Introduction:


The inclusion of this course in engineering curricula would definitely generate questions in the minds of the students. The likely questions might be, what is entrepreneurship? What is the relevance of entrepreneurship to an engineer? What is the important of economics to engineer?

    Product cost and facility investment decisions in today’s environment are certainly more complex and brought with more uncertainty than those of 40 to 50 years ago. Since much of the data input to these decisions comes from engineers, it is especially important that graduates have some grasp of the factors affecting such decisions and get equipped on standing as an entrepreneur. For years almost all engineering curricula in the United States included a requirement for three-semester equivalent of entrepreneurial studies and engineering economics, usually at the sophomore level. Although the courses offered to satisfy this requirement, presented a broad view of economics, with no international emphasis on engineering considerations, they did provide engineering students with a general understanding of economics principles and awakened a vague awareness that the engineering profession was governed by these principles just as was the rest of the business community. With increasing emphasis on other subjects that were considered too important to be left out of the curriculum, and with the desire to be competitive as to the required duration for graduation, many universities subsequently eliminated this course and often substituted an engineering economics course as an elective.


In recognition of the increasing importance of entrepreneurial studies and cost in engineering, to develop entrepreneur who can be self-reliant and employ labour for betterment of him self and society, most universities have recently made an engineering course a requirement.

Entrepreneurship

Entrepreneurs are individualists and opportunists who possess will power to take risk. They are set of persons very courageous, alert and sensitive to environment and possess ability to create vision concerning the business environment. The vision helps them to realize their environment and rationalize their behavior. The rationalization then enables the entrepreneur to have focus and achieve success. Time becomes a scarce resource and timing intends to be a proliferating necessity of this organizing process.


Therefore, the act of creating new venture by the underlying motivating factors is known as entrepreneurship.

The entrepreneur usually operates his venture by taking action in small incremental steps. The entrepreneur’s personalized order is often hidden even from him self but always guided by a vision, an intuitively experienced image of what is to be achieved and how to achieve it.


After having organized his mental picture of business, the entrepreneur elaborates his venture concept and establishes linkages to the environment. Then he gradually incorporates the family and employees in the business. He establishes internal locus of control, which means that the entrepreneur tries to extend his business mentally and concretely in such a way that he maintains an overview and control. The need for control by an entrepreneur encompasses, besides the firm itself successively wider sectors of the environment, the input and output markets, and the general society.

Characteristics Of Entrepreneurs

         As it was said earlier in the material, there are some underlying motivating factors behind setting up a venture. These characteristics according to David McClelland and his associates are given below;

(a) The Quest For Achievement: Primarily among the psychological drives that motivate the entrepreneur is a high need for achievement. This need can be defined as a want or drive within the person that motivates behavior toward accomplishment. Such accomplishment involves the fulfilling of a goal embodying a reasonable challenge to the individual’s competence.

(b)  The Desire For Responsibility: Entrepreneurs desire personal responsibility for accomplishment. They prefer to use their own resources in their own fashion in working toward goals and to be accountable personally for results.

(c) Feedback: Entrepreneurs want to know how they are doing; they are doing well or not. Based on the findings, they moved to aspire to higher levels of performance by learning how effective their efforts are as the tasks progression. They articulate a feedback and re-adjust strategies that provide them with higher degree of achieving that set objectives.

(d) Energetic Activity: Entrepreneurs exhibit a much high level of energy than the average person. They are active and mobile and they engage a high proportion of time in looking for business opportunities and ways of getting the tasks done. They are conscious about timeliness of business and are energetic with their work and engagements. Spending money carelessly is the greatest energy to entrepreneurs. They calculate all expenditures in terms of cost-profit –analysis.

(e)  Preference For Risk-Taking: Entrepreneurs are risk-takers. They set goals that require a high level of performance, a level that they believe will demand exertion but they are confident they can meet. Entrepreneurs seek for opportunities within the environment and articulate behaviors that enable them to dive into the ability to succeed in business.

(f)  Perception Of Probability Of Success: Confidence in ability to achieve success is a significant quality of entrepreneurial personalities. They study the facts that can be gathered and form judgments on them. They fall back on their high level of self-confidence and proceed with the task even when facts are not fully available.

(g)  Future Orientation: Entrepreneurs are optimistically oriented toward the future. They plan, think, and look ahead into future business opportunities. They search for and anticipate possibilities that lie beyond the present.

