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(ABSTRACT) 

In the past five years, most agricultural producers in the United States have suffered from de

pressed conditions in the commodity markets. The supplies of basic food commodities have 

burgeoned, demand has fallen, and price levels have declined, despite$S5 billion in U.S. Depart

ment of Agriculture (USDA) commodity support program expenditures since 1983 (FAPRI, 1988). 

Since the early 1980' S, farm income and asset balances have declined and debt has risen, increasing 

the fmancial stress for many producers. The financial strain could be more acute for those operators 

with a significant proportion of marginal land in production. Conversely, the USDA Forest Service 

recently projected that during the next 30-to-40 years softwood forest product demand will increase, 

available supplies will decrease, and real price levels will increase (USDA Forest Service, 1987). 

These conditions create the option of converting marginal agricultural lands to forestry investments. 

A technique was developed to compare possible fmancial returns between prevalent cropping sys

tems and forestry investments on marginal soil series throughout Virginia. Crops and tree species 

used in the study include the following: com (Mays L.), soybeans (Glycine max), soft red winter 

wheat (Triticum L.), orchard grass (Festuca L.), clover (Trifolium L.), fescue (Festuca L.) pasture, 

and loblolly pine (Pinus taeda L.), and eastern white pine (Pinus strobus). With state-of-the-art 

management regimen for agricultural production, annual profit or loss estimates were computed for 

a variety of soil productivity classes and market price levels. Intensive management was also pre

scribed for the forestry investment analysis. Using current inputs and projected market price levels, 

a cash flow analysis program computed equal annual equivalent (EAE's) values for the investment 

analyses to derive results comparable to those for agriculture. Under the "base" assumptions and 



current and foreseen markets, forestry investment was detennined to be competitive with agricul

tural production on the marginal soil series. However, government subsidies, benefiting both forest 

product and agricultural production, complicate the results. Further, the dependency of both 

markets on macroeconomic and other exogenous variables precludes any guarantee of investment 

performance over the 35-to-45 year investment horizon for either alternative. The study does pro

vide a foundation for fmancial comparison, to which a landowner might add individual, subjective 

evaluations of land use (and financial criteria and assumptions) to reach a decision about the utili

zation of marginal agricultural lands. 
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INTRODUCTION 

During the past five years, the fmancial returns for most U.S. agricultural producers have de

clined significantly. Despite the well-intentioned intervention of the U.S. Department of Agricul

ture (USDA) and the U.S. Treasury, agricultural commodity supplies have risen. At the same time, 

several factors have created a lower total demand, thereby depressing price levels. 

Although demand has recently improved and prices have recovered somewhat, the outlook is 

far from optimistic (Smart et al., 1988). Myriad global and domestic economic variables exogenous 

to agriculture will play major roles in determining the future viability of agricultural production in 

the United States (Rausser, 1986). Further, the political uncertainty surrounding future government 

intervention into the commodity markets adds to the confusion. Should the government effectively 

end its direct manipulation of the markets engineered by recent farm bills, the markets would be 

subject to substantial adjustments. Of prime concern for producers is what proportion of the 35 

million acres of cropland currently idled by the support programs would be returned to production. 

These concerns are all the more critical for those producers or landowners with a substantial 

proportion of marginal land. ....Marginal" land can have several definitions. In a physical or bi

ological context, a marginal soil series would be one suffering from intolerable soil loss from current 
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land use. In other words, the current management would deplete the soil's inherent productivity 

potential over time. For this analysis, the use of the tenn I1marginal" will be restricted to its fmandal 

context. The fmancial defmition relates to the situation where revenues barely cover (or do not 

cover) the total costs of production. The current problems within the agriculture industry create a 

favorable environment for converting some agricultural land to forestry investment, particularly the 

more marginal soils. 

Recently, several authors have considered different aspects of conversion. Gunter and Werblow 

(1985) compared fmancial returns from cropping alternatives and loblolly pine management for the 

prominent soil series in Georgia. McKee (1986) did the same for Alabama, although he duplicated 

the work of Gunter and Werblow. The USDA Forest Service (1987) estimated that 22 million acres 

of crop and pasture land in the South would yield higher returns to forestry investment than the 

current agricultural use. 

Virginia currently has more than 7.5 million acres of crop, pasture, and hayland in production 

(see Figure 1). Of that total, approximately 2.745 million acres have been classified as marginal, 

albeit in the biological context (USDA Soil Conservation Service, 1982). Just over 1 million acres 

of the marginal land are cropland; the balance is pastureland. 
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19% 
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Cropland 
13% 

Total Acreage: 26,121,000 acres 
Source: SCS, 1982. 

