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SUMMARY

This paper analyzes where would be better to invest buying farm land: in the best part of the
American Corn Belt or in the Argentinean one. The analysis is based in the Net Present Value
methodology. The results show that there is no significant difference between both situations. The
differences are in the land market prices: in the US prices are close to 3 times the Net Present Value,
and in Argentina prices are close to 2 times the Net Present Value. Both models are only sensible to
differences in prices of grains
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¢(DONDE ES MEJOR INVERTIR EN LA COMPRA DE CAMPO
EN ARGENTINA O EN ESTADOS UNIDOS?

RESUMEN

Este trabajo analiza donde seria mejor invertir en la compra de un campo agricola: en el cinturdn
maicero norteamericano o en la Pampa Himeda en Argentina. El anélisis se basa en la aplicacion de la
metodologia del Valor Neto Presente. Los resultados muestran que no hay diferencias significativas
entre ambas situaciones. Las diferencias se encuentran en los precios del mercado de campos: en los
Estados Unidos los precios de mercado son cerca de 3 veces el Valor Neto Presente, y en Argentina los
precios de mercado estadn cerca de 2 veces el Valor Neto Presente. Ambos modelos son solamente
sensibles a diferencias en los precios de los granos.

Palabras clave. Valor Neto Presente, precios de la tierra, precios de insumos, analisis de
sensibilidad

INTRODUCTION

The idea of this paper is to analyze where is it better to invest in buying land for a typical agricultural
production. In the US or in Argentina?

To make this comparison we are going to analyze two hypothetical operations. One in the best part of
the Indiana production area, that could be a good example of the American corn belt, and the other one in
the Northeast region of Buenos Aires province, representative of one of the best production areas in the
Argentine corn belt.

The assumption is that this analysis is made for an American investor, who is already farming in Indiana.

MATERIALS AND METHODOLOGY

We will use historical data for yields, prices and production costs in both countries. Several assumptions will be
made in order to simulate both operations. The source of information will be cited in each of the assumptions. The
methodology is based in the Net Present Value approach, for a projected period of 25 years.
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ANALYSIS AND DISCUSSION

American Situation

For the American situation (Table 1) we considered the following assumptions:
Assumption 1: Cost of Capital
The investor’s cost of capital (COC) will be:

Expected long term debt (Wd): 33%

Expected long term equity (We): 67%

Expected ROE (Return on Equity) (ke): 18%

Average interest rate on debt (kd): 9%

Tax bracket (t): 35%

d=ke *We + kd * (1-t) *Wd

d = (0.18 * 0.67) + (0.09 * 0.65 * 0.33)
d= 14 %

Assumption 2: Property taxes

We are considering that property taxes will be $10.10/acre, which is the tax paid for a good acre of
tillable land in Carroll County, West Central Indiana. The source of this information is the Carroll County
Assessor’s Office, and property taxes are not assumed to increase or decrease in the period under analysis,
because we cannot predict with any certainty this type of information.

Assumption 3: Production

The proposed production will be a rotation of corn and soybeans, using no-till technology, available
to the farmer.

Assumption 4: Yields

The based yields for corn and soybeans will come out of historical information for Carroll County, in
the North Central region of Indiana. The source of this information is the Indiana Agricultural Statistics
Service.

Since we are considering a top farmer, based yields will be the average of the last ten years plus one
standard deviation from the mean.

For corn the average of the last 10 years is 142.6 bushels per acre, with a standard deviation from the
mean of 17.48 bushels per acre. The corn-based yield will be 160.08 bushels/acre.

For soybeans the average of the last 10 years is 48.04 bushels per acre, with a standard deviation from
the mean of 4.29 bushels per acre. The soybeans-based yield will be 52.33 bushels per acre.

For the increase in yields over the years the calculation was made in the following way. From historical
information, based on the data provided by the Indiana Agricultural Statistics Service the bushels average
increase of a series of 20 years for corn is 2 bushels per year, and for soybeans is 0.7 bushels per year.

Assumption 5: Prices

Prices for corn and soybeans were calculated as the average of the last 26 years, from the Indiana
Agricultural Statistics Service information. Those averages are: $2.47/bushel for corn and $ 6.09/bushel
for soybeans.

We did not increase or decrease prices, because they have not had a tendency to increase or decrease
steadily over time in the market. Of course, there are variations over the years, but the average is the best
measure for prices. A sensitivity analysis was conducted in order to show the impact ofvariations in prices.
This same consideration will be applied to the Argentinean situation.
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Assumption 7: Increase in expenses

The biggest assumption for this analysis is the rate at which costs are increasing over the years. Some
costs are not increasing at the annual rate of inflation, for instance fuel and fertilizers, which fluctuate up
and down with international markets rather than with domestic inflation. We will consider arate ofincrease
of 1.5 % per year, which is a conservative figure. As this assumption is very important in the economical
performance of the business, a sensitivity analysis was conducted to analyze its impact.

