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Developing revenue and expense estimates, especially for a startup venture, is a difficult, but necessary, activity.  The preparer of the estimates must weigh the costs of gathering data and analyzing them against the expected increase in usefulness of the estimates created.  This note discusses some of the issues involved in preparing defensible financial estimates for new ventures.  The methods described here have been used to prepare business plans for startup companies, and they show how to deal with some of the difficult issues involved in creating sensible financial forecasts for a new business.

I.  Revenue Estimates


Building a revenue estimate is similar to constructing a chain.  The analyst or entrepreneur creates a series of links for elements of the revenue estimate, which when connected form a chain representing the revenue estimate.  Some links in this chain will be strong and very clear, and other links will be weak and fuzzy because the entrepreneur has too little information to make a solid estimate.  Having a chain of strong links is an ideal the entrepreneur rarely achieves.  However, labeling each link as solid or soft enables the entrepreneur to document the underlying reliability of the links making up the total revenue estimate, and this enables him or her to defend the sales estimate in presentations to potential investors.

Basics of Revenue Calculations

Revenue is the result of the following calculation:



Revenue = units x price x frequency

1.  Units -- represents the quantity of the good one is selling.  For example, the number of automobiles one expects to sell from a car lot.

2.  Price -- represents the net revenue one expects to receive for each unit sold

3.  Frequency -- represents how often a customer will purchase the good within a given time period.  For example, the number of times a customer will purchase a tooth brush during a one year period.


All revenue estimates depend on this relationship, and the challenge for the entrepreneur is to create reliable estimates for each element in the equation.  In a typical situation, the person estimating the revenue will cycle through several iterations of estimates until he or she arrives at an estimate that seems reasonable.  Each cycle provides additional insights into the underlying revenue generating process and raises additional questions that hopefully will be answered in the next iteration.

Unit Estimates

When estimating unit sales try to anchor the estimate in a reliable data set.  For example, a manager who wants to estimate how many people in Nashville might purchase a shampoo designed for mature adults would start with population data on the number of people over 60 living in Nashville.  Recent census data provides a starting point for this estimate.


However, the population estimate alone will not be enough.  The manager must also estimate the portion of the population that actually purchases shampoo.  Such an estimate is much less certain than the total population estimate, but it must be produced regardless.  Studies of shampoo use among mature adults and the buying patterns of this age group will provide information the manager can use to estimate how many buy shampoo. The combination of the population estimate and the percentage who actually purchase shampoo provides an estimate of total potential unit sales for the new shampoo.


Next, one must estimate the fraction of mature adults who will actually (as opposed to potentially) purchase the new shampoo product. Consideration of market penetration rates for similar products provides a starting point for this estimate, and the manager will have to study several similar products before arriving at an estimate of the penetration rate for this market. Again, one must make a reasonable guess at the market share in order to finally produce a number for the units of shampoo that might be sold.


The following formulation shows this derivation of the unit estimate:

Population estimate
x
Percentage who can use the product
x
Percentage who will use the product
x
Frequency of purchase
=
Annual unit sales

Price Estimates


Estimating the price for a new product can be very difficult, especially if the product has never been produced before.  The manager preparing a revenue estimate has several approaches available, and the following discussion describes some of these approaches.

1. Comparable products -- The manager can study products that do the same thing, and estimate a possible selling price from the existing products.  For example, assume a telephone and an answering machine independently provide the same service as an integrated unit providing both services.  The phone sells for $50 and the answering machine sells for $80.  In this case, a manager could use a selling price of $130 for the integrated unit that serves as both a phone and an answering machine. Of course, one must always look at the price and see if it appears reasonable for the market into which the new product will be introduced.

2. Expenditures avoided -- Consider the amount the potential customer now spends on the bundle of goods and services provided by the new product.  For example, if the target consumer now spends $500 per year on a variety of services that the new product will provide, the $500 is a reasonable starting point for estimating the introductory price for the new product.

A physician who developed a method to use magnetic waves for pain management was considering what price to charge for the devices.  A patient might spend $400 to $600 per year for pain medication, but only one purchase of the magnetic device would control the pain for as long as the patient had the problem.  In this case the introductory price could be quite high because the costs avoided by the consumer are relatively large.

3. Market research -- If one has the resources available, one can also use a variety of market research tools to estimate the price.  These tools take information from consumers of the new product to develop an estimate of the price for the new product.