Pasture & Hayland 
16% 

Figure I. Land Use Categories in Virginia. 
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Thus, the potential for forestty investment on marginal agricultural land is evident. Some 

complications to conversion exist, however. Since land and timber are appreciating assets, invest

ments in forestty are ideally long-term. Due to differences in the timing of cash flows, marketing 

techniques, and educational (informational) deficiencies, many landowners view forestty ·invest

ments with skepticism. Most of landowners will remain doubtful until convinced that the fmancial 

returns and other benefits from a forestty investment will be competitive with comparable alterna

tives. 

Moreover, a landowner's skepticism is warranted because the capital investment is substantial, 

the rotation (investment period) is relatively long compared to other fmancial instruments, and the 

investment is subject to a certain degree of risk from both biological and economic (market) forces. 

Similarly I a degree of fmancial illiquidity results from committing a real asset to an investment pe

riod of 25 years or more. The inflexibility of many producers and the lack of discretionazy funds 

for many landowners will preclude alternatives to current land use for much of the marginal land. 

TIlls study attempts to address the information deficiencies confronting those owners of mar

ginal agricultural land in Virginia who wish to consider a land use change. The project investigates 

the prevalent cropping and forestty management techniques used in the state. Costs of production 

are examined, and expected market revenues are discussed for both alternatives. The results are 

reviewed in the context of a global economy, into which both marketplaces are increasingly im

mersed. The mechanics of the government programs that affect both agricultural production and 

potential forestty investment are also detailed. The results form a basis for fmandal comparison 

of agricultural and forest product production on marginal soils in Virginia, given certain conditions. 

It should be stressed that the study did not adopt a preference toward one alternative or the other. 

Rather, the current and impending situations were described, and an effort was made to discern the 

strengths and weaknesses of both industries. The following discussion outlines the chapters of the 

thesis. 
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The Literature Review chapter covers pertinent forestry and agriculture literature. \Vithin agri

culture, papers on the effects of macroeconomic and other exogenous variables are scrutinized. 

Papers on current and past policy issues receive attention in proportion to their influence on the 

marketplace and the producer's well-being. Literature covering present market stresses is also re

viewed, along with considerations toward the future of agricultural production. 

The forestry literature review is limited to papers that discuss issues involved with future 

supply-and-demand aspects of forest products. Articles examining the dynamic forces within the 

markets are emphasized, particularly those concerning future price levels. Detailed are several 

models that examine the global and domestic factors that will shape the marketplaces. A number 

of projections are evaluated, as well as their implications for forestry investment. 

The Procedures and l\lethods chapter describes the project's mechanics. Virginia was divided 

into six homogeneous regions of agricultural and forestry production. Resource professionals from 

the two disciplines assisted in the development of crop and forestry investment analysis budgets for 

each region. Productivity estimates for both alternatives were constructed, and a range of market 

prices was assigned to these potential yields. The agricultural analysis used a simple fmancial 

spreadsheet; the forestry results were calculated with a discounted cash flow analysis and converted 

to equal annual equivalents (EAE's). 

The Results and Discussion chapters present the fmancial returns calculated for selected agri

culture and forestry investments on marginal and supra-marginal soil series, which were selected 

by the resource professionals. In addition to the annual profit or loss estimates (EAE's for forestry), 

the report examines the factors that influence the fmancial results. Limited sensitivity analyses are 

conducted to display the effects of changes in key variables and assumptions. In addition, the fi

nancial considerations of the associated government programs are explored and their effects are 

demonstrated. 
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1bis study establishes a base from which a landowner or producer may construct a comparison 

of production alternatives. Given an understanding of the assumptions, the landowner or his/her 

professional advisor can modify the fmandal results developed here to adapt to a specific situation. 

From there, the analyst can add subjective evaluations and form customized criteria for land use 

decisions. 
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LITERATURE REVIEW 

AgricuitllJl'e 

A tremendous amount of publicity in recent years has surrounded the perceived plight of 

American agriculture. Agricultural economists and others have been analyzing the changing struc

ture of food and fiber production. As agriculture evolved during the 1970's and 1980's, macroeco

nomic linkages, international trade, and the policies of government intervention received increasing 

attention. The following literature review of agriculture focuses on these important aspects, as well 

as on current forces and future trends within the industry. The review is an attempt to develop a 

consensus of the present and future course of U.S. agriculture and how this course will affect pro

ducers and the economic potential of marginal land. 

