Business Plan – Team 7: The Chemical EnginEARS
I.
Executive Summary 
A.
Company Information:

Team 7: the Chemical EnginEARS 

Calvin College Engineering Dept.

616-526-6071

B. Contact Information for Key People:
Larae Baker
3306 South Creek Dr  #101
Kentwood, MI 49512

616-890-9157

Maxine Bent
1725 Batchawana SE
Grand Rapids, MI 49508

561-537-9025

Jon Bush
2215 Valleywood Dr SE
Apt D8
Grand Rapids, MI 49546

616-450-7101
Mike Heslinga

Chi Hall 38
3495 East Campus Drive SE
Grand Rapids, MI 49546-4441

616-526-0195

Adam Jones
351 Huizenga Hall
3201 Burton St SE
Grand Rapids, MI 49546-4420

616-460-3879

C. Business Description
We are in the business of producing styrene monomer for sale as a precursor to polystyrene and other polymer products.  The products of this business are the main product, styrene monomer, and a side product, toluene.  We fulfill the customers’ needs of a pure raw material for polymer production.
D.
Product Market 
The majority of the styrene monomer is used in the production of polystyrene (PS).  Styrene monomer is also a precursor for acrylonitrile butadiene styrene (ABS), styrene-acrylonitrile, styrene butadiene rubber (SBS), unsaturated polyester resins, and styrene butadiene lattices.
E.
Company Strategy

Our strategy is to use new technology to gain a competitive edge in the styrene monomer industry.  This alternative process takes advantage of lower raw material costs to decrease the cost of production.  We also will use economies of scale to our advantage by building a plant with a capacity equal to or greater than our competitors.
F.
Managerial and Technical Experience of Key People
Larae Baker
Technical experience: Separations
Maxine Bent
Technical experience: Separations

Jon Bush
Technical experience: Catalyst

Mike Heslinga

Technical experience: Kinetics

Adam Jones
Technical experience: HYSYS
G.
Brief statement of the financial request and how the money will be used
Further details are required to produce a financial request at this point.

H.
Charts or tables showing highlights of financial forecasts
Further details are required to produce a financial forecasts at this point.

II. Vision and Mission Statement

A.
Our vision is to become the premier styrene monomer provider to the United States through customer satisfaction in the consistent quality of our product and the reliability of the timely distribution.
B.
"What business are we in?"
We are in the business of producing styrene monomer for sale to both short and long-term buyers.
C.
Values and principles on which the business stands

1. Justice:
As designers, we have a duty to consider the rights and needs of all people and not only the people directly involved in the business. People of the community that the plant is located in are also stakeholders in the business; they will have ties to what goes on in the styrene plant. For example, it is important to ask that if the plant were to be built in Grand Rapids, MI, would there be strong community opposition and for what reason(s)? Even though we will design a plant hat is environmentally friendly, there is still a fear of safety hazards of having a large scale chemical plant and these fears must be addressed.
2.
Transparency:
The dangers inherent in this large scale chemical process must not be hidden, but acknowledged to the general public. This honesty is something that we owe to the stakeholders who depend on us. Additionally, the equipment and process we design must be consistent and reliable. Our customers and suppliers rely heavily on knowing that the process will be able to run continuously.
3.
Stewardship:
As Christians we have a cultural mandate to rule over and care for the earth and all that is in it.  This includes people around us and the rest of the environment.
a.
Environmental:
Our plant will strive to produce styrene as efficiently as possible. All of our equipment will be optimized so that the least amount of energy needed will be used. Additionally, our design includes several recycle streams to make sure that our starting materials are fully utilized. Our catalyst is also regenerated so that it can be reused and recycled in our process, allowing us to use less feed catalyst.
b.
Human:
We also consider many safety precautions so that we minimize the effect in the case of an accident. This shows respect for the employees and neighbors of the plant, respecting their property and their lives shows great stewardship with the resources God has given. This includes planning for worst-case scenarios both for steady-state conditions and unsteady state conditions that occur at start-up and shut-down. Many of the chemicals involved in the process, including styrene, are hazardous and flammable.
6.
Caring:
Styrene is a product that is a precursor for a product that is widely used throughout the world.  Polystyrene is used to create a lot of safety and health equipment including insulation for food

products and medical gloves. If styrene can be produced at a lower cost, the use of styrene for these cases can be expanded to those of lower economic standing.
D.
What makes the business unique? What is the source of its competitive advantage?
Our company is unique in the process used for the production of the styrene monomer. 
III.
Industry Profile and Overview
A.
Industry analysis

