoo espetrally n Korss. 2 2.5 | 2 2 313
of Supplier - Supdier @n welll manpge their upply route WTRI
;\“'rme delivedy to troder. £ |13 z 128
Total Average Risk Score for force 4 30
“There ove spverel Buyers 1 the. merket.
4 le | 4| 4|40
-Becouse. ABChas meny approved ayplers
Force'S: Bargaining Power | hond| high conswmption d b 20 Z 2 2 ”
of Customer is ngh. 5
[ AL in between develop and cor cusfumer o ougglier. 2 .5 | 2 |15
Total Average Risk Score for force 5 2ib?
Total Average Risk Score for this selected raw material AR




Name of Raw Material: Urea,
Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein
g Manager | Manager |supervisor| purchaser | each force
P T ARV 17 ,
auces swoh o5 Indonesia , Malaysa. i et ? 2 9 2 2.00
—Trore, 11 oy Supplier Fppled. OhG Tony matenal
Force 1: Competitive to ApC 5 4.5 5 5 4.38
Rivalry within an Industry | - Ured \!mpoft‘ volume euite JTbe. - P) A as | 2 5
Total Average Risk Score for force 1 3.00
- concerned as o medivn mvestment. 5
Toderhes to vest 1 term 4 warehowe, transportdfion. 3 3 3 3 343
- Uva 1 concemed as & commercal poduct y not
Force 2: Threat of New | bozorolows with identical specifioation in the market. J 139 3 3 343
Entrants - Beoduse, thero 1S huge volume. per shipment 4 1t 1 4 3 3.37
high @sh Hory per each shipment - ;
- There is monopoly  suppler supphied vk to ABC 5 5 AN 498
Total Average Risk Score for force 2 3.95
- Ammonia cen be wsed a5 on alfermetive.
materied. 2 2 2 2 2.00
- e pace & Wrea is compelitive, Ehon n E
Force 3: Threat of eaause. itis cmcemrd ol a comemaﬁ praduct. 2 2 2.5 2.3
Substitute prod 1t between urea omd Amnin@.
ubstitute product 1t is low Jwitching ast betwe i . 5 P 3 .28
fota! Average Risk Score forfo‘rce 3 2.33
- Jupplier hos less volwme to negotiate with Hhen
sugplier- With wottactive volume , the baradiniyp, poneris lor. &4 | 4 35 4 3.88
~There \§ plenty o m‘hnallgau'c.specmﬂg n Mddle
Force 4: Bargaining Power | €ast . 2| 95 2 2 2.3
of Supplier - ougplier welll Mongge their supply cham. There
is L1 5 delivery isad, tine bom mokersources | 2 | 2 R 2.00
to er.
Total Average Risk Score for force 4 2, Ll
- The cumont purchesing volume iy not atiroctive
To_the tmder. 4 1 & |38 3.88
- Te bargeming poner 15 ot quite hight due
Force 5: BargainingPower | Yo lov aovmsumption.. 4 4 4 4 4-00
of Customer :
Total Average Risk Score for force 5 394

Total Average Risk Score for this selected raw material

G
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Name of Raw Material: folossium chloride  CKQ)
Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein
Manager | Manager |supervisor| purchaser | each force
- In term g the globol merket, there are plenty
4 auppliors onol sources, 2 J 2 L) 200
- ARC has only one currenil ﬂrymved Jupplrer. 3
Force 1: Competitive Y 'Lfﬂ 4 4 %5 4. 3.338
Rivalry within an Industry | The priee andl grmth faclor & this bumess
on the &etilizer d o industry Beld 2 | 25 2 | & 343
Total Average Risk Score for force 1 1.7
- Noemally 5 ths busmess in Tmaikrd 15 concemed
3 9 troding busmess. need fr nl.pz_'u. S 2 198 |7 a3
« It requties mederte aapitall investment such as
Force 2: Threatof New | wdrchowse M md mﬂm 2.5 \5 5 238
Entrants
Total Average Risk Score for force 2 50
There is no substrtufe product kecsuse k&L 15 fit
to the ABC Forment bactens, fn all production S| 518 S 5.0
Force 3: Threat of
Substitute product
'I:otal Average Risk Score for force 3 5.00
-~ Trader buys t o5 on indusTrial grade which] =
s wh to Rtilizroade] 4 |35 | 4 | 4 | 35
- The sugplier o welf, -menaged. their sepply
Force 4: Bargaining Power | to tracler. 2.5 2 2 213
of Supplier
Total Average Risk Score for force 4 3:00
- ABC wes K& as o preduction. grade- /6t &
| &ilizer arude. oy the boropinivg porver is lov. | 4 | 4 4| 4 | 200
Force 5: Bargaining Power
of Customer
Total Average Risk Score for force 5 4.00
Total Average Risk Score for this selected raw material 3.43