4. Consult product distributors--Talk to distributors who will sell the product to see what price they think is appropriate for the new product.  Distributors see how customers react to many different products, and they may be able to provide helpful advice on pricing the new product.

5. Who pays?--Another factor to consider in setting the price is the person or institution paying the price.  Will the person making the purchase pay the price, or will some other party pay the price.  For example, if a teenager is purchasing the product will the teenager pay for the product directly or will his/her parent pay for the product?  In the medical field one must consider whether Medicare is paying for the product, an insurance company, or the individual receiving the service.  Each payer might have different constraints and considerations that dictate the price one can charge for the new product.


Allow for distributor margins. In cases in which a product will be sold through a channel, one must deduct a portion of the final price for each level in the distribution chain.  For instance, an automobile for which a consumer pays $20,000 will probably bring $2,000 of margin to the dealer who sells the automobile.  This means the automobile manufacturer receives a price of $18,000 for the automobile.  A ten dollar hammer sold in a hardware store might have a margin of $4 for the store and another $2 for the wholesale company that supplies hammers to the store leaving only $4 for the hammer manufacturer.

Frequency of Use

Frequency of use estimates tell one how often a customer will use the product.  For example, do they purchase the item once every day (food items or soft drinks, for instance), or is it something like an automobile that a consumer may purchase only once every ten years?  Or, it might be like a piano that most people purchase only once. 

Frequency of purchase can have a significant impact on total revenues from a new product.  For instance, an enterprising group of three decided to start a business that would rent darkroom space to amateur photographers who wanted to develop and print their own pictures.  The three surveyed the local market and found a large number of people wanted to do their own photographs.  The group opened their business, and for the first two weeks the place was packed; business slowed in the third week; and, by the fifth week no customer was in sight.  All the people who were interested in the service showed up at the beginning to use the service.  What the three entrepreneurs overlooked was the fact that people who do their own photos do so only approximately once every three to six months.  The entrepreneurs had failed to consider the frequency of purchase in making their sales estimates.

Summary of Revenue Estimating Procedures


In summary, when developing a revenue estimate follow these steps:

1. Use hard numbers (wherever possible) to estimate the total potential market.

2. Carve out of the potential market the fraction you expect to capture or to focus on.

3. Estimate the share of the potential market you plan to get or expect to get.

4. Estimate the price by using appropriate means to determine what customers might pay for the product.

5. Determine the frequency (and quantity) with which customers will purchase the product.

6. Combine the above to arrive at the sales estimate.

II.  Estimating Expenses for a New Venture

Expense estimation is somewhat easier than revenue estimation because things like the hourly wages for employees and the amount to spend on rent are readily available.  Conversations with local business owners provides a ready source for wage levels, and a call to a real estate agent will provide information on rent levels for facilities.


Begin the process of expense estimating by listing all the expenses expected for the venture.  Make sure the list is exhaustive.  If possible visit people who have started similar ventures to see what types of expenses they have incurred.  It might also be worthwhile to study industry literature for information about expenses unique to the industry into which you want to introduce a new venture.  Trade associations and organizations like Robert Morris Associates publish data on various industries that can help to identify expenses for different types of businesses.


In estimating any expense always try to estimate first the underlying factor that causes the expense.  For example, when estimating payroll expense, first estimate the number of each category of employee you will need and then multiply this number by the wages required for each category.  A behavioral health care firm ( a psychology practice) will want to estimate the number of personnel for each type of professional (Ph.D., MD, LSW, etc.) because the compensation scale is different for each type.

Likewise, if a venture requires equipment, list the types of equipment and their costs to develop the dollar amount of equipment investment needed.  This "bottom up" approach will make the cost estimates defensible, and it requires the person making the estimate to think about how he or she will use each piece of equipment.  Without the list, it would be easy to generate an investment amount by just looking at the total amount similar businesses invest in equipment; this provides an amount, but it does not require any thought about what the venture will do with the equipment or how it will use it.

See the last section of this note for examples of expense estimating.

III.  Documenting the Revenue and Expense Estimates

It is important to document the reasoning used to produce every revenue and expense value used in financial projections.  This documentation provides a paper trail of the thought processes used to make the estimates, and it enables the person who reads the estimates to see how the manager derived the numbers.  The preparer of the financial estimates should document the steps so well that anyone who reads the financial projections can understand the thought process used to prepare them.  The reader should be able to view the numbers through the eyes of the preparer.