(h)  Skill In Organizing: Entrepreneurs show unusual skill in organizing both work, time, and people for achieving goals. They are highly objective in choosing individual for the sake of the job done efficiently so as to maximize profits.

(i) Independence: Above all, entrepreneurs prefer independence as well as making money as the primary objective for setting up their own business. They prefer to have varied long working hours and are accountable for the result of their performance. They prefer to provide employment for their families as well as for others.

Entrepreneurs significantly demonstrate the need for achievement, independence, and effectiveness of their leadership. 

These characteristics combined with the training the engineer had undergone, spur him/her into setting up businesses. Although it can be argued the few newly graduated engineers will have the opportunity to apply economic analysis and decision making during the early years of that employment, it is nevertheless essentials that they have some understanding of the significant of cost to the success or failure of the project to which they are assigned. To this end, some of the many and varied cost and economics analyses to which engineers are exposed would be detailed.

Project Cost and The Engineers

1. Obtaining an accurate cost for a significant element in the design of a system to which the new engineer is assigned. This is a simple task but it requires a good understanding of the supplier’s operation so that the validity and long-term reliability of the estimate can be ascertained. For significant elements, it is especially important that confidence in the integrity of the supplier’s management be ensured. Establishing a reasonable delivery schedule is also important in providing an environment in which the supplier can effectively comply with the contract requirements.

2. Estimating the fabrication cost for relatively simple design element and components. This is a straightforward task of gathering information on the cost of materials and supplies used in the design (usually from outside sources) and in determining the cost of the various production tasks (usually in house). Manufacturing firms will have a breakdown of the various machining, assembly, and inspection costs that can be utilized in compiling this estimate.

3. Evaluating the estimated cost on proposals and bids received from contractors. Engineers usually do a comparative evaluation, comparing the various estimates and determining which constitutes the best offer. If it is a response to a request for bid (RFB), cost is the principal evaluation criterion and the analysis consist of evaluating the cost element and how they combine to make up the total cost. It is important to ensure that the bid complies with the RFB and, if so, that the contract is awarded to the lowest bidder.

4. Feasibility studies constitute a special situation in which cost is usually one of the primary factors on which a decision is made to proceed with a project. In the role as one of the team helping to manage a feasibility study, the engineer is required to exercise experience and knowledge in directing the design philosophy and approach   adopted, in part, to ensure that cost limitations and/or goals are met.

5. Participating in decision as to whether the firm should make certain capital investments. Investment decisions not only involve the time value of money but the long-term future of the company as well. This usually involves a decision as to where the company wants to be a number of years in the future and what other competing investment options are available for the funds. This is the case even though the funds are not readily available and will have to be raised by borrowing or other means. Investments always involve projections of what may happen in the future and are thus brought with uncertainty. Shorter investment time periods mean generally, safer and more predictable out comes interest rates and the longer the investment period the greater the uncertainty.

In today’s environment, Firms require recovery of invested funds in a period of two to three years. This, of course significantly reduces the number and variety of investment options open to most firms, and makes the engineer’s task considerably more difficult.

Cost Analysis And Control


In today’s world of rapidly advancing technology and intensifying competition, both worldwide and at the local, state, and national levels, it is essential that industrial organizations have viable and responsive cost analysis and control systems. Effective analysis and control measures are like two sides of a coin, one is of no use without the other. Cost analysis forms the basis for cost control, and without accurate and timely cost data, effective cost control is impossible. Management must have the authority to implement cost control procedures and policies, as well. The term management includes management of the product or project cost, and this requires a knowledge and understanding of the cost elements and their sensitivity to various control parameters. The most accurate and timely cost data are useless unless coupled with an effective cost control mechanism.


In the early stages of a project, cost control is usually accomplished at the work package level. Work packages are commonly identified based on the organizational breakdown, and cost control is accomplished through the appropriate organizational entity when this is true. This may result in some difficulty in controlling cost at the project level. However, since the project manager does not have direct management control over the organizational entity responsible for the work package. An additional problem that occurs at this stage of the project is that cost estimates made up to this time are projections based largely on experience with similar projects. Budget allocations, to the various organizational entities for direct labour based on these cost estimates, thus, have no relation to the actual work accomplished since they are made before this level of effort is initiated. In addition, the contribution of indirect labour to project out put is very difficult to measure. For example, the costs of labour associated with management, supervision, personnel, procurement, labour relations, and the like, can be identified accurately from the payroll of the various department, but relating the output of the effort to completion of the project defies measurement. Thus, data essential to effective cost control are often lacking at this stage of the program. Because of the lack of definition at this early stage, it is very difficult to determine what percentage of the work has been completed and whether the effort is behind or ahead of schedule. Fortunately, the rate at which costs are incurred early in the program is usually slow, but increasing, and is primarily associated with the cost of labour charge against a particular work package.