113



Name of Raw Material: Anti foom. GD- 113 avmi Juccinic. qa‘d‘.
Risk Score Average | ,
Five Force Analysis Current Situation Purr.hasingl Division | Senior |Incharge |risk scorein
| Manager {Manager {supervisor| purchaser | each force
- There, o6 moderwle Traders 0 Thailond.-
3 3 3 5 | 3i00
',_anofoy dupplier Supplics IS o watemt
Force 1: Competitive o ABC. “ 4,5 4 4 4,13
Rivalry within an industry | Thez-fwo ow motenals ore, used. in specific. poe]
MM%M. s, | 4 4 135] 4 |38
The business gionth is depended o1 niche customer.
Total Average Risk Score forforce1 3t
~ Normellyy , This buginess (s concemned, o3 a
husinesS, Hence, there fsnot, myumd. S spaaldkl. 2 | 15 | 2 2 1.88
It reuies mederabe copital mvestment auch as
Force 2: Threat of New ; 2 Z 2.5 2 243
Entrants
Total Average Risk Score for force 2 200
- There o no substitute peoducts & these tho
| oW Nﬂbﬂ&ﬂ& 9 7 9 5 5.00
Force 3: Threat of
Substitute product
Total Average Risk Score for force 3 5.00
- Tader o3 4o collect the volume from hu/('n
in order to negotiole, with suppher Ty dugordsoh. 4 | 35 | 4 | 4 | 3.38
tm .
Force 4: Bargaining Power Mﬁ"ﬂﬂﬁ-’ﬂ’]&mﬂﬂgﬁ thew supdy wth | 2 2 2.5 2 443
of Supplier on trme delvery- i
Total Average Risk Score for force 4 300
- Thae 1s & monopaly supplierhence,, The. Buytdr
_bogainng porer i lovy. 4 A L4 4 | 400
Force 5: Bargaining Power
of Customer
Total Average Risk Score for force 5 4,00
Total Average Risk Score for this selected raw material 2 53
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Nome of Raw Material: _Ammonivm  Chlosde,  CNH.2) .

- Risk Score Average
Five Force Analysis Current Situation Purchasing| Division | Senior |Incharge |risk scorein

: Manager | Manager {supervisor | purchaser | each force
- In term ¢; glbal marel, Yhore are ot @

2 & 2,9 J 2.58

= ABC has only one. current approved swpplrers

Force 1: Competitive : 4 135 35 | 3.5| 348
Rivalry within an industry | ~ s product & concerned. as common. Chomidad:
i Y 9 2 ) 3 Ao

Total Average Risk Score for force 1 267
- Nor 5 9 Moibnd , this business i concern
as a ¥ ; there ore 2 2 2 2 25
kil
Force 2: Threatof New | - It A in 3 3 3 3 §)
Entrants fort wen 3
Total Average Risk Score for force 2 25

- e is pon, having ammonium as

‘ maﬂkmohw&duot & Vhq bt it anbew i gl il 4 | a0
only sume pi .

Force 3: Threat of
Substitute product
Total Average Risk Score for force 3 4. 00
* Trader imparts this product Gom only one source.
o, trader has high risk 10 case + 4 4 3.5 4 3.83.
- e supplier oon ~menaged Lheir supply
Force 4; Bargaining Power | trader. P YV a 243
of Supplier
Total Average Risk Score for force 4 3§00

- Ther i @ monopoly supplier hence the buyer

_Qggam_mam i o 4 4 4 4 4.00

Force 5: Bargaining Power
of Customer

Total Average Risk Score for force 5 4 .00
Total Average Risk Score for this selected raw material g3
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