1.
Industry background and overview
Styrene was first commercially produced in the 1940s during World War II, this was caused by the need of synthetic rubber as the natural rubber supply was cut off.  Since then it has grown into a $28-billion dollar industry which services myriad of industries from electronics to plastics.
2.
Major customer groups

a.
polystyrene (PS) producers
b.
acrylonitrile butadiene styrene (ABS) producers
c.
styrene-acrylonitrile producers
d
styrene butadiene rubber (SBS) producers

3. Regulatory restrictions
There are 177 regulatory restrictions from the Environmental Protection Agency on the styrene monomer.  Most of these include hazardous waste material management, land disposal restrictions, and National Emission Standards for Hazardous Air Pollutants (NESHAP) to name a few.  Another regulatory restriction comes from the U.S. Occupational Safety and Health Administration (OSHA).  The current OSHA permissible exposure limit (PEL) for styrene is 100 parts per million (ppm).  This means that on a regular workday workers without respiratory protection will not be exposed to more than an average of 100 ppm of styrene in air. We will comply not only with all EPA and OSHA regulatory restrictions on styrene, but also with any FDA and State-Level restrictions.  For further information on regulatory restrictions contact the EPA or the OSHA website at www.epa.gov and www.osha.gov.
4. Significant trends

Rising raw material and energy costs over the past two years has drastically increased the cost of production.
5.
Growth rate
Since the market is currently saturated, the growth rates perceived for the upcoming year is about 0.65%, which is the average growth rate since 1999.
6.
Barriers to entry and exit

a.
Entry
i.
Massive capital costs

ii.
Inexperience in technology to efficiently run process
iii.
Plant proximity to raw materials

iv.
Plant start-up – acquiring initial materials

b.
Exit:
i.
New buyers limited

ii.
Whether able to sell plant - Build new or buy used
iii.
Substantial capital invested

iv.
Loans owed to banks

v.
Dissolution of equipment

7. Key success factors in the industry

a. Customer satisfaction

i.
Quality product

ii.
Reliable delivery

iii.
Competitive price

b. Expensive final product

i.
Reducing utility costs, equipment costs and raw material costs

ii.
Capacity – so that a client can purchase from just one company

iii.
Spot selling our side products, namely toluene
iv.
Company image – clean transportation, working environment

8. Outlook for the future

a. Major growth of market in Asia – plants operating at capacity
b. Fluctuating market in the States – overall slow growth.  Recent decline in sales for 2005 after record year in 2004 – positive outlook for coming year.
C.
Stage of growth (start‑up, growth, maturity)
1.
The industry is at maturity in the United States and Europe; it is well established (over 50 years old), and growth continues at a slow pace.
2.
The industry is in growth in Asia; growth continues to boom.

IV.
Business Strategy
A.
Desired image and position in market

1.
Positive image- integrity of our business, product, and employees.
2.
To produce a significant portion of the styrene monomer produced in the U.S. market.
B.
Company goals and objectives

1.
Operational

a.
2 billion pounds per year of styrene
b.
14% of the U.S. market

2.
Financial

a.
sell at or below current market price of $0.70/lb
b.
desired minimum required rate of return at 16%-20%
C.
Other 
1.
Transparency
a.
workers well informed of chemical and work-related hazards
b.
community informed of dangers of chemicals used
c.
emergency plans clear to all (workers and community)
2. Human Stewardship

a. Safety features for plant

i. Explosion-proof storage tanks
ii. Safety release valves
iii. Polymer inhibitors used when appropriate

b. Ergonomics

i.
Valves in appropriate placement
ii.
Adequate lighting
iii.
Clear hallways
D.
SWOT analysis