Therefore, when a planning network is utilized to manage the project, all the cost-incurring activities should be included in the network, and changes in the network must provide for adjustments in the project cost. Planning is an activity that looks to the future and tries to predict the most effective way to accomplish the required activities. Control considers what has been accomplished relative to the plan, including the costs that have been incurred and implements any changes required to complete the effort within cost and schedule. Regardless of the size of the projects, some degree of planning and control must be implemented. For small projects, or projects of relatively short like, sophisticated planning and cost control procedure are usually not required. Nevertheless, basic cost tracking and control principle should be understood and applied, as appropriate.

Cost Categories

Several cost categories are available to serve as a basis for economic and cost analysis.

Classification into these categories provides an understanding of the various types of costs on the project and helps to ensure that all project costs are accounted for.

First Cost (Investment Cost): First cost is the cost of initiating an activity or project. It is usually limited to one-time costs only: those that occur only one time for any given understanding. First cost includes elements such as the procurement cost of equipment, shipping and installation costs and any required training costs. For an item that is not off the shelf, it includes design and development costs and construction or production cost as well as shipping, installation, and training costs.


First cost is important in that it is a measure of whether a project or activity can be undertaken. Project that appears to be profitable over a period of time may entail such a high first cost and concomitant level of investment that they are beyond the financial capabilities of the organization.

Operation and Maintenance costs: Operations and maintenance costs are the costs incurred in operating and maintaining entire plants, systems, subsystems, items of equipment, or individual components. This cost category includes labour, fuel, and power costs, materials and suppliers, spare parts, repairs, insurance, taxes. These costs occur over the life of the item being operated and maintained and usually increase with time. A very common evaluation method for determining when an item should be replaced uses a plot of maintenance and capital costs associated with replacement version the economic life of the asset. A typical plot of this type is shown in figure 1 below.


Operations and maintenance costs generally increase with the age of the equipment, whereas the cost of investment decreases. The ideal time to replace the asset using this type of analysis is at the minimum life-cycle cost.
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Fixed and Variable Costs: Fixed costs are costs that remain relatively constant over the operational life of the facility, system, subsystem, equipment, or component. Fixed costs are independent of the production volume or output and include elements such as depreciation taxes, insurance, sales etc. Production volume can change rapidly affecting labour costs, materials and suppliers, utilities, and the like. Fixed cost arose from productions about where the company wants to be in the future. Equipment purchased now may allow reduction of labour cost in the future or may provide for production improvement in the future or diversification. Fixed costs investments are made in anticipation that profits will increase in the future by reduced variable costs or by increased sales and income.


Variable costs are function of the level of production or activity. As production levels or activities increase, certain (variable) costs will increase in response. Direct labour, materials, utilities, and other costs that can be allocated on a per production unit basis increase with increased production levels. Material costs would normally vary directly with the number of units produced, but increased purchases due to the increased production may result in lower costs due to discount, reduced transportation cost etc. labour cost vary based on how much the production line efficiency can be increased from greater volume, use of over time, and requirement for additional staffing.

Figure 2 below shows the typical relationship between fixed, variable, and total costs.



Incremental or marginal Cost: Incremental or marginal cost both refer to increases in cost. Marginal cost is a term used to describe the situation in which the cost of an incremental level of output is just covered by the income generated. Incremental cost is normally applied to unit costs and is referred to as incremental cost per unit production. 

Figure 3 shows the relationship between total (Fixed and variable) cost and output for a hypothetical manufacturing operation. The cost of increasing production from Q units to Q+     Q units is shown to be    C naira.



     C

Therefore, neglecting the time value of money, the life-cycle lost of an asset can be calculated using this relation;

ALCC = P + 0 + (n-1) M ……………………(1)

             N                    2

Where 


ALCC = average annual life-cycle cost


      O = constant annual operating cost ( equal to first year                operating cost)


     M = annual increase in maintenance costs


     n = life of the asset in years


     P = first cost of asset.

The minimum cost life is found using

n* = (2P …………………………………… (2)

          M

And with ALCC* = (2PM + 0 – M ………… (3)

                                                 2

We can get the minimum annual life-cycle cost of the asset.