Assumption 8: Government payments

They were considered for the first four years using the FS A yield and the corn base for a good acre of
land in Carroll County, provided by the FS A officer at Delphi.

The percentage utilized are 35% for the first year, 32 % for the second, 26% for the third, and 25% for
the forth. The formula applied for the calculation of these payments is from the 1999 Purdue Crop Guide.
Percentage * 0.85 * FSA yield * acres of corn base

Since we have no elements to know ifthis program of government payments will continue in the future,
and it looks like unrealistic today to think that it will be totally removed, after the first four years, it was
considered a government payment with a 20 percent rate.

So, how much can we pay for an acre of land in Carroll County, Indiana?

In order to get a price for an acre of land we will use the present value approach (Table 2). This is the
calculation of the sum of the present value of the annual net cash flows (PVANCF) generated in that acre of
land.

The calculation was made in the following way: for the first25 years the annual net cash flows (ANCF) are:
Cl + Government payments - (CE + Property taxes + Income taxes)
where Cl are cash incomes and CE are cash expenses.
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To have the PVANCF every ANCF is discounted using the discount rate, in this case 14%.

To calculate the PVANCF after the year 25 we used the “Warren Buffet methodology” of the residual
value. From the “Purdue Land Value Survey” of September 1999, the percentage increase in land price for
atop quality acre of land in the West Central district of Indiana is 0.20% per year for the last 22 years. Since
this trend value change depending on how many years are considered in the period under analysis, a
sensitivity analysis will be conducted.

Once we estimated the annual growth rate, we assumed that from year 26 on, the ANCF will grow at
that percentage to perpetuity, generating a residual value, which was added to the sum of the first 25
PVANCF.

The estimated price for an acre of land in Indiana is: $ 968.35/ acre

Argentinean situation

For th*Argentinean situation (Table 3) we will use the International Metric System of units (hectares
(ha), tons, etc.), and dollars as currency (by law, since April 1991,1 peso = 1dollar), and will translate the
final result to make it comparable with the one of the American situation. We considered the following
assumptions:

Assumption 1 Cost of Capital

The assumption is that this analysis is made for an American investor, so the investor’s cost of capital
(COC) will be the same: 14%

Assumption 2: Property taxes

There are three property taxes for agood hectare oftillable land in Pergamino “County”,Buenos Aires
province. “Inmobiliario”: 15.43 $/ha per year; “tasa por conservacién y mejora de la red vial municipal”:
4.71 $/ha per year; “contribucién municipal especial para obras hidraulicas”: 0.27 $/ha per year; giving
a total of 20.41 $/ha per year.

Property taxes are not assumed to increase or decrease in the period under analysis, because we cannot
predict with any certainty this type of information.

Assumption 3: Production

As well as in the American case, the proposed production will be arotation of corn and soybeans, using
no-till technology, available to the farmer.

Assumption 4: Yields

The based yields for corn and soybeans will come out of historical information for the North Region
ofBuenos Aires province. The source ofthis information is AACREA (Argentine Association ofRegional
Consortiums for Agricultural Experimentation), similar to Farm Business Farm Management Association
in lllinoisl).

For atop farmer based yields will be: 9,000 Kg/ha for corn and 3,500 Kg/ha for soybeans (average of
the last IOyears).

For the increase in yields over the years the calculation was made in the following way. From historical
information, based on the data provided also by AACREA the kilograms average increase of a series of
20 years for corn is 200 Kg/year, and for soybeans is 60 Kg/year.

Assumption 5: Prices

Prices for corn and beans were calculated as the average of the last 18 years, from the Argentine
Secretariat of Agriculture information. Those averages are $ 129.6/ MT for corn and $ 257.7/MT for

0 The authors could not use the official data published by the SAGPyA.
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soybeans. These prices are based on delivery in Buenos Aires port. The percentage of discount due to
commercialization expenses and transport from the farm are (average ofthe last 10 years): 30.85% for corn
and 19.78% for soybeans; so the farm prices are $ 89.62/ MT for corn and $ 206.73 / MT for soybeans.

Aswell as in the American situation, we did notincrease or decrease prices, because there are variations
over the years, but the average is the best measure for prices. A sensitivity analysis was conducted in order
to show the impact of variations in prices.