1. Strengths:
Our major strength is that we purchase ethane in place of ethylene, and that the price of ethane has historically been lower than that of ethylene.  This reduces our raw material costs relative to our competitors.  Another strength is that the process can be converted to use ethylene as a feed (instead of ethane) if the need arises.  This allows our process to be flexible in case the price of ethane rises disproportionately to that of ethylene.
2. Weaknesses:
One major weakness is the dependence on energy costs.  Our process has higher energy costs than our competitors since it includes dehydrogenating ethane to ethylene as well as ethylbenzene to styrene.  Thus we will need a larger reactor and more energy to heat it.  Having ethylene and unconverted ethane coming from the dehydrogenation means there is more material to be separated, requiring more energy to run the distillation columns.  Once separated the ethylene and ethane must be recycled, and energy required to run the compressor needed to do so.
Another weakness is increased dependence on the price of natural gas since natural gas is the source of most of the ethane used in the process.  
3. Opportunities:
Our new technology potentially gives us an edge in pricing over our competitors.  
4. Threats:
One threat is the cycling demand of the styrene monomer market.  The market fluctuates in patterns of rich profits and running at a loss.  Another threat is the growth of capacity in Asia and, potentially, the Middle East.  Currently, demand exceeds capacity in Asia, however, in the future this may not be the case.  A third threat is the potential for new technology to render our plant obsolete.  A fourth threat, specifically for our region, is the occurrence of natural disasters.  For example, hurricane Katrina shut down some capacity currently located in Louisiana.  
C. Competitive strategy
Our business will have a cost leadership competitive strategy.  Our objective is to become the lowest cost producer in the styrene monomer industry.  This will allow us to achieve a better margin than our competitors when selling at market price.  Also, we will be able to lower our selling price relative to the market price in order to achieve more sales.  Since our product will be essentially the same as our competitors’, we cannot have a differentiation focus.  There will be almost no way to differentiate our product from our competitors.

V.
Company Products and Services
A.
Description
1.
Product or service features
Our product is 99.93wt% styrene monomer available both for contract and spot sales.  A secondary product that we sell is toluene, a side product in our reactor.
2.
Customer benefits
Our customers have the benefit of the assurance of a consistent, quality  product that will be delivered in a timely way. 
3.
Warranties and guarantees
We guarantee that our product will have a high quality (≥99.93wt% styrene  monomer) every time.
B.
Patent or trademark protection
Our current production process, feeding ethane rather than ethylene, is patented by Dow.  
C.
Description of production process 
1.
Raw materials
The raw materials that enter into the production process are atmospheric air, ethane, and benzene.
2.
Costs
The costs associated with the process are the raw materials, equipment (both purchase and maintenance), and the energy needed to power the process and equipment costs.

3.
Key suppliers
a. Benzene
Our key suppliers of benzene include BP Chemicals, Chevron Phillips Chemical, Equistar Chemicals, ExxonMobil, Koch Petroleum, Dow Chemical, CITGO, and Shell Chemical.
b.
Ethane

Our key suppliers of ethane include Texas Gas Service, Alliance Pipeline, BP Amoco Co., Chevron Texaco, Duke Energy Co., and Shell Oil.
VI.
Marketing Strategy

A.
Target market – Producers of polystyrene materials

1.
Problem to be solved or benefit to be offered
Lower cost to the consumer, provided with needed styrene monomer

2.
Complete demographic profile
Companies producing polystyrene foam (EPS). Other styrene-based materials include acrylonitrile-butadiene styrene (ABS), styrene-acrylonitrile (SAN), styrenebutadiene rubber (SBR), and unsaturated polyester resin (UPR), which is better known as fiberglass, etc.