Revenue Estimates


Usually people prepare revenue estimates so they can convince investors to put money into a venture.  The investors may be venture capitalists, "angels," or they might be an investment committee within a large company.  Investors will expect the entrepreneur or manager asking for money to explain how the revenue estimates were developed.  They expect a good business reason for every number used in making the estimate; they understand that every number cannot be solid, but they do expect a sound business reason for each link in the revenue estimating chain.


Accordingly the person making the estimate should give a short paragraph to explain the rationale used for making estimates for every link in the chain.  The following examples illustrate the types of explanations one should use.

Example 1

In estimating the possible revenues for this project we used population estimates prepared by the U.S. Census Bureau and published on the web page www.census.gov.

Example 2

In order to estimate the demand for salt used in water softeners at power plants, we used data compiled by the Energy Information Administration on the number of steam powered electric power plants in the world.  Discussions with managers at two power plants (TVA plant #25 in Chattanooga, Tennessee, and Southern Power plant #433 in Montgomery, Alabama) provided information on the quantity of salt used at their plants.  We used their data to estimate the annual quantity of salt used per megawatt of capacity; and, we applied this value to the world electricity capacity to estimate annual global salt demand for water softening.

Example 3

Our estimates of the total market for annual expenditures on maintenance and construction for railroad tracks come from data published by the American Railroad Association in 1998 (Document #310), from data published by the Great Plains Railroad Institute in Fargo, North Dakota, and from data published by the U.S. Department of Transportation.

Example 4

The market share estimates we use in our sales estimates were derived by studying the market penetration rates of similar products introduced by the following companies during the past five years:


Benefield Marketing--product name Wixel Grease


Shatteaux Enterprises--product name Somal Mixer


Finkelstein Associates--product name Quality Lubricant

Expense Estimates

The expenses require an equally open and clear explanation of how they were derived.  The following examples provide some illustrations of expense estimation for a variety of expenses.

PRIVATE 


tc  \l 3 "Startup costs"
Example 1


Startup costs for the firm that manufactures the capsules is estimated at $17 million, and we derived that number with the following calculation.

Acquire Facilities
$5,000,000

Initial Marketing Costs
12,000,000

    Total Startup Costs
$17,000,000

PRIVATE 
The facility cost was estimated by looking at the current market price for buildings with the capacity required for this project.  In addition, we discussed our plans with two commercial real estate agencies (Fred Greiner & Associates, and John Dingel, LLC) who provided estimates that were similar to the prices we had compiled.  


Marketing costs were estimated by studying similar startup ventures to see what they spent on marketing.  We then adjusted the values from other ventures for some unique programs we plan to use to arrive at the total estimated marketing costs.

Example 2


We estimated the marketing costs by consulting with two firms (Wired Motor Co. and Helmut Hoechst), neither of which is in our industry, that had introduced new products in the past two years.  They provided estimates of their marketing costs for us.  We then used their estimates as reference points for the estimates we developed by creating marketing plans and estimating the number of personnel needed to carry out the marketing effort.

Example 3


tc  \l 3 "Discount rate"For computing the present value of the investment, our analysis uses a 60% discount rate because phone calls to four different venture capitalists indicated they use discount rates of between 40% and 75% when evaluating new ventures.

Example 4


Personnel costs for producing the capsules are estimated by considering the number of capsules the current laboratory personnel can produce per year.  Since laboratory conditions differ from production conditions, we use the following table to adjust for the number of personnel needed to produce in commercial quantities.  This table assumes a commercial operation would be able to use a variety of automated procedures for extracting the islets from animal pancreas.  See Ricordi, C, P.E. Lacy, and D. W. Sharp, "Automated Islets Isolation from Human Pancreas," Diabetes, Vol. 38(1), (1989), p. 140 for more details on this procedure.
Cost
Output

 1   
               1 

  3 
               2 

   7 
             10 

 30 
           100 

200 
        1,000 

450 
      10,000 


The highlighted numbers represent the ones we used in our financial projections.

Examples of Sales Estimates

The following pages provide examples of revenue estimate calculations for two new ventures.  The first venture is a company that specializes in building railroad crossings, and the second venture is a new product that acts as a salt replacement for water softeners used by large steam turbine driven electric power plants.