Macroeconomics 

Until the 1970's, U.S. agriculture was basically a protected, domestic industry under little pres

sure from global forces. Consequently, economic analyses paid scant attention to macroeconomic 
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factors within the industry (Rausser, 1986). However, several forces have since pushed macroeco

nomics to the forefront of agricultural issues. Federal budget surpluses/deficits, Federal Reserve 

monetary policy, and high levels of real interest rates are but three of the more important macroe

conomic factors influencing farmers and their markets. In addition, flexible exchange rates, a well 

integrated international capital market, and burgeoning international trade have created an undeni

able interdependence between global economic conditions and agriculture (Rausser, 1986). 

Schuh and Cleveland (1986) investigated the economic forces behind the surge in international 

trade. They outlined the impacts of real interest rates, the integrity of the international capital 

markets, and flexible currency exchange rates. Because U.S. domestic demand is stable and to some 

degree static, they prophesied that further demand for producers' commodities will mostly depend 

on international demand. Thus, Schuh and Cleveland stipulated that the growing volume of 

international trade will assume an even greater importance in the future of U.S. agriculture. 

Saylor (1986) also stressed the importance of the interactions between domestic and foreign 

agricultural sectors, with special attention given to policy issues. Saylor contended that past USDA 

policies have basically ignored the consequences of international trade in agricultural products, to 

the detriment of producers. He proposed drastic revisions within the General Agreement on Tariffs 

and Trade (GATT), and he concluded by imploring that any future U.S. agriculture policy direc

tives be developed in a global context. 

Schuh (1985) discussed the major issues that exemplified the current ignorance or misapplica

tion of macroeconomic principles. Among the issues Schuh identified were the perceptions of the 

international capital markets, production within other countries, and international trade. Schuh 

maintained that both government officials and producers are generally naive concerning the intri

cacies and ramifications of international trade. Additionally, producers and officials are thought to 

heavily discount the reactions of other agricultural producers to global developments. In terms 
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similar to Saylor's, the paper argued for sweeping modifications within GAIT and more concen

tration on the concept of global resource allocative efficiency. 

Gordon Rausser (1986) developed an econometric model to investigate the influences of 

macroeconomic variables on U.S. agricultural production, prices, and trade. The study detailed 

the events of the 1970~s and 1980~s that have shaped agriculture's status. Rausser differentiated his 

model from others developed in the 1970's by incorporating direct feedback with the U.S. macroe

conomy. He contended that previous models treated agriculture as a satellite of the U.S. economy, 

with some linkages but little feedback or subsequent adjustments. Rausser claimed, based on 

simulation and validation, that his model proves that macroeconomic variables and their fluctu

ations dramatically affect U.S. agriculture. Indeed, although some problems are elicited, the model 

confmned within acceptable levels of error the interaction among U.S. agriculture and budget 

deficits/surpluses, inflation rates, real interest rates, currency exchange rates, and other macroeco

nomic variables. Although Rausser acknowledged that more work was needed, the model dem

onstrated that policy makers and producers must be aware of the macroeconomy's influence on 

U.S. agriculture. In conclusion, Rausser insisted that, to a certain degree, the fmancial future of 

many producers is beyond their control. 

Public Policy: Past and Present 

Although the federal government has spent billions of dollars on fann programs in recent years, 

the fmancial condition of many agricultural producers has gone unchanged (Johnson, 1985). Not 

surprisingly, both past and present agricultural policy directives have been scrutinized in detail. 

Farm programs in 1977, 1981, and 1985 have been criticized by many analysts for providing 

contradictory incentives to commodity producers. For example, some of the voluntary supply 

control programs have instead set world grain prices and have contrived supply increases, further 
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depressing real world market prices and returns to producers. Much of the technical literature 

concentrates on the disparity between the original objectives of farm programs and their results. 

Johnson and Batie (1986) investigated the spiralling "cost-price squeeze'" involving producers. 

They examined the misconceptions of the farm support programs and their contribution to the 

current levels of commodity surpluses, and they suggested future policy directives and alternatives 

open to producers. In predicting that present market stresses will induce significant adjustments 

within the supply functions of domestic and international agribusiness, Johnson and Batie projected 

a scenario in which high-cost, low-margin producers would be driven from business unless more 

government intervention were to occur. Many Virginia producers, particularly those with a signif

icant proportion of marginal land, could be included in their high-cost, low-margin category. 

Plath (1986) detailed the slippage effect associated with voluntary supply management, as exists 

through the 1985 Food Security Act. His analysis identified major deficiencies of current govern

ment intervention, such as the voluntary supply control programs. His suggestions for improve

ment, however, center on mandatory supply control rather than free market adjustments. Although 

many analysts argue for the government's ceasing active intervention in commodity markets, cur

rent political structure makes mandatory supply control a plausible alternative. 

