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Return on equity (ROE) is the ultimate measure of eco- 7 clc. This would give the business a ROA for the year of 
nomic return of an investment. This is because ROE 14(/c. 
reflects the financial return on the amount the owners have 
invested. Also, ROE can be compared to other potential 
investments of similar risk to determine if the return IS 

adequate. 

ROE is a function of two major drivers: return on assets 
and use of debt. Return on assets (ROA) is a measure of 
how well the business is functioning, while use of debt 
(leverage) is a function of how one chooses to finance the 
business. 

The ROE model was first developed and used in the early 
InOs at the DuPont Corporation as a tool to help them 
manage their business. Accordingly, it is often referred to 
as the DuPont formula or the DuPont system of financial 
management. Since its early use at DuPont, it has become 
a commonly used tool in the non-agricultural business 
arena. 

Businesses are driven by the desire to maximize ROE, 
which in turn means maximizing ROA and optimizing 
leverage. ROA can be expressed as before tax (gross ROA) 
or after tax (net ROA). Net ROA is a function of after-tax 
profit margin and asset turnover. The goal is to maximize 
ROA by effectively managing and balancing profit mar
gin and asset turnover. Simplistically speaking, there are 
two extremes within the business world: firms with low 
margin per unit and high asset turnover (grocery stores) 
vs. firms with high margin per unit and low asset turn
over (Boeing aircraft). 

Consider a business with annual sales of $1 ,000,000, as
set value of $500,000, and a net profit margin after tax of 

ROA = asset turnover x net profit margin 

= (total sales/asset value) x net profit margin 

= ($1,000,000/$500,000) x 7% 

= 14% 

The strength of the model is that it helps an owner/man
ager understand the importance of managing profit mar
gin at the same time as asset turnover (throughput). The 
manager can also appreciate that it is possible to trade 
margin for turnover and maintain the same ROA (see Fig
ure 1 and Table 1, next page). Pork producers intuitively 
use the DuPont formula when making management deci
sions-examples of this practice include changing wean 
age, feeding strategy, and/or market weight. 

To improve ROA, the manager needs to improve margin, 
turnover, or both. Margin can be improved by: 

• cutting costs, both variable and fixed: and, 

• increasing per-unit sales price (e.g., quality or quan
tity premium, futures). 

Turnover can be increased by: 

• increasing sales volume; 

• disposing of obsolete or unneeded inventory; 

• disposing of unused fixed assets; 

• speeding up collection of receivables; and, 

• evaluating credit terms. 
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Figure 1 

Asset turnover & net profit margin of 14% ROA 
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Table 1. Effect of net profit margin (%) and asset turnover on return on assets (%). 

Asset Turnover Ratio 
Margin 0.25 0.5 0.75 1 1.25 1.5 1.75 2 
2% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0% 3.5% 4.0% 
4% 1.0% 2.0% 3.0% 4.0% 5.0% 6.0% 7.0% 8.0% 
6% 1.5% 3.0% 4.5% 6.0% 7.5% 9.0% 10.5% 12.0% 
8% 2.0% 4.0% 6.0% 8.0% 10.0% 12.0% 14.0% 16.0% 
10% 2.5% 5.0% 7.5% 10.0% 12.5% 15.0% 17.5% 20.0% 
12% 3.0% 6.0% 9.0% 12.0% 15.0% 18.0% 21.0% 24.0% 
14% 3.5% 7.0% 10.5% 14.0% 17.5% 21.0% 24.5% 28.0% 
16% 4.0% 8.0% 12.0% 16.0% 20.0% 24.0% 28.0% 32.0% 
18% 4.5% 9.0% 13.5% 18.0% 22.5% 27.0% 31.5% 36.0% 
20% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 

Examples 

All over the world, many banks' traditional business of 
taking deposits and lending out the proceeds is in termi
nal decline. US banks have 28% of the financial services 
market, half of what they had 20 years ago. Although tra
ditional sources of revenue are down, margin has also 
decreased from average 5.5% to 4% in the same time. In 
Germany, also, banks' margins on lending have declined 
from 2% to 3%, to just over I %. Shareholders expect 15-
20% return on the business' ROE, so what is a banker to 
do? 