Problem: Consider the purchase of a new automobile with a first cost of N12,150 and a first year operating and maintenance cost of N1000, with maintenance costs increasing by N300/year. 

Calculate the;

(a)  Minimum cost life

(b)  minimum annual life-cycle cost

Solution:

(a) Recall, n* = (2P 

                           M 

                          = (2(12,150)               = (24300
                                    300                          300

The minimum cost life n* = 9 years

(b) The minimum annual life-cycle cost for this period of time: 

ALCC = (2PM + 0 – M

                                 2

          = (2(12,150)(300) + 1000-150

          = N 3,550


When the consequence of economic decisions are immediate, or occur over a short period of time, the change in the value of money with time does not have to be accounted for. The positive and negative aspects of the decision can be implemented. Most business economic decision involve the element of time, however, and it is then necessary to consider factor such as interest, cash flow, present worth Analysis, payback period, and depreciation of equipment.

INTEREST

Interest can be thought of as the rental charge levied by financial institution on the use of money. Like other rental charges, the level or rate of interest is determined by supply and demand. If individuals as a whole increase the supply of money will increase put into sayings, the supply of money will increase and rates will generally go down. If savings are reduced, the amount of money available for financial institutions to provide for loans will decrease and rates will normally rise.


The interest rate is the ratio (expressed as a percentage) of the rental charge on the borrowed money to the total amount of money borrowed over a period of time usually one year.

For example, if N100 is charge for the use of N1000 for one year, the interest rate is 10 percent per annum. Simple interest can be calculated using:


I = Pni

Where

I = interest earned 

P = amount of money leaned (principal)

n = interest time period, usually years

i = interest rate.

Thus, the interest earned over a period of one year is


I = N1000(1)(0.1) = N100

At the end of the year both the principal (N1000) and interest (N100) would be due.

	Year
	Amount Owed At Beginning Of Year
	Interest To Be Paid At End Of Year
	Amount Owed At End Of Year
	Amount To Be Paid By Borrowed At The 
End Of Year

	1
	N1,000
	N100
	N1,100
	N100

	2
	N1,000
	N100
	N1,100
	N100

	       3
	N1,000
	N100
	N1,100
	N100

	       4
	N1,000
	N100
	N1,100
	N1,100


CASH FLOW

A cash flow diagram provides a graphical description of an alternative’s receipts and disbursements over a selected period of time. Receipts are reflected by upward-pointing arrows (an increase in cash) and disbursements are shown by downward-pointing arrows (a decrease in cash).    
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                                                                      N1,100                                                                                
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                             N1,100     N1,000

Borrowed                                                        Lender 

Figure 4. Above shows cash flow for both the borrower and the lender for a loan of N1,000. The borrower receives N1,000 initial at time t = 0 and pays N100 in the life of the loan agreement. The N1,000 principal is also repaid at the end of the loan period with the last interest payment. The lender experiences a negative cash flow initially as shown by the downward-pointing arrow and receives the N100 interest payments at end of each period in addition to the N1,000 principal at the end of the loan agreement. 

INTERNAL RATE-OF-RETURN ANALYSIS

Rate-of-return analysis is one of the most widely used methods of evaluating investment opportunities. It provides a measure of the economic viability of an investment alternative that can be comparing to other opportunities for which the rates of return are known.

             n 

PW(i) = (Ft(I + i)-t = 0   

   t=0

Where PW(i) = present worth at interest rate i

            Ft      = future amount at time t, years.

Since rate of return can also be defined as the interest rate that cause the equivalent receipts of a cash flow to be equal to the equivalent disbursement of that cash flow, its calculation requires use of a trial-and-error solution ie, assuming interest i.

PAYBACK PERIOD

When the required rate of return on an investment is known, the length of time needed for the investment to pay for itself can be determined. Investments that tend to pay for themselves in short time periods are more desirable than long-term investments since the return of capital investment is quicker and there is less uncertainty with the shorter time period.

A typical graph showing present equivalent versus interest rate graph for rate of return analysis
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Payback period allows the determination of the time required for an investment’s present equivalent receipts to equal or exceed the present equivalent disbursements. Using Ft and t as defined previously, the payback period must satisfy the expression

        n*

        ( Ft (I+ i)-t      0

       t=0

For example: using an interest rate of 12 percent for alternative A in the table above, determine the payback period.

Solution: Interest rate = 0.12

        n*        

        ( Ft (I+ i)-t      0

       t=0


= N1,000 + N500(0.8929) + N300(0.7972) + N200(0.7118) + N200(0.6356) + N200(0.5674)      0

Thus, the shortest time period that will satisfy the inequality is five (5) years.

