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Abstract

Low gross margin can predict failure. High gross margin increases the odds of superior profits. A company’s gross
margin is the weighted average gross margin of its products. The easiest way to change a company’s gross margin is
to focus on products with a low, zero or negative gross margin. The temptation might be to simply discontinue these
products. A better alternative is to consider whether a product can be repriced to improve gross margin and gross
profit.

Raising price reduces demand based on a product’s price elasticity. Academic articles on price elasticity tend to
employ calculus and statistics that are beyond the skill of the individuals who actually make pricing decisions. The
contribution of this article it is to provide a clear, simple means of identifying a price point that maximizes product
gross profit considering unit cost and the price elasticity of demand.
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1. Introduction
1.1 The Implementation Problem

Low gross margin can lead to underperformance or failure. Few companies adequately monitor the gross margin of
individual products. A company’s overall gross margin is the weighted average of its product gross margins.
Therefore, products with a low, negative or zero gross margin can bring down a company’s overall gross margin.
The issue is whether these products should be discontinued or repriced. The repricing issue is informed by cost, a
product’s price elasticity and its current price.

Academic articles on price elasticity tend to employ calculus and statistics that are beyond the skill of the individuals
who actually make pricing decisions. The objective of this article it is to provide a clear, simple means of identifying
a price point that maximizes product gross profit.

1.2 Gross Margin as Sign Post

Product pricing should be an ongoing discussion within every company. Charge a price that is too high and a
company loses sales. Charge a price that is too low and a company may give away profits that it could have made.
Charge a price that is too low compared to the cost of goods sold and gross profit will suffer. It is often said that a
company should charge whatever the market will bear. But that maxim provides little concrete guidance. The highest
price that anyone will bear might result in so few unit sales that the product contributes little to either company level
gross margin or gross profit.

Gross margin is one of the most critical ratios used to forecast a company’s success or failure. Gross margin is the
percentage of every dollar of sales left over after providing customers with products or services. Equation (1) is the
equation for company-wide gross margin.

Gross Margin = Sales — Cost of Goods Sold 1)
Sales

Equation (2) is product level gross margin.
Gross Margin = Price — Product Cost 2)

Price
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A company’s overall gross margin is the weighted average product gross margin. To simplify the discussion, the
term products shall hereafter mean goods as well as and services.

Few companies routinely monitor the gross margin. No company plans to lose money on every unit it sells, so initial
prices are often set with some target gross margin in mind. But over time, competitive pressures may push down
price and costs may rise. Both factors put pressure on the gross margin of individual products. Some years ago,
Nestle analyzed its product line and found 7,000 items with zero or negative gross margin (Ball 2007).

So, a first order pricing strategy should be to analyze the gross margin of all products. A company may be shocked
by what it finds.

An understandable first reaction might be to discontinue products with a zero or negative gross margin. As Michael
Dell has said, “We don't tolerate businesses that don't make money” (Stewart 2005). That same philosophy must be
applied to individual products. If you tolerate losses, you will get losses.

If a company has a target gross margin, a company might also consider eliminating products with a gross margin less
than a quarter or a third of the target. Eliminating produces with a low, zero or negative gross margin will raise a
company’s weighed average gross margin and help it focus on products that make a significant contribution.
Sometimes this strategy is discussed in terms of changing a company’s product mix (White 2019).

Product gross margins should be reviewed at least annually. Gross margin should not be based on list prices, but on
prices actually paid after considering routine discounts.

Assuring an adequate product level gross margin is not the ultimate goal. Gross margin is merely a signpost used to
focus management’s attention where needed. The ultimate goal is to maximize gross profit. As such, eliminating
products with a low, zero or negative gross margin might not be the best option. The issue is whether products can be
repriced so that they produce an adequate gross margin and gross profit.

1.3 Price Elasticity

The law of demand says that as price is raised, fewer units of a product will be sold. Where demand is elastic, raising
price will result in so many fewer products being sold that total revenue will decline. When price is elastic, reducing
price will result in so many more units being sold that total revenue will increase. Price is elastic when there are
many suppliers of similar products (Byrns 1995). On the surface, the law of demand seems to indicate price should
be lowered for goods with elastic demand. But revenue maximizing is not the same thing as profit maximizing.