Looking at the ROE model, we see that cutting costs is 
one way of improving return. Cost cutting is one reason 
why the number of banks has decreased from 14,500 to 
9,000 in the last 15 years in the US as mergers and con
solidation eliminates inefficiencies. Consolidation in Eu
rope and Japan will be more difficult because there are 
more state-owned banks. A second response is to increase 
revenues from alternative sources such as investment 
banking (fees and commission income) and/or lending to 
less credit-worthy customers. With the same efficiency 

of business management, an owner can increase ROE by 
taking on more debt. Therefore, a third response would 
be to take on more debt; that is, to borrow a higher per
centage of total assets. As long as the gross return on as
set is higher than the cost of debt, debt is being "effec
tively utilized." However, internationally active banks are 
not allowed to have less than 8% of total assets as equity; 
that is, they have a limit on the leverage they can have. 

A second example is the personal computer industry. Profit 
margin is under extreme pressure and average price is 
expected to drop by a further 14% this year as the desk
top computer becomes a commodity. These low profits 
partly reflect over-capacity and competition for market 
share (sounds familiar!). Look at the ROE tree and con
sider the options. Computer firms are responding by be
coming more cost-efficient (Dell), selling novel designs 
to capture higher price (Apple), seeking additional sources 
of revenues by offering other electronic goods (Gateway) 
or services (IBM), or considering whether they should be 
in a commodity business at all (Hewlett Packard). Com
panies that do not excel in efficient production or added-
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value services and sales are caught in between and are in 
major trouble (Compaq). 

Effective use of leverage 

As stated above, ROE is a function of two major drivers: 
rcturn on assets and use of debt (leverage). A firm may 
not only increase ROE by increasing ROA, but also by 
increasing the percentage of total assets financed by debt. 
This third component of the ROE tree is sometimes re
ferred to as the equity multiplier (assets/equity). Increas
ing debt will increase the ROE as long as the gross ROA 
exceeds the cost of the debt. However, as debt increases. 
the risk position of the enterprise also increa~es. 

Effective use of financial leverage is a management prac
tice that many producers-or their lenders-have not 
mastered. In agriculture, the commodity risk that results 
from large variance in cash flow and profitability typi
cally leads to the belief that the use of debt is not condu
cive to profitability. Agricultural lenders tend to be more 
conservative than non-agricultural lenders as a result of 
this large variance in producers' cash flows. 

It is important to understand that use of debt-up to a 
point-is, in fact, conducive to profitability. But the proper 
measure of profitability should be in terms on return on 
equity (ROE), which is where the DuPont Model again 
becomes very useful. Also, what makes debt conducive 
to profitability is that debt is a cheaper form of capital 
than equity. But, again, only up to a point. All capital is 
either debt capital or equity capital. And debt capital is 
cheaper (all else being equal) because the intere~t pay
ments on debt are tax deductible. Also, payments on debt 
take priority over payments on equity, so risk to the lender 
is typically less than the risk to the owner. 

Therefore, use of debt is cheaper than equity as long as 
the risks to the lender are not so great that the lender re
quires a premium (higher rates to generate higher returns) 
to have the incentive to make the loan. This i~ the risk
reward trade-off. But if the debt levels are too high and/ 
or profitability is highly volatile (and there is a correla
tion between low equity and volatile profitability). the 
lender begins to take on the same risks as the owner. In 
reality, if the lenders perceive the risks as high. the loan 
is not made at any rate because the lender does not want 
to take the same risks as the owner even with premiums. 

In agriculture, the commodity risks tend to dictate that 
financial leverage needs to be low to keep the risks to the 
lender satisfactory without causing the lender to require 
a premium. Generally, the weighted average cost of debt 
(WACO) must be less than the long-term average return 
on assets (ROA) for debt to be conducive to profitability. 
But a premium would result in higher average interest 
rates and could make the use of debt too costly and, there
fore, not conducive to profitability. 