Estimating The Market for a Company Specializing in Railroad Crossing Work


A company wanted to enter the market for replacing railroad crossings, and it wanted to develop an estimate of both the market size and the sales it could expect if it entered the market.  Managers at the company knew this market might be large, but they had no clear idea of just how big it might be.


First they collected data on the number of railroad crossings in the U.S. Fortunately the U.S. Department of Transportation collects detailed data on railroad crossings.  It collects the following types of data:

1. Public and private crossings by state and type of crossing

2. Crossings by warning device category and state

3. Crossings by warning device category and railroad

4. Public crossings by crossing surface

5. Private crossings by state and type of development

In the U.S. there are approximately 307,000 railroad crossings, and about 160,000 of these are public crossings.  The rest are private crossings.  Cross-bucks are the most common form of warning device with 79,000 crossings using this form of device, 31,000 using gates, and about 29,000 using flashing lights.  The surfaces used for the crossings vary.  Most crossings (about 83,000) use asphalt, some use section timber (27,000), and others (25,000) use full wood planks.  Rubber is the next most popular material (7,000), and about 3,500 crossings use various forms of concrete.

As one would expect, the Class I railroads
 have the most crossings.  Burlington leads with 25,000 crossings followed by Union Pacific with 21,000, and CSX and Norfolk Southern have 18,000 and 17,000 respectively.

The top five states by number of crossings are as follows:

Texas
20,579

Illinois
19,136

California
14,730

Pennsylvania
12,947

Kansas
12,663


Next, managers developed estimates of the cost of replacing these crossings.  They already had experience with replacing, repairing and maintaining cross-bucks and gates, but they had not worked with replacing the materials used at the road surface.  So the managers interviewed contractors who had experience building and maintaining the other types of crossings to gather estimates of these costs.  They combined these data in the following table to develop an estimate for the total annual market for railroad crossing replacement.


Notice how the managers were able to estimate the total annual expenditures for each type of crossing.  They could do this because the U.S. Department of Transportation provides detailed data on railroad crossings.  With these data managers for this company can generate market estimates for any state to identify the biggest potential markets.  They derived the frequency of purchase for each type of crossing by estimating its replacement cost which they then divided by its life.  Combining the number of crossings and the annual cost of replacing them provides an estimated total annual market for replacing railroad crossings in the whole U.S. of approximately $800 million.


Since the company was located in Illinois, it decided to concentrate its initial efforts on that state.  Managers prepared a calculation like the one in Table 1 for Illinois and found that the total potential market in this state is $50 million annually.  Their current business was generating $5 million annually, so they had the potential to grow another $45 million per year.

Estimated Annual Cost of Replacing Railroad Signals and Crossings
Crossing Signals at Public Crossings 


 Hwy.Sig. 








 Flashing 
 Wigwags 
 Stop 
 Cross- 





 Gates 
 Lights 
 Bells 
 Signs 
 Bucks 
 Total 













 Total number of crossings 
           30,813 
             28,614 
               1,557 
         10,832 
         79,376 
           162,426 













 Cost to replace 
 $      100,000 
 $          60,000 
 $            1,000 
 $           500 
 $        2,000 




 Estimated life 
                  50 
                    50 
                    50 
                20 
                20 




 Annualized cost 
             2,000 
               1,200 
                    20 
                25 
              100 














 Estimated cost 
 $ 61,626,000 
 $   34,336,800 
 $          31,140 
 $    270,800 
 $ 7,937,600 
 $ 104,202,340 













 Private Crossings 



















 Total number of private crossings 





           103,295 



 Average length 





                    40 



 Cost per foot 





 $               250 



 Total 





             10,000 



 Estimated life 





                      8 



 Annual cost 





               1,250 



 Total annual cost for private crossings 





 $ 129,118,750 













 Type of Crossing Surface 










 Section 
 Full Wood 

 Concrete 
 Concrete 

 Metal 



 Timber 
 Plank 
 Asphalt 
 Slab 
 Pavement 
 Rubber 
 Sections 
 Total 











 Total number of crossings 
           26,773 
             24,681 
             83,470 
           2,808 
              780 
               6,821 
           161 
           145,494 











 Cost replace/foot 
                375 
                  350 
                  350 
              450 
              500 
                  550 
           600 


 Average length 
                  70 
                    70 
                    70 
                70 
                70 
                    70 
             70 


 Cost/replace cross. 
           26,250 
             24,500 
             24,500 
         31,500 
         35,000 
             38,500 
      42,000 


Estimated life 
                    8 
                      4 
                      7 
                15 
                15 
                    10 
             15 


 Cost per year 
             3,281 
               6,125 
               3,500 
           2,100 
           2,333 
               3,850 
        2,800 


 Annual cost 
 $ 87,848,906 
 $ 151,171,125 
 $ 292,145,000 
 $ 5,896,800 
 $ 1,820,000 
 $   26,260,850 
 $ 450,800 
 $ 565,593,481 





















 Total estimated annual cost for crossings and signals 



















      Signals at public crossings 

 $ 104,202,340 







      Private crossings 

    129,118,750 







      Crossing surfaces 

    565,593,481 







           Total annual expenditures 

 $ 798,914,571 








Company executives decided to use an acquisition strategy to grow sales, so they prepared a plan that called for the orderly acquisition of companies specializing in railroad maintenance to grow sales in Illinois from the current $5 million per year to $30 million over a five year period.  In this case the company acquires market share by purchasing the companies doing railroad crossings so it can control its sales growth and market share with the acquisitions it makes.

Estimating the Total Market for a Salt Replacement in Power Plants


An inventor developed a material that could be used as a replacement for the salt that power plants use to soften the water used in steam boilers.  Power plants use water to produce steam to drive turbines that spin generators for making electricity.  The water used in these turbines is heated to a temperature in excess of 1000 degrees Fahrenheit, and the quality of this water must be very high to avoid damage to the steam turbine blades.


To make the water usable in a steam generating plant, the plant must first soften the water to remove the calcium so the water does not damage the turbines.  The steam used to spin the turbines is heated to temperatures in excess of 1,000 degrees Fahrenheit and directed at the blades of the turbine, so any impurities in the water can significantly damage the unit.

Typically, a power plant will take the water to be used in its boilers and process it through a water softener that uses salt to remove the calcium molecules from the water.  Next, the water goes through a reverse osmosis filter to remove any other impurities before it goes into the boiler and is converted into high pressure steam.  In the reverse osmosis process water is forced through a filter that removes particles at the micron level (a human hair is about 8 microns in diameter).  The following diagram illustrates this process.

[image: image1.jpg]



To estimate the total market for this new product, its inventor gathered information about the electrical utility industry.  He used a cd published by the Utility Data Institute that includes detailed information on this industry.  The disc has complete financials for every utility in the U.S. for the past 15 years, an inventory of equipment at all hydroelectric plants, detailed information about officers and offices of all major utilities, and much more.  This database provides the basic data used to estimate the market for the new product.

Information from the database shows there are 4,558 steam turbine generators operating in the U.S. with the total capability to produce 699,108 megawatts of electricity.  Discussions with the manager of a local power plant (1,580 megawatt capacity) indicated that it uses 17 tons of salt per month (204 tons per year) for softening the water.  The salt costs approximately $50 per ton.  The new product created by the inventor is a liquid, and one gallon will substitute for one ton of salt.

Using this information, managers estimated that the total market for the new product in the U.S. in the following manner.

1. Compute the average amount of salt per megawatt of capacity.

204 tons per year / 1,580 megawatts = .129 tons per year, or approximately 258 pounds per megawatt

2. Project this to total power industry

699,108 megawatts x 258 pounds per megawatt = 180,369,864 pounds or 90,185 tons

Since the utilities are now paying about $50 per ton for salt, the inventor considered charging $50 per gallon for the liquid.  However, the manager of the local plant said that not having to handle salt and not having to maintain all the equipment he now uses to purify the water before dumping it back into the river would cut his annual costs by approximately $60,000 per year.  Thus substituting the liquid for the salt would reduce the plant operating costs by $70,200 per year.  This amounts to $344 per gallon; so, the inventor decided to consider a selling price of $340 per gallon for his invention.

At this selling price the total potential annual market for the U.S. for the new product is $30,866,900 (90,185 tons x $340).

( Germain Boer, 1998  All rights reserved.


� Highway-Rail Crossing Accident/incident and Inventory Bulletin No. 19 Calendar Year 1996 U.S. Department of Transportation, Federal Railroad Administration, August, 1997





� These are the very large railroads with many hundreds of miles of track.





Page 10