Raising the price of products with a low, zero or negative gross margin will improve their gross margin, but it will
also reduce the quantity sold. The issues are (i) how much can price be raised and (ii) is there a gross profit
maximizing price?
Price elasticity of demand, e, is measured as the change in the quantity sold per change in price as shown in equation
Q).

e = dQ/Q 3

dP/P

Price elasticity of demand is written in calculus notion because the change in quantity with a change in price is not
linear over the whole demand curve. Price elasticity, e, is actually the slope of a line tangent to any selected point
along the demand curve. However, introducing calculus puts pricing strategy beyond the reach of most business

people. So, a simplifying assumption can be made. That assumption is that price elasticity is linear over a region
around an existing price.

Equation (4) estimates the percentage of sales lost due to a price increase, where e is price elasticity, AP is the
change in price stated as a percentage and AQ is the change in quantity stated as a percentage.

AQ = e x AP 4

Let and Q equal the quantity sold at the original price. Equation (5) estimates the quantity after the price increase,
represented by the variable Q,,

Qn = Qx (I+ AQ) ®)
Equation (6) estimates product gross profit after the price increase to P,.
Gross Profit = Q, x (P, — Product Cost) (6)
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Consider a money losing product, one that is priced at $100 and costs $105. Using equation (2), this product has a
gross margin of -5% (($100 -$105) / $100). Every unit sold would cost the company $5. No one would do this
deliberately, but such a situation might evolve over time as costs increase and competitive pressures weigh down on
price.

Assume for this example, 2% of unit sales is lost for every 1% increase in price. This is expressed as a price
elasticity of -2.0. Suppose 10,000 units of the product was sold in the last period.

What if price were raised 30%? The new unit price, P,, would be $130 (130% x $100). The new gross margin using
equation (2) would be 19.2% (($130 - $105) / $130). Using equation (4), unit sales would change by -60% (-2.0 x
30%). Using equation (5) the new unit sales, Q,, would be 4,000 (10,000 x (1- 60%)).

Before repricing, this product would generate losses of $50,000 (($100 -$105) x 10,000 units). Using equation (6),
after repricing, the product would generate gross profits of $100,000 (($130 -$105) x 4,000). Of course, this is just an
example. But it provides a framework for analysis.

Suppose price elasticity were -3.0. That means the quantity sold would decrease 3% for each 1% increase in price.
The new price would remain $130 and the gross margin would be unchanged at 19.2%. The change in quantity, AQ,
would be -90% (-3.0 x 30%). Remaining sales, Q,, would be 1,000 units (10,000 x (1 -90%)). Gross profit would be
$25,000 (($130 -$105) x 1,000). This is still a dramatic improvement over a loss of $50,000 on the product.

1.4 Repricing Limits

Repricing will not save every product. If costs are too high, if historical unit volumes are too low or if the price
elasticity of demand is too great, there may be no way to achieve an adequate gross margin or gross profit for a
particular product.

The absolute value of the change in price, AP, times the elasticity, e, must be much, much less than 100%, as shown
in equation (7) otherwise the remaining unit volume will be driven toward zero. As unit volume approaches zero, so
will gross profit.

AP x e << 100% @

If price increases are too great, the quantity calculated using equation (5) may appear to go negative. Of course, there
is no such thing as a negative quantity. The simplifying assumption made above was that price elasticity can be
estimated as a constant over a region around the current price. If the apparent quantity goes negative, that means the
change in price has strayed beyond the relevant price elasticity region. The point, however, remains the same. If
price is increased too much, quantity may drop so low that the product contributes little to a company’s gross profit.

Price elasticity varies from product to product and time to time. Nevertheless, use of price elasticity can be a useful
tool in developing a pricing strategy. A rough estimate of price elasticity can be gleaned from Table 1 Price
Elasticity by Product Category (Eisenhauer 2009).

Table 1. Price elasticity by product category
Elasticity is the range of mean price elasticities for a sample of products and services in each category. Price
elasticities were measured in Canada, Denmark, Germany, Japan, Luxemburg, U.K and U.S. Elasticities
were remarkably consistent across countries with the exception of the Food, Beverage & Tobacco category.
Individual products can have price elasticities that vary from their category mean.