Note; You can determine that of the investment B

QUIZ

Mr. Onwu Anthony is a business tycoon. The figure below depicts the cash flow (in naira) on his investment. 

                                                                                           15,000                   
                             10,000           10,000           10,000              10,000         
  -5,000            

                -15,000 

 (a) Calculate his rate of return for the cash flow and determine the payback period for the investment. 

(b) Demonstrate your understanding of the two crucial concepts above on graph papers.

DEPRECIATION AND TAXES


Depreciation can be defined as the reduction in the value of an asset with the passage of time.

Thus, an income-producing asset can be depreciated over its expected life to reflect reduced ability to perform its intended service. 


The primary causes of physical depreciation are deterioration because of the elements and wear and tear from use. Functional depreciation is the reduction in value of an asset as a result of changed demand for the services the asset performs. This can come about as a result of technology improvement that causes the asset to become obsolete, as a result of a charge in the type of work required, or as a result of the need to increase capacity beyond the capability of the asset.

Therefore, if an asset is used to produce income, depreciation can be taken into account for tax purposes.

For example; The first cost of an asset is N2,000, and it is projected to have zero salvage value. It is expected that the asset be depreciated over a life of 10years. The asset is expected to bring in an income of N500 per year before depreciation and income taxes, and a tax rate of 32 percent is projected over the life of the machine.

The taxpayer normally earns a rate of 12 percent return on investment.

Income Taxes For Straight-Line Method Of Depreciation

And 10-Years Life

	Year End

A
	First

Cost

B
	Income Before Depreciation And Income Tax

C
	Annul Book Depreciation

D
	Income Less Depreciation (Taxable Income)

E
	Income Time Rate

F
	Income Tax

E x F

G

	0
	
	
	
	
	
	

	1
	N2,000
	N500
	N100
	N400
	0.32
	N128

	2
	
	500
	200
	300
	0.32
	96

	3
	
	500
	200
	300
	0.32
	96

	4
	
	500
	200
	300
	0.32
	96

	5
	
	500
	200
	300
	0.32
	96

	6
	
	500
	200
	300
	0.32
	96

	7
	
	500
	200
	300
	0.32
	96

	8
	
	500
	200
	300
	0.32
	96

	9
	
	500
	200
	300
	0.32
	96

	10
	
	500
	200
	300
	0.32
	96

	11
	
	500
	100
	400
	0.32
	128


Present Worth Of Income Taxes = n     

                                                       ( (G x (P/F.12.i) = N598

                                                      t=1

COST ESTIMATING

The ability to estimate costs accurately is essential if a firm is to stay in business.

Unfortunately, cost estimating is not an exact science and in the best of circumstances will only provide an approximation of the cost that will actually be incurred. It is thus essential that the various methods and tools available for this task be understood and be applied so that the degree of approximation will be minimized. Various methods for estimating costs are described in the following discussion

The Engineering Estimate: An engineering estimate is made up the individual costs of many elements of the design at a low level of details. The estimate includes costs for every element of the design and fabrication process including the cost production tools, jigs, and fixtures. Components, lengths of piping and tubing, the number and size of welds, the quantities and types of materials, surface treatment, tests requirements, and the like, are identified from the engineering drawings and are multiplied by the element unit cost that may come from vendors, or from production and in-house cost standards. 

Element costs are determined for each of these elements at the lowest reasonable level of detail. Some elements of the overall cost, such as inspection, production control, and so forth, are estimated by taking a percentage of direct labour, which invariably results in uncertainty in the final estimate. The overall estimate is made by adding up the total of all these individual element costs. 

     These are two basic drawbacks to the use of engineering estimates-the time required to prepare the estimate and the difficulty in seeing the forest and not just the trees.

When a cost estimate is made up of many individual cost elements, it is difficult to keep an overall perspective and not get lost in all that detail. When this cost estimating technique is used, it is often augmented by the use other techniques to ensure that the overall estimate is valid. Engineering estimates are often used in construction projects, especially when field changes are being negotiated.

Estimating by use of Analogy: Gross estimates are often made by using cost date from similar programs. When little detailed information is available on which to base the cost, using data from similar programs may be the only ways develop a reasonable estimate. This is the type of estimating that companies use when initiating new product lines or projects.