B.
Customers' motivation to buy
Needed precursor for production of polystyrene products

C.
Market size and trends
1.
How large is the market?
12.6 billion pounds per year
2.
Is it growing or shrinking? How fast?
a.
Major growth of market in Asia – Plants operating at capacity
b.
Fluctuating market in the States – overall slow growth.  Recent decline in sales for ’05 after record year in ’04 – positive outlook for coming year.  
D.
Advertising and promotion
1.
Media used -- reader, viewer, listener profiles, phone calls, pamphlets

2.
Plans for generating publicity – Television ads of positive image of company
E.
Pricing
1.
Cost structure
a.
Fixed – Cost of the equipment and building, along with taxes
b.
Variable – Cost of raw materials and energy needed to run plant
2.
Desired image in market – Positive
3.
Comparison against competitors' prices – Equal or Lower
4.
Discounts – For large contracts (Take or Pay)
5.
Gross profit margin – 16% - 20%
F.
Distribution strategy
1.
Channels of distribution used – Pipelines, Train, Truck

2.
Sales techniques and incentives for intermediaries 
VII.
Location and Layout
A.
Location
This plant will be located on the Texas side of the Texas-Louisiana border.

1.
Demographic analysis of location versus target customer profile
a.
The education of the workforce in this field is above average due to their experiences with other chemical plants.

b.
Customers are all over the United States, shipping will be available for all of our customers.  The largest polystyrene producer is ATOFINA-Petrochemicals, which is located in Carville, La..
2.
Labor needs and supply
We need 1 plant manager, 3 research and development chemist, 3 quality assurance technicians, 2 human resources staff, 3 safety waste and hazard workers, 3 shipping/receiving persons, 1 director of manufacturing, 6 engineers, 17 operators (5 being supervisors), 3 maintenance workers, 2 sales persons, 1 office administrator.
3.
Wage rates – Mean salary in the state of Texas
a.
Chemical Operators  - $47,170.
b.
Human Resources - $50,130

c.
Industrial production managers - $88,530

d.
Chemical Engineer - $83,150

e.
Chemists - $61,020

f.
Chemical Technicians - $44,680

g.
Occupational health and safety specialists - $50,000

h.
Occupational health and safety technicians - $41,060

i.
Sales Representative - $52,650

j.
Secretaries - $24,140

k.
Maintenance and repair workers - $27,750

l.
Chemical equipment operators and tenders - $47,170

B.
Layout

1.
Size requirements
50-60 acres including transportation and tanks. 
2. Americans with Disabilities Act compliance
We will build all structures (stairs, ramps, parking lots, etc.) to comply fully with this act.
3.
Ergonomic issues
a.
Equipment and valves will be located in appropriate places.

b.
Ergonomic chairs will be purchased for operator use.

c.
Railings will be placed on stairs so as to prevent injury to workers.

VIII. Competitor Analysis
A.
Existing competitors

	
	
	Lyondell
	Cos-Mar
	Chevron
	Sterling

	Critical Factors
	Weight
	Rating
	Weighted

Score
	Rating
	Weighted

Score
	Rating
	Weighted

Score
	Rating
	Weighted

Score

	Market 

    Share

Price

Quality
	0.45

0.10

0.45
	5

5

5
	2.25

.5

2.25
	3

5

3
	1.35

.5

1.35
	2

5

3
	.9

.5

1.35
	2

5

3
	.9

.5

1.35

	Total
	1.00
	9.5
	7.7
	7.25
	7.25


B.
Potential competitors: companies that might enter the market
1. Names of potential competitors.
Dow and BP

2.
Impact on the business if they enter
If new companies enter the market, they will have to build up capacity.  Added capacity without increased demand will tend to drive the market price of styrene monomer down.  This will impact our business by decreasing our revenue both from a lowered market price and through direct competition; we will not be able to sell as much.

IX.
Plan of Operation

A.
Form of ownership chosen and reasoning

Our company ownership style is a corporation.  The main reasons for our company to be a corporation are the raising of the capital needed to build the plant, the fact that liability is more limited with a corporation, and the ownership is perpetual.  
B.
Company structure (organization chart)

Our company will have a functional organizational structure.


[image: image1]
C.
Decision making authority- Plant manager

D. Compensation and benefits packages
Salary wages, insurance plan, 401K
X.
Financial Forecasts
Further details are required to justify a financial forecast at this point.  Further financial details will be available in May, upon optimization of the process 

XI.
Loan or Investment Proposal

Significant loans will be necessary for startup and capital costs.  However, these costs cannot be determined until the final optimization in May.
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