Category Elasticity Category Elasticity
Recreation -0.93 t0 -0.96 Rent, Fuel & Power -0.74 t0 -0.76
Medical Care -0.86 to -0.89 Clothes & Footwear -0.69 to -0.69
Household Operations -0.85t0 -0.86 Education -0.80 to -0.80
Transportation & Communications -079t0 -0.81 Other -0.81 t0 -0.84
Food, Beverage & Tobacco -0.08 to -0.25

A more detailed analysis of price elasticity for selected products may be found in Appendix A Selected Price
Elasticity Studies.
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2. Method
2.1 Optimum Price

Rather than resorting to calculus to find optimum price increases, the optimum price for a product can be modeled
with a simple spreadsheet. The left most column should contain the percentage of price increase. The next column
should use equations (4) and (5) to estimate Q,, the quantity sold after the price increase. The next column should
contain the expected product gross profit using equation (6). Once the table is constructed, it is a simple matter to
identify the price increase that optimizes gross profit.

A high degree of price elasticity precision is not necessary to improve gross profit. A rough estimate of price
elasticity is enough to move price in the right direction. If a product’s estimated price elasticity is over-estimated, the
quantity lost due to price increases will be overstated and gross profit will be understated. Tables 2, 3 and 4
demonstrate spreadsheet models that analyze the effect of raising price for a product with an initial price of $100 and
an initial sales volume of 10,000 units using four different price elasticities.

2.2 Negative Gross Margin Product

Table 2 Negative Gross Margin Product, analyzes the impact on gross profit of raising the price of a product with a
cost of $105 given various price elasticities.

Table 2. Negative gross margin product

This model analyzes the impact of raising price in 5% increments. It assumes an initial product price of
$100, quantity of 10,000, and unit cost of $105, for an initial product gross margin of -5%. The highlighted
figure is an estimate of the optimal gross profit at a given price increase and elasticity.

e=-3.0 e=-20 e=-15 e=-1.0
Price Gross Gross Gross Gross
Increase  Price 0 Profit 0 Profit Q Profit Q Profit
0% $100 10,000  -$50,000 10,000 -$50,000 10,000 -$50,000 10,000  -$50,000
5% $105 8,500 $0 9,000 $0 9,250 $0 9,500 $0

10% $110 7,000 $35,000 8,000 $40,000 8,500 $42,500 9,000 $45,000
15% $115 5,500 $55,000 7,000 $70,000 7,750 $77,500 8,500 $85,000
20% $120 4,000 $60,000 6,000 $90,000 7,000  $105,000 8,000 $120,000
25% $125 2,500 $50,000 5,000 $100,000 6,250  $125,000 7,500  $150,000
30% $130 1,000 $25,000 4,000 $100,000 5,500  $137,500 7,000 $175,000

35% $135 3,000 $90,000 4,750  $142,500 6,500 $195,000
40% $140 2,000 $70,000 4,000  $140,000 6,000 $210,000
45% $145 1,000 $40,000 3,250  $130,000 5,500  $220,000
50% $150 0 $0 2,500 $112,500 5,000 $225,000
55% $155 1,750 $87,500 4,500  $225,000
60% $160 1,000 $55,000 4,000  $220,000

In this example, given a price elasticity of -3.0, the optimal price increase is about 20% and the optimal gross profit
is about $60,000. This is a significant improvement over the product’s initial loss of $50,000. Given a price elasticity
of -1.0, the optimal price increase is about 50% to 55% and the optimal gross profit is about $225,000.

2.3 Zero Gross Margin Product

Table 3 Zero Gross Margin Product models the impact of raising the price of a product with a cost of $100 and an initial
gross margin of zero.
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Table 3. Zero gross margin product

This model analyzes the impact of raising price in 5% increments. It assumes an initial product price of $100,
quantity of 10,000, and unit cost of $100, for an initial product gross margin of 0.0%. The highlighted figure
is an estimate of the optimal gross profit at a given price increase and elasticity.

e=-3.0 e=-20 e=-15 e=-1.0
Price Gross Gross Gross Gross
Increase  Price o) Profit 0 Profit Q Profit Q Profit
0% $100 10,000 $0 10,000 $0 10,000 $0 10,000 $0
5% $105 8,500  $42,500 9,000 $45,000 9,250 $46,250 9,500 $47,500
10% $110 7,000  $70,000 8,000 $80,000 8,500 $85,000 9,000 $90,000
15% $115 5,500  $82,500 7,000 $105,000 7,750  $116,250 8,500 $127,500
20% $120 4,000  $80,000 6,000 $120,000 7,000  $140,000 8,000 $160,000
25% $125 2,500  $62,500 5,000 $125,000 6,250  $156,250 7,500 $187,500
30% $130 1,000  $30,000 4,000 $120,000 5,500 $165,000 7,000 $210,000
35% $135 3,000 $105,000 4,750  $166,250 6,500 $227,500
40% $140 2,000 $80,000 4,000 $160,000 6,000 $240,000
45% $145 1,000 $45,000 3,250  $146,250 5,500 $247,500
50% $150 2,500  $125,000 5,000 $250,000
55% $155 1,750 $96,250 4,500 $247,500
60% $160 1,000 $60,000 4,000 $240,000