Cost data from the analogous program are adjusted to correspond to changes in performance, numbers of major elements, differences in size, and so forth, for the new program. An example of this type of estimating is documented in the experience of the aircraft Companies during the missile development era of the mid-1950s.

Since no aircraft company had any experience in the development and production of missiles, the extensive cost data that were available from aircraft programs were adapted for use in estimating the cost of missile development and production.


This type of estimating is also used at lower levels of detail such as basing the direct labour hours on the number of hours required to fabricate a similar part or on the cost of direct material.

Statistical Estimating Method( Statistical cost estimating is based on determining the relationship between cost and factor[s] on which it depends. Factors, such as power rating, flow rate, mass, volume, and production quantities are used to make statistical cost estimates. For example, rough estimate of the fabrication costs for certain materials are estimated based on the mass of the direct material used. Thus, if a product made of steel weighs 1,000kg, its cost of fabrication might be estimated as N1,000 or N1.00/kg.


This estimation technique is often used for long-range planning. When little information is available, as at the beginning of a project, it will normally be necessary to include a cost for contingencies in the estimate to provide for unforeseen events that result in changes to the design.


At this point in the effort, the cost estimate is based on the total cost of the end-product with little or no cost detail below the system or end product level. Cost estimates can be made by using statistical data and can be validated by Using cost data from analysis products. As the project evolves and the end product becomes better defined, estimates can be made with less contingency cost, since there is less uncertainly in the overall design and corresponding cost.

At this stage, estimates can be based on the costs of the elements included in the overall system by making an engineering estimate.

LIFE – CYCLE COSTING


Life-cycle costing refers to the cost estimating approach that encompasses the costs of all phases in the life of the project or product, including research and development costs, production costs, operation and support costs, and retirement and disposal costs. In the early stages of a design, effort firm cost targets should be established and used to manage the various project phases.

One technique that has been used successfully in this regard is the design-to-cost approach wherein cost is established as a project constraint similar to performance or schedule.

Design-to-cost requires the assignment of cost targets to significant element of the program.


One method of managing cost in a major program is to use a cost breakdown structure. A cost breakdown structure lies the project activities to the available resources by subdividing the total cost into logical categories such as the functional areas and major tasks. The level of definition used in the cost breakdown structure, is tailored to the manner in which cost is managed. It musty provides the necessary cost data to the organizational level charged with managing each element of the effort.


In accomplishing this, the cost breakdown structure should have the following characteristics;

1. All costs associated with the project must be included.

2. Cost categories must be well defined and clearly understood by all project personnel.

3. The cost breakdown structure must be broken down to the level necessary for management to identify area of high cost and cause-and-affect relationships.

4. The cost breakdown structure must include a cost-coding scheme that allows the collection of cost data for analysis of specific areas of interest, such as distribution costs as a function of manufacturing.

5. The cost-coding scheme must allow for separation of producer, supplier, and consumer costs expeditiously.

6. The cost breakdown structure must be compatible (through the use of the cost coding scheme and other techniques) with planning documentation, the work breakdown structure, the organizational structure, scheduling techniques, and management information systems used.


  
Therefore.

INFLATION AND DEFLATION


Inflation and deflation are terms used to describe the change in price levels of goods and services with time.


Inflation has been a much more common occurrence in world economics during the past half century but deflation was a major malady during the 1920s and 1930. The cost of goods and services is driven by various factors. When the supply of goods and services increases in demand, prices go down. In general, the opposite is true when supply decreases. Government policies that tend to reduce the value of money such as price supports, deficit financing, and increasing the money supply, all result in inflationary pressure on the economy. The embargo placed on the supply of oil by the oil-producing nations in the early 1970s is a good example of how reduced supply can affect the price of goods. The price of oil experienced a tenfold increase in price in a mater of a few months as a result of this action, which was strictly arbitrary and not a result of any systematic cost increase.


To provide a way to account for these price changes over time, a price index is used. A price index is the ratio of the price of a commodity at a point in time relative to the price at some earlier time. The Federal government prepares various composite price indexes including the consumer price index (CPI), the producer price index (PPI), and the implicit price index for the Gross National Product (IPIGNP), which measure historical price level changes in the economy.


The effect of inflation or deflation on the rate of return for an investment depends on how the future returns respond. If the return is in constant naira that are not increased to reflect inflation, the effect will be to reduce the before-tax rate of return. If the amount of the return increases to keep up with inflation, the before-tax rate of return will not be affected by inflation. Even when the future returns increase to reflect inflation, the allowable depreciation schedule will not change and the result will be increased taxable income. Thus, accounting for inflation is important when evaluating capital expenditure proposals.