However, if the producer implements proper risk man
agement measures, the risks to the lender are reduced and 
the lender can allow higher leverage. Proper risk man
agement measures stabilize profitability. When this is done 
properly. the risks taken by the lender owing to the higher 
leverage are more than offset by the risk management 
measures implemented by the producer. Therefore, the 
lender allows higher leverage without requiring a pre
mium. The higher leverage then can result in a higher 
ROE. 

The DuPont model provides a tool to understand the risk
reward trade-off, as well as a tool to measure the value in 
stabilizing profitability that can result in a more effective 
use of leverage. 

Consider the following: 

• Higher leverage (more debt) causes more risk to be 
assumed by the lender unless risk management mea
sures, such as marketing contracts, are utilized by the 
borrower. 

• The more risk assumed by the lender the greater the 
reward (higher interest rates) that is expected by the 
lender as incentive to make the investment (loan). 

In the following example: 

• Each producer has the same average return (ROE of 
20o/c) even though they receive different average hog 
prices and have different net incomes. 

• Each producer has different variance in return: 

Producer A has stable return (low risk) 

Producer B has somewhat volatile return (mod
erate risk) 

Producer C has highly volatile return (high risk) 

• Producer A has lo~ risk, which allows for access to 
debt capital at higher levels and at lower costs be
cause lenders are willing to assume more risk (lever
age) in the operation due to predictable returns cre
ated by the cost plus contract. 

• Producer A has the same return as Producers Band C 
but with lower risk due to the cost plus contract. The 
risk-return trade-off (lower risk/same return) is far 
better for Producer A. 

• Producer A also benefits from having profit margins 
(net income/revenues) more predictable because the 
cost plus contracts matches the hog price with costs. 
If costs go up, hog price goes up. If costs go down. 
hog price goes down. Producers Band C not only 
have to assume the risk of volatile hog prices but they 
have to assume the risk of volatile costs. And price 
and cost often do not trend together. 
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Table 2. An example that demonstrates the effect of leverage on ROE. 

PRODUCER A 
Situation 
Leverage High 
Risk Low 
Contract Type Cost Plus 
Number of Sows 2,400 
Price Average $43/cwt 
Price Variance $43/cwt-$43/cwt 
Cost Average $40/cwt 

Balance Sheet 
Total Assets $6,000,000 
Total Liabilities $4,200,000 
Total Equity $1,800,000 

Income Statement 
Avg. Gross $5,160,000 
Revenues 
Avg. Total $4,800,000 
Expenses 
Net Income $ 360,000 

Evaluation 
Revenues/Assets .86 
Net 6.98% 
Income/Revenues 
Assets/Equity 3.33 

ROE Average 20% 
ROE Variance 20%-20% 

• Most cost plus contracts estimate costs based on corn 
and soybean meal since these are the primary "un
controllable" factors for the producer. Therefore, the 
rroducer is able to pass on the commodity risk (corn 
and soybean meal) to the processor. 

• In most cases, the processor is not willing to assume 
the risk of the "controllable" factors of the producer 
(non-feed costs and feed conversion) because it could 
result in compensating for poor management. 

Managing variation within the model 

Modeling is one of the key elements of effective 
henchmarking. Through modeling, system designers are 
able to identify areas of opportunity. Because the ROE 
model allows managers to link financial, biological. and 
market risk. it has unique potential in the swine industry 
as a predictive tool. The intuitive strength of the ROE 
tree is that each of the three major drivers can be expanded 
to understand factors affecting ROE (see Figure 2). More
over. the ROE model allows managers to quantify the 

PRODUCER B PRODUCER C 

Medium Low 
Medium High 
Window $38-$48 Spot Market 
2,400 2,400 
$44/cwt $45/cwt 
$34/cwt-$54/cwt $30/cwt-$60/cwt 
$40/cwt $40/cwt 

$6,000,000 $6,000,000 
$3,600,000 $3,000,000 
$2,400,000 $3,000,000 

$5,280,000 $5,400,000 

$4,800,000 $4,800,000 

$ 480,000 $ 600,000 

.88 .90 
9.09% 11.11% 

2.50 2.00 

20% 20% 
(25%)-70% (40%)-80% 

impact of various levels of uncertainty or variation by 
relating it to ROE. 