The Table 3 model indicates that products that produce no gross profit at their current price can generate significant
gross profit if adequately priced even when demand is highly elastic. Given a price elasticity of -3.0, the product
generates a maximum gross profit of $82,500 when price is increased about 15%. This is a significant improvement
from the product’s initial gross profit of zero. Given a price elasticity of -1.0, the maximum gross profit of about
$250,000 is reached when price is increased to about 50%.

2.4 Inadequate Gross Margin Product

Table 4 Inadequate Gross Margin Product models a low gross margin product. Often products with low gross
margins, say a quarter or a third of target gross margin, are simply discontinued. Repricing such products can often
generate substantial gross profits. In this table, a product with a cost of $95 and a gross margin of 5% is modeled.

Table 4. Inadequate gross margin product

This model analyzes the impact of raising price in 5% increments. It assumes an initial product price of $100,
quantity of 10,000, and unit cost of $95, for an initial product gross margin of 5%. The highlighted figure is
an estimate of the optimal gross profit at a given price increase and elasticity.

Price elasticity -3.0  Price elasticity -2.0 Price elasticity -1.5  Price elasticity -1.0

Price Gross Gross Gross Gross

Increase Price Q Profit Q Profit Q Profit Q Profit
0% $100 10,000 $50,000 10,000 $50,000 10,000  $50,000 10,000  $50,000
5% $105 8,500 $85,000 9,000 $90,000 9,250  $92,500 9,500  $95,000
10% $110 7,000  $105,000 8,000 $120,000 8,500 $127,500 9,000 $135,000
15% $115 5500 $110,000 7,000 $140,000 7,750  $155,000 8,500 $170,000
20% $120 4,000 $100,000 6,000 $150,000 7,000 $175,000 8,000 $200,000
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25% $125 2,500 $75,000 5,000 $150,000 6,250 $187,500 7,500 $225,000
30% $130 1,000 $35,000 4,000 $140,000 5,500 $192,500 7,000 $245,000

35% $135 3,000 $120,000 4,750  $190,000 6,500 $260,000
40% $140 2,000 $90,000 4,000 $180,000 6,000 $270,000
45% $145 1,000 $50,000 3,250 $162,500 5,500 $275,000
50% $150 0 $0 2,500 $137,500 5,000 $275,000
55% $155 1,750  $105,000 4,500 $270,000
60% $160 1,000  $65,000 4,000 $260,000

The Table 4 model indicates that the gross profit of a product with a low gross margin can be significantly improved
even when price is highly elastic. Given a price elasticity of -3.0, a 15% price rise increases gross profit from
$50,000 to about $110,000. Given a price elasticity of -1.0, a 45% to 50% price rise increases gross profit to about
$275,000.

These analyses are not an argument for raising the price of all products. They are an argument for determining
whether products with a low, zero or negative gross margin can be repriced to maximize their gross profit. As with
all analytical techniques, management judgment must be used to determine how and when they should be applied for
any given company.

3. Conclusion

Many companies fail to monitor product gross margin with the result that over time some products end up with a low,
zero or negative gross margin. Such products depress a company’s overall gross margin which is simply the
weighted average of individual product gross margins.

The temptation is to eliminate products with a low, zero or negative gross margin. But, optimizing gross margin is
not the goal. Gross margin is simply a signpost that identifies products that need attention. The goal is to optimize
gross profit.

Rather than eliminating products, a better strategy might be to consider raising price while recognizing the law of
demand says the quantity sold will decline as price is raised. Simple spreadsheets using product cost and price
elasticity can be used to estimate optimal gross profits. A high degree of precision in price elasticity is not needed to
improve profits.

Pricing strategy is complicated. No article of reasonable length can hope to provide a comprehensive analysis of
pricing strategy. This article is meant to focus on products with a low, zero, negative gross margin and help
practitioners decide whether such products should be discontinued or repriced. If products are to be repriced, simple
spreadsheet models based on product cost and price elasticity can be used to estimate the price that will yield the
optimal gross profit.
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Appendix A. Selected Price Elasticity Studies

This table provides the price elasticity of demand for a selection of products. Product categories are in bold face

type. Overestimating price elasticity will underestimate a product’s gross profit from raising price.

Apparel e Study year e Study year
Clothes, men’s -0.80 Kim 1998 Footwear -1.12 Jensen 2006
Clothes, women’s -0.74 Kim 1998 Jewelry & watches -0.79 Almon 1997
Education

Education -0.80 USDA 2003 Catholic Schools -0.19 Dynarski 2015
Electronics

Computer accessories  -0.74 Melnikov 2000 Internet & wireless -1.29 Ingraham 2004
Computers -2.17 Prince 2008 Telephones -0.61  Almon 1997
Food & Beverage

Alcohol, Beer, avg. -0.51 Euromonitor 2014 Fats/oils -0.48  Andreyeva 2010
Alcohol, Beer, dark -1.48 Euromonitor 2014 Fish -0.50  Andreyeva 2010
Alcohol, Brandy -0.12 Euromonitor 2014  Fruit -0.70  Andreyeva 2010
Alcohol, Champagne  -0.39 Euromonitor 2014 Juice -0.76  Andreyeva 2010
Alcohol, Pre-mixed -1.83 Euromonitor 2014 Milk -0.59  Andreyeva 2010
Alcohol, Scotch -0.07 Euromonitor 2014 Onions -0.11 Henneberry 1999
Alcohol, Tequila -1.17 Euromonitor 2014 Pork -0.72  Andreyeva 2010
Alcohol, Vodka -0.15 Euromonitor 2014 Poultry -0.68  Andreyeva 2010
Beef -0.75  Andreyeva 2010 Restaurant meals -1.42  Jensen 2006
Carrots -1.50 Henneberry 1999 Restaurant meals -0.81  Andreyeva 2010
Cereals -0.60  Andreyeva 2010 Soft drinks -0.97  Jensen 2006
Cheese -0.44  Andreyeva 2010 Soft drinks -0.79  Andreyeva 2010
Cucumbers -0.67 Henneberry 1999 Sweets/sugar -0.34  Andreyeva 2010
Dairy -0.65  Andreyeva 2010 Tomatoes -0.11 Henneberry 1999
Eggs -0.27  Andreyeva 2010 Vegetables -0.58  Andreyeva 2010
Healthcare

Healthcare -0.26 Wedig 1988 Healthcare -0.20 Newhouse 1993
Healthcare -0.04  Cherkin 1989 Healthcare -0.69 Eichner 1998
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Household

Clothes dryers -0.14  Golder 1998 Kitchen appliances -0.40  Almon

Cosmetics -0.61 Sosewee 2017 Personal care -1.28 Jensen 2006
Dishwashers -0.42 Golder 1993  Personal goods -1.23  Jensen 2006
Electricity -0.20 Branch 1993 Refrigerators -0.04 Revelt 1997
Flowers -0.19  Almon 1997 Solar Panels -0.65 Gillingham 2019
Furnishings -0.75  Almon 1997 Tableware -0.28  Almon 1997
Furniture -0.41  Almon 2006 Textiles -0.80  Jensen 2006
Glassware -0.90  Jensen 2006 Tools -0.19  Almon 1997
Household machines -0.84  Jensen 1997

Leisure

Bicycles -0.07 Almon 1997 Hotel - economy -0.15 Green 2012
Books -1.35 Jensen 2006 Hotel - luxury -0.50 Green 2012
Cameras -0.15  Almon 1997 Hotel - upper midscale -0.45 Green 2012
Club Memberships -0.27 Almon 1997 Leisure equipment -1.02 Jensen 2006
DVDs / CDs -1.17 Nelson 2001 Radio & Television -0.71  Jensen 2006
Entertainment, live -0.70 Nelson 2001 Sporting Goods -0.81 Nelson 2001
Games & Dolls -0.07  Almon 1997

Transportation

Airfare -0.48 Almon 1997 Gasoline, long term -0.43 Espey 1998

Volkswagen -2.31 Qin 2014 Gasoline, short term -0.23 Espey 1998

BMW -4.90 Qin 2014 Gasoline -0.43 Goodwin 2004

Ford -2.72 Qin 2014  Vehicle accessories -0.02 Almon 1997

Jaguar -6.57 Qin 2014  Vehicles, Other -0.27  Almon 1997
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