Selecting an Appropriate Rate of Return

 Economic alternatives available to a firm must be compared with other available investment opportunities so that the maximum return is ensured. To allow a meaningful comparison, a minimum attractive rate of return (MARR) must be established that should be equal to the greatest of;

1) The cost of borrowing money

2) The cost of capital

3) The rate of return that the firm can earn from other investments.

It is obvious that money should not be borrowed at 10 percent to find a project with only an 8 percent return on investment. Also, the return on investment of a project should not be less than the cost of raising funds by capital restructuring.


The rate between capital and dept is significant to a firm’s ability to borrow money and therefore must be actively managed so that banks and other financial entities will make favorable evaluations of the firm’s slovenly.

Finally, business organizations usually have several options or alternatives for investment. One alternative is to not invest in any project but to place surplus funds in financial instruments totally un related to the firm’s primary business and withdraw than when more attractive investment opportunities present themselves. This is known by economists as the do-nothing alternative.

      When money is invested in this manner, it is not considered to be idle. Rather, the assumptions is made that the funds yield a rate of return equal to the maximum attractive rate of return (MARR), and would be withdrawn and invested in a project only if the opportunity offered a higher rate of return. 


Investments are always concerned with future events that cannot be predicted accurately. Therefore, probability, risk and uncertainty should always be considered. If reasonable probabilities can be established for the future outcomes of an investment opportunity, then expected values for each outcome can be determined and the investment can be evaluated accordingly. This is known as risk analysis, where there two or more possible out comes and the probability of each out come is known.

The expected value for an investment can be determined using:

Expected value = Outcome A x P(A) +



          Outcome B x P(B) + ……

Where outcome A or B = Value of outcome A or B, and P(A or B) = probability of A or B.

Problem  


A friend wants to bet N10 on which football team will win the 2008 English premier league. The probability of the likely contenders winning are consider to be as shown. The outcome represents the N10 bet plus the amount won. What is the expected value of a bet on Chelsea to win the league?

	Team
	Probability Of Winning
	Outcome Of Bet If You Win

	Liverpool
	0.25
	25.00

	Arsenal
	0.20
	30.00

	Chelsea
	0.40
	15.00

	Manchester United
	0.15
	40.00


Solution:


Expected value = outcome if Chelsea wins 

                                      X P(Chelsea winning) +

                                      Outcome if Chelsea loses x

                                      P(Chelsea losing)


                         = N15.00(0.40) + N0(0.60)

                                    = N6.00

The expected value of the N1,000 bet on Chelsea is thus equal to N6.00.

The lowest rate at which firms can borrow money is known as the prime interest rate. The prime interest rate is the rate that banks and other lending institutions charge their best customers for use of money. This rate varies over time and is widely reported in the news media. It is primarily a function of the interest rate that the Federal Reserve charges member banks and is one of the principal ways in which the federal government manages and controls the economy of the nation.


The cost of capital for a corporation is conventionally higher than the cost of borrowed money. The cost of capital must include consideration of the market value of the common and other stock of the firm, which varies widely. The return on total capital earned by the corporation has an impact on the market value of the stock as well as the cost of borrowed money.


Firms that are struggling for survival cannot invest funds in any but the most critical projects, with high rates of return and for short periods of time, often with payback period one year or less. For a project with a life of several years, a very high rate of return would be required. Struggling firms also cannot usually borrow money at the prime rate because of their weak financial condition. These conditions result in the need for such firm to establish a high minimum attractive rate of return (MARR), which limits the number of investment opportunities and usually results in riskier investments. The more stable companies, which make up the bulk of all industrial enterprises, take a longer-range view of their capital investment.

Whit a greater supply of funds to work with, they can invest in projects that the struggling firm cannot consider. With a solid financial foundation, these firms can qualify for lower interest rates when borrowing money, which allows the firm to operate with a lower MARR.


For projects requiring only a small investment, payback period are usually short, normally one to two years. Larger investments are analyzed by evaluating the rate of return. For projects with average risk, the after-tax MARR for these firms typically varies from 12 percent to 15 percent. For projects with greater risk, the MARR will be considerable higher, depending on the degree of risk.

These values for the MARR are obviously opportunity costs rather than the cost of borrowed money or the cost of capital, which indicates that these firms have adequate high rate of return opportunities and have not required to consider projects with lower rates of return nearer to the cost of borrowed money or the cost of capital. Although this may be interpreted, to mean that good projects are going unfunded, it reflects the fact that most firms are reluctant to invest in projects expected to earn only slightly more than the cost of borrowing money or the cost of capital because of the inherent risk and uncertainty about the future.