Assumption 6: Expenses

Variable costs: values of variable costs come from “Margenes Agropecuarios”, a specialized
magazine in agricultural management, March 1999 and from AACREA. Figures are in $/hectare:

Fixed costs: values of fixed costs come from the same sources of the variable costs. Figures are in $/
hectare, and are considered the same for both crops:

Vehicle 9.90
Labor (maintenance) 14.00
Administration/Tech service 24.00
Accounting service 6.00
Office exp. 9.60
Personal tax 1.00
Misc. 7.45
Total 71.95

Assumption 7: Increase in expenses

The biggest assumption for this analysis is the rate at which costs are increasing over the years. In
Argentina the annual inflation rate is almost zero. Some costs are decreasing, for instance chemicals, that
decrease 40% in the last 4 years, while labor increases by 30% in the same period. Fuel cost also increases,
due to an increase in its tax rate. We will consider the same as in the American case, arate of increase of
1.5% per year, which is a conservative figure. As this assumption is very important in the economical
performance of the business, a sensitivity analysis will be conducted to analyze its impact.

Assumption 8: Government payments
They are no government payments in Argentina.

So, how much can we pay for a hectare of land in the North of Buenos Aires province, Argentina?

In order to get a price for a hectare of land we will use the present value approach (Table 4). This is
the calculation of the sum of the present value of the annual net cash flows (PVANCF) generated in that
hectare of land.
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The calculation was made in the following way: for the first 25 years the annual net cash flows (ANCF)
are:

Cl - (CE + Property taxes + Income taxes)
where Cl are cash incomes and CE are cash expenses.

To have the PVANCF every ANCF is discounted using the discount rate, in this case 14%.

To calculate the PVANCF after the year 25 we used the “Warren Buffet methodology” of the residual
value. From “Margenes Agropecuarios” (3/99), the percentage increase in land price for a top quality
hectare of land in the North Region of Buenos Aires province is 4.45 % per year for the last 22 years. Since
this trend value change depending on how many years are considered in the period under analysis, a
sensitivity analysis will be conducted.

Once we estimated the annual growth rate, we assumed that from year 26 on, the ANCF will grow at
that percentage to perpetuity, generating a residual value, which was added to the sum of the first 25
PVANCEF.

The estimated price for a hectare of land in Buenos Aires is: $ 2,407.51 / ha
This value is equivalent to $ 974.70 / acre

Sensitivity analysis

A sensitivity analysis was conducted for some assumptions to show what would happen to the land price
in the case of differences between reality and the model. We conducted this sensitivity analysis for the
following assumptions: yield ofcom, yield ofsoybean, price ofcorn, price ofsoybean, rate ofincrease
ofcorn and soybeans, rate ofincrease in expenses, and percentage increase in landprice (growth rate).

W ith respect toyield ofcorn, yield ofsoybean, price ofcorn, price ofsoybean and rate ofincrease of
corn and soybeans, we varied them by increments of 10% to a maximum increase or decrease 0f40%. As
a result, we got the different projected land prices that might occur if these variations do occur.

We conducted this sensitivity analysis for the American and Argentinean cases (Tables 5 and 6). In
both, if the prices were to change even as little as 10% either way, the land price is affected a great deal.
On Graph 1we can see that the increase/decrease on the prices of corn and soybeans causes the greatest
variation on the projected land price (A for USA and B for Argentina). This shows that the land price is
extremely sensitive to the price ofthe commodities.

Variations inyields orrate ofincrease ofyields do notaffectthe land price very much ineither direction.
The model is less sensible to these changes.

With respect to the rate of increase of expenses, we varied them from 1to 4 % in both cases and the
effect was very limited. The same happened in the case of increase in growth rate of land prices, that was
between -3 % and 6 % in the American case and from 2.5 % to 7 % in the Argentine case.

CONCLUSIONS

Prices for land based on the methodology applied are not significantly different; $968.35 /acre in the
American case and $974.70 /acre in the Argentine one.

This means that both top farmer operations will generate approximately the same Net Present Value.

The only difference among models is that we are considering Government Payments in the American
case, and they do not exist in Argentina.

If we relax the assumption that Government Payments will continue after the forth year with arate of
20%, the result for the American operation would be $930.85 /acre, adifference of only 4.5% with respect
to the value for the Argentine operation.

Another conclusion is that land market prices are close to 3 times the Net Present Value for a top farmer
operation in the US (around $ 3,000 /acre), and only close to 2 times in Argentina (around $4,500 - $ 5,000
/ha).

The sensitivity analysis shows that both models are sensible to variation in prices of corn and soybeans,
and very little sensitive to variation in rate of increase in yields, expenses or growth rate.
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