As with any model, however. successful operation requires 
that the operator have a sound understanding of how the 
model is designed and derives outcomes . 

The focus of the model operator should be on those in
puts which have been demonstrated to be important to 
success. In a study of farrow-to-finish farms, Van Til et al 
suggested that returns to management and labor (RML) 
are best predicted (Rc=64.8%) by pigs marketed per square 
meter per year (P=.008) and pigs marketed per sow per 
year (P=.OY6). The only factor that they demonstrated as 
predictive of the fixed cost component ofRML was feeder 
hog density (P=.077). The variable cost component of 
RML was predicted (R~=94.3%) by feed cost per kg gain 
(P<.OO I) and pigs marketed per sow per year. The findings 
of this study suggest that managers should look first at 
feed cost and variance in finishing pig density as points 
of opportunity. 

Finishing pig density is a function of breeding herd in
ventory. capacity utilization rate, and throughput per unit 
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of capacity, Pigs wl:aned per inventoried female per year 
(PWIFY), pig~ weaned per crate per Yl:ar (PWCY), and 
pig mortality are three kl:Y measures that have a ~ignificant 
impact on fini~hing pig density, PWIFY is associated with 
variation in NPD, total born per litter, prl:weaning mor
tality, stillbirths, and lactation length 121, PWCY is asso
ciated with variation inventoried breeding females per 
crate, total born per litter, NPD/mated female, prewean
ing mortality, NPD/ unmated female, lactation length, and 
stillbirths [31, In composite, these studies suggests that 
the model must accurately reflect the ability of manage
ment to control 

• sow inventory relative to capacity, 

• farrowings per sow over time, 

• pig survival, and 

• feed cost. 

Uncertainty or variation in any of these areas can be tested 
by altering worksheet estimates or through sensitivity 
analysis. However, to effectively use the model, the op
erator must understand the formulas and linkages. This is 
particularly true when using sensitivity analysis. In the 
ROE model described above, the linkages are linear and 
independent. Thus, small changes in sensitivity «3-5Si) 
are more likely to reflect realistic outcomes than large 
changes. Because of the design of ROE model, cost and 
market price are likely to be robu~t indicators of change 
in outcomes, In contrast. varying biological inputs are less 
robust and must be approached carefully. There are many 
complex associations that exist between measures of pig 
biology. These associations have not been accounted for 
in the design of the model. For example, a significant 
change in pigs weaned per litter (total pigs weaned) is 
likely to have a curvi-linear rather than a linear effect on 
expected feed conversion rate tn the finishing phase (as 
stocking density increases, feed efficiency decreases). A 
change in any biological or invl:ntory parameter must 
therefore be followed by an examination of all other bio
logical and inventory parameters to assure that the out
comes are plausible and real i~til', 

The ROE tree is hierarchical. Therefore an alteration of 
biological or financial values using sensitivity analysis is 

only l'ommunicatt:d upward through the tree, not down
ward. Therefort:, it is recommended that adjustment~ in 
sen~itivity should be made near the bottom of tht: tree, 
This improves the overall outputs of the model. It will 
also increase thl: likelihood that input~ arc biologically 
real istic. 

The power of the ROE ll10dcllies in its unique ability to 
integrate financial, biological, and market risk to a stan
dard measure of succes~. Though the financial outcomes 
from the ROE model are not as detailed as those derived 
from other analy~i~ packages such as FinPACK'" (Uni
versity of Minnesota), it does offer exceptional flexibi lity 
in assessing the impact of biologic variation on financial 
return. 
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