EVALUATION OF ECONOMIC ALTERNATIVES


To evaluate engineering proposals, decision criteria must be established so that the proposal that best satisfies the desired objectives can be selected.

The option of rejecting all proposals under consideration, or doing nothing, should also be retained as possibility. The decision criterion adopted will drive the selection but will not ensure that company objectives will be realized unless they are thoroughly understood. Decision criteria can be based on the following:

1. The economical equivalence of a present, annual, or future investment cash flow.

2. Optimization of selection decision variables that affect the investment cost, periodic costs, or projects life.

3. Rate of return on incremental investment.
In all of these approaches, a decision must be made as to whether to consider risk and uncertainty or to make the simplifying assumption that the future is known with certainty.
                  



  ALTERNATIVES                          DIFFERENCES                      

End of        A1                   A2                                    (A2 –A1)


Year                                                                                           .

  0         N -2,000         N -2,500                                 N -500

  1                750                500                                   -250

  2                750             1,200                                    450

  3                750             1,200                                    450

  4                750             1,200                                    450

EVALUATING BY ECONOMIC EQUIVALENCE


Evaluating by economic equivalence is represented by the function:


PE, AE, or FE = F(Ft, i, n)

The present equivalent, annul equivalent, and future equivalent amounts, provide adequate bases for evaluation of a single alternative or for the comparison of mutually exclusive alternatives. Although few proposals are totally independent of each other, they can usually be arranged into mutually exclusive alternatives for evaluation purposes. To compare the two alternatives, A1 and A2, the cash flow difference is determined. The cash flows representing Alternative A1 and A2 are shown below:

                   750             750             750             750

 -2,000

(a) Cash Flow A1

                     500            1,200          1,200            1,200

     -2,500

(b) Cash Flow A2

                                           450           450           450

.                                  -250

          -500

(c) Cash Flow A2 – A1


The cash flow shown above represents the difference between A1 and A2. The decision to undertake Alternative A2 in lien of A1 requires an additional investment of N500 now and N250 one year hence. The receipts from this extra investment amount to N450 at the end of years 2, 3, and 4. The question that must be answered is whether the extra receipts justify the extra investment.


The Economic Optimization Function:  The use of this method allows evaluation of both economic equivalence and economic optimization, which is appropriate when investment cost, period costs, and or project life are functional of the decision variables. An economic optimization function is a mathematical model that links an evaluation measure E with controllable decision variables X and incontrollable system parameters Y.

It thus allow for evaluating decision variables in the presence of system parameters by using a mathematical test that results in an optimized value for E. this relationship is expressed as:




E = F(X, Y)


An example of this method of evaluation is the determination of an optimal procurement quantity for inventory. The evaluation measure in this case is cost, and the objective is to select a procurement quantity based on demand, procurement quantity is directly under the control of the decision maker but demand, procurement cost, and warehousing costs are not. By applying the optimization function method, the decision maker can determine the procurement quantity that trades off the other cost elements and result in a minimum total cost.

Evaluation Using The Rate Of Return In Incremental Investment: In evaluating alternatives using this method, the rate of return on the increment or difference cash flows between alternatives is compared with the MARR, Alternatives are usually arrange in order of increasing first year cost and are analyzed in pairs beginning with the first two alternatives.

The most favourable Alternative from this initial analysis is then compared with the next alternative, and the process is continued until all alternatives have been evaluated. The analysis is accomplished as follows: 

1. Compute the rate of return (ROR) for each alternative. Eliminate any alternatives with a rate of return less than the MARR.

2. Arrange the remaining alternatives in increasing order of first year cost.
3. Make two – alternatives analysis of the first two alternatives by using:

   Higher – Cost              Lower – Cost                     Difference

                                =                                    +

   Alternative Y                Alternative X                        (Y – X)


Compute the increment rate of return (    ROR) on the increment of investment (Y – X) and apply the following test

- If     ROR      MARR, retain the higher cost alternative Y.

- If      ROR (  MARR, retain the lower cost alternative X.

- Rejects the other alternative used in the analysis.

4. Using the preferred alternative from step 3, and the next alternative in the list from step 2, proceed with another two – alternative analysis.

5. Continue this process until all alternatives have been evaluated and the best alternative has been identified
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