Batie et al. (1986) focused on the impacts of government programs on the agricultural resource 

base. The authors maintained that, in general, farm programs have been designed to stabilize farm 

incomes, whatever their stated objectives (e.g., soil conservation). Batie et aI. concluded that past 

and present abuses will force public policy changes to reflect the need to protect and enhance the 

resource base. Further, they suggested using cross-compliance between programs to help control 

resource abuse. 

In critically reviewing U.S. farm programs from the early 1930's through the 1985 Food Security 

Act, Johnson (1985) lambasted the misunderstanding of commodity supply and demand, which he 
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said, combined with the inflexiblity of fann legislation, has led to dismal results. Specillcally, 

10hnson documented how programs such as the Agricultural Act of 1948 produced results similar 

to those of the last three farm bills. Many farmers will not receive the intended fmancial support, 

he emphasized, because the benefits generated by the program usually are transferred to the owners 

of the resource inputs in the long run. 

The most commonly stated justification for government intervention into agricultural com

modity markets is the incomplete transfer of risk away from their production and consumption, and 

the ensuing market instability (Just and Rausser, 1985). Their work segmented the perceived risk 

into two distinct parts: policy uncertainty and treasury uncertainty. Policy uncertainty refers to 

problems with forecasting how future government policy directives will affect commodity markets. 

Treasury uncertainty stems from future adjustments in policy due to unacceptable costs associated 

with current programs. Recent programs are portrayed as piecemeal responses to perceived crises 

which become quickly obsolete because of their inflexible structures. In addition, Just and Rausser 

contented that the commodity programs have contributed as much or more instability to the mar

kets as they have ameliorated. 

Gardner (1985) modeled the policy options for commodity grains, showing how own-price 

elasticities affect results. Gardner identified the most attractive option as eliminating the U.S. 

Treasury's active participation in the grain markets. He emphasized, however, that improved crop 

price and market reports and other technical support are vital to producers attempting to adjust to 

market changes. 

It is always easier and generally safer to evaluate programs and initiatives after they have oper

ated for an extended period. However, researchers have become increasingly critical of both past 

and present government programs to aid farm producers. Schuh (1985), for example, stated that 

current programs attempt to solve international problems with domestic solutions, necessarily 

leading to sub-optimal results. Although the current political structure of the United States will 

LITERATURE REVIEW 11 



substantially affect future legislation, support builds to sever the federal government from some of 

its traditional roles in agriculture. The review will now focus on the current situations in agriculture 

and the potential for the future. 

Agriculture's Status 

Schwinden (1986) confmned the importance of export sales to commodity producers in the 

United States and Canada. Further, he detailed the tremendous concentration of production ca

pabilities in agriculture, and its effects on the future marketplace. His analysis and documentation 

supports the conclusions of Rausser, Schuh, and others about the effects of macroeconomics and 

international trade. 

The inability of the agricultural commodity markets to reach market-clearing equilibrium con

current with stabilized farm income levels has prompted numerous publications. Orden (1986) in

vestigated both the grovV'th and structure of the European Community's (EC) agricultural industry I 

which is similar to that of the United States. He found that farmers within the EC utilize many 

of the same economies to scale in agricultural production as producers in the United States. Ac

cordingly I these producers enjoy comparable production costs, although the relative advantage be

tween producers in international trade is now directly related to currency exchange rates. According 

to Orden, trade barriers and export subsidies provided by the EC improve their producers' market 

positions. However, these producers face many of the same challenges to profitability and will 

compete strongly for market opportunities. 

Marshall (1986) explored the expanding supply capabilities in the basic commodities as well as 

current and impending market weaknesses. He noted that, although many producers have left the 

market, others have increased their output, leaving the resulting supply capabilities unchanged or 

increased. He predicted drastic change within the industry, which will better balance supply and 
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demand. Further, Marshall reasoned that the structure of Virginia's agriculture will put many 

commodity producers at a disadvantage. Because of smaller economies to scale, more variable 

weather conditions, less political leverage, and other factors, Marshall maintained that Virginia 

farmers will face more fmancial stress relative to those in other states. 

Goldschmidt et al. (1986) studied the changing fmancial situation of farm producers from 1950 

to 1982. Defming key fmancial ratios and performance standards for agriculture, they documented 

the levels for these fmancial figures over the period. Further, the authors described the effects of 

inflation, real interest rates, and other key economic factors on producers' well-being. As economic 

variables change, producers must change fmancial strategies to accommodate, or suffer the conse

quences. 

Both Schnittker (1987) and Purcell (1987) addressed key issues and forces affecting agriculture. 

In examining the general prospects for producers, new export opportunities, and public policy al

ternatives, Schnittker presented several scenarios in which many existing producers would suffer fi

nancial duress. One of the most disturbing scenarios involved continued price supports over the 

next several years (with enlarged market distortions), followed by haphazard U.S. Treasury disin

volvement due to budget constraints. 

Purcell reached many of the same conclusions, although he concentrated on the consequences 

for Virginia. He predicted significantly lower commodity prices, whether they occur from a re

duction in support prices and loan rates or from a shift toward a free market system. The 

prophesied results were stress on both farm families and rural communities; a reduction in the 

number of producers; and a shift toward new, alternative products. Purcell concluded that adjust

ments will continue until a viable equilibrium between commodity supply and demand exists. 

Although commodity prices and farm incomes have improved recently, most research indicates 

that further adjustments between demand and supply will occur, forcing changes on U.S. farm 
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producers. Most analysts predict that before the long-tenn prospects for agriculture improve, many 

producers will undergo increased financial duress, both in the United States and in Virginia (Schertz, 

1986). 

Future Considerations 

Predicting the future profitability of agricultural production is nearly impossible. The profit

ability of commercial production will depend on supply and demand functions, world market 

prices, and other associated factors. The literature reviewed here examines the effects of past fluc

tuations in macroeconomic variables, currency exchange rates, and other factors of supply and de

mand. Although difficult to quantify, future constraints on production factor inputs will 

dramatically affect supply and the resulting market prices for commodities. Listed below are several 

papers that assess the impacts of cropland and irrigation constraints, agricultural research, and 

general technological advancement on domestic supply capabilities. 

Much attention has focused on the apparently rapid disappearance of prime cropland due to 

urban expansion and whether this expansion will cause a chronic shortage of cropland. Both Raup 

(1980) and Crosson (1986) considered the cropland supply issue. 

Raup summarized trends in land use changes, characterized the current development of the land 

base, and examined the forces competing with agriculture for cropland. The real constraint on ag

ricultural land use was seen from its conflicts within the spreading agri-urban pattern of develop

ment and not from the gross acreage lost. Raup decided that the structure of present development 

along interstate corridors will not force a drastic contraction of suitable cropland in the foreseeable 

future. 

LITERATURE REVIEW 14 



Crosson reached a similar conclusion, but through slightly different reasoning. He argued that 

if cropland availability becomes a limitation, technological improvements will favor land conserva

tion and will compensate appropriately. Therefore, Crosson did not envision a cropland shortage 

within the next 30 to 50 years. However, both authors conceded that further deterioration in land 

quality due to erosion may affect the validity of these conclusions. 

Kneese (1986) and Frederick (1980) discussed the importance of irrigation to domestic pro

duction, especially in the West. Kneese's analysis of the Water Resource CounciY s 1982 High 

Plains Study generates concern. Although no immediate water shortage is forecast, the current ir

rigation drawdown is expected to create one by the year 2000 or soon thereafter. Even if a crisis 

were averted, the aquifer levels may decline enough to make irrigation uneconomical. Much of the 

current 15 million acres of irrigated cropland in the High Plains region would then revert to dryland 

farming. 

Frederick focused on the implications of a water shortage for producers throughout the United 

States. Over time, the water supply irrigating 36 million acres of cropland in the 17 western states 

will become more attractive to other industries and municipalities. Frederick predicted that these 

and other demands will outcompete agriculture for the available water supply, forcing reductions 

in irrigation. In addition, the author expressed concern over the increasing salinity levels in irrigated 

soils, which are currently reducing productivity in some regions of California. Since irrigated 

cropland in the West produces two to three times the crops that dryland techniques produce, the 

importance of this potential supply disturbance is evident. 

A detailed summary of agricultural research and its contribution to productivity advances was 

provided by Duvick (1986). Repudiating claims that agricultural research funding is declining, he 

insisted that even as federal expenditures are tapering off, state and industry funding is growing 

substantially. The study detailed the tremendous opportunities for productivity enhancement that 

exist through the synergistic potential of biotechnology and plant breeding. 
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The narrow genetic base of most of the important commercial crops concerned Harlan (1980). 

The 1970 leaf blight, which reduced com yields by 15 to 20 percent in the United States, justifies 

his position. Although seed companies and agencies are working to diminish the risks, Harlan 

contended that the real possibility of large, exogenous supply shocks in the crop markets certainly 

exists. 

The U.S. Congress's Office of Technology Assessment (OTA)(1982) included many of the 

above issues in its analysis of the outlook for productivity and subsequent supply capabilities within 

agriculture. OT A considered the important factors that will impact the supply of agricultural 

commodