The Optimal Capital Budget

Risk adjustment

So far, we have assumed that all the projects have the same level of risk. However, this is not true in the real world. In a later chapter, we will discuss the technique for adjusting for different risk level among the projects by adjusting the cost of capital. We can also adjust for the risk level by adjusting the IOS schedule (i.e. the IRR of the projects). Projects with above average risk will have a certain percentage points deducted from their IRRs while projects with below average risk will have a certain percentage point added to their IRRs.

Capital Rationing

Our discussion so far has assumed that the firm invests in projects with IRR greater than its cost of capital. This implicitly assumes that the firm does not have an investment budget. In other words, it has an infinite amount of money to invest. However, in many situations, a firm will set a certain amount for its investment budget that is insufficient to undertake all the available profitable projects. This is known as capital rationing.

There are many reasons why there is capital rationing:

(1) A firm is unwilling to use external funding (i.e. debt and common stock) and rely solely on retained earnings. This is because the managers feel that using debt makes the firm riskier and using common stocks dilute their controlling power.

(2) A firm might have a shortage of resources such that additional projects would not be properly managed.

(3) A firm limits the investment budget to control the expansion rate so that it will not be over-extended.

There are two general types of capital rationing faced by a financial manager: soft capital rationing and hard capital rationing. Soft capital rationing is the type of capital rationing we have discussed earlier, i.e. the limit on the capital budget is adopted (or imposed) by the management for reasons cited above. On the other hand, hard capital rationing is a situation where the financial manager is unable to raise any capital for a project under any circumstances. This is a very unique situation, and financial manager usually faces hard capital rationing when the firm faces severe financial difficulties (possibly bankruptcy) or he/she is prohibited to do so due to some preexisting contractual agreements (such as those contained in a bond covenant).

How does a financial manager makes capital budgeting decisions facing a (soft) capital rationing? In our earlier discussions, we know that when a financial manager faces no capital rationing, his/her goal is to maximize the value of the firm. However, with capital rationing, the goal of the manager is to maximize the value of the firm within the investment budget constraint. In other words, he/she will try to invest in projects that will bring the highest overall NPV (as a group) the budget can support.

Example: Microsoft has set an investment budget of $400,000 for the next quarter for its Internet division. It is able to raise capital at a cost of 10% and it is considering in investing in the following projects:

	Project
	Cost
	NPV
	IRR

	1
	$100,000
	$36,000
	12%

	2
	250,000
	110,000
	14%

	3
	50,000
	25,000
	10%

	4
	150,000
	120,000
	13%

	5
	200,000
	130,000
	11%


Since the cost of capital is 10%, all the 5 projects are acceptable. However, Microsoft cannot invest in all of them due to its investment budget. The 5 projects cost a total of $750,000, which exceeds the investment budget of $400,000.

Microsoft can pick different combination of projects that are affordable (with the capital rationing). The combination of projects 1, 2 and 3 is one possibility, and the combination of projects 1, 3 and 5 is another possibility. In this case, Microsoft needs to figure out the different combinations of projects that it can afford, and pick the one with the highest NPV. In this particular example, the financial manager has an easy job of determining the appropriate combination of projects that is affordable and brings in the highest value. However, in most situations a firm faces more than 5 projects. As the number of available project increases, the number of combinations also increases. As a result, a firm needs to use a computer to figure out what is the best combination using linear programming.

From the above discussion, we know that a large number of available projects make capital budgeting decision very difficult when the firm is facing capital rationing. There are other factors that make capital budgeting decisions under capital rationing even more difficult: (i) projects with different risk level and (ii) multiple time constraints.

(i) Projects with different risk level

At this point in time, computer software has not been developed to handle projects with different risk levels. It is possible for the managers to factor the risk level in their computation with a small number of projects. However, when the number increases, they need to use a computer to find the best combination, but the computer software cannot handle different risk level.

(ii) Multiple time constraints

When the managers face an investment budget that is set for several periods, the actions taken in the first period will affect the actions taken in the subsequent periods. Similarly, actions taken in the second period will affect the actions taken in other periods. This is because the projects undertaken will generate cash flows that the managers can use to finance other projects.

Other factors affecting the optimal capital budget

So far, we have discussed how a firm determines its optimal capital budget by looking at its IOS and MCC schedules. In addition, we have also discussed briefly how a firm’s optimal capital budget will be influenced when it faces capital rationing. There are other factors that will also affect a firm’s optimal budget: (i) earnings growth, (ii) project maturity, and (iii) strategic considerations.

(i) Earnings growth

If you recalled from our earlier discussions on the valuation of common stocks and determination of the cost of common equity (using the dividend growth model), we have mentioned that shareholders “expect” a certain growth rate in dividends (which is tied to the growth rate of a firm’s earnings). As a result, a financial manager sometimes needs to pick less “superior” projects that will meet this short-term “goal”. We will illustrate this with the following example.

Example: The CFO of Morning Glory, Inc. is presented with two potential projects, A and B, with the following financial information: 

	
	0
	1
	2
	3
	4
	5

	Project A
	-$100,000
	$30,000
	$30,000
	$25,000
	$25,000
	$20,000

	Project B
	-$100,000
	-$40,000
	$60,000
	$60,000
	$60,000
	$60,000


Suppose the firm is facing a cost of capital of 10%. In that case, we know the NPVs of Projects A and B will be $342.75 and $36,538.12, respectively. If the two projects are independent, then both projects will be accepted (assuming that the firm faces no capital rationing). On the other hand, if they are mutually exclusive, then Project B will be chosen because it has a much higher NPV. However, if we look at the very immediate future after undertaking the project(s) (i.e. time 1), we know that Project A will lead to an increase in cash flow (and possibly an increase in earnings) while Project B will lead to a decrease in cash flow (and possibly a decrease in earnings). As a result, Project B will lead to a drop in earnings growth initially (because of the negative cash flow at time 1), and this is not going to make the shareholders happy (even though the situation improves later on in the life of the project). In this case, the shareholders will require a higher return on the firm’s stocks, which translates into a higher cost of common equity for the firm. Facing the pressure of a rising cost of common equity, the financial manager will opt for Project A rather than Project B.

We know that ultimately Project B will bring in a much higher value to the firm than Project A, why would the shareholders not want the financial manager to pick Project B? That is because there is asymmetric information between the shareholders and the management. Technically, the shareholders are the owners of the firm, but most of them do not pay attention to the operations of the firm. In other words, the shareholders do not really have much information about the firm. In addition, there are certain types of inside information (such as the projected cash flows of all the projects under review) that are available only to the management and not the shareholders. As a result, shareholders usually make decisions without having the same set of information the management has.

(ii) Project maturity

We know interest rate has a term structure, i.e. interest rates (or yields) are affected by the term (or life) of the assets or loans. In addition, we know the most common relationship between interest rate and term to maturity is a positive one (i.e. an upward sloping yield curve). In other words, it is cheaper to borrow short term than it is to borrow long term. This will have an impact on the financial manager’s financing decision depending on the life of the project.

The economic life of a project is not always a clear-cut indication of whether a financial manager should use short-term or long-term financing. This depends on whether the management has made a long-term commitment to the project, i.e. renewing a project with short economic life when it comes due. Examples of long-term commitment on projects with short economic life include cash registers (at a retail store like K-Mart), utensils (at a restaurant), etc. When a financial manager makes a long-term commitment, he/she will “borrow” at the long-term interest rate even though the project has a short economic life.

(iii) Strategic considerations

Even though certain projects might not generate a positive NPV for the firm, the management still approves those projects because they might help the firm gain certain technological expertise (and they are mostly R&D projects). For example, GE might be working on a project to create a robot that will sweep the floor based on voice commands. The firm can probably find a cleaning crew that will do a better job (and at a much lower cost) than the robot, but this project will help GE gain technical knowledge on robotics and voice command systems, which might prove invaluable in future GE projects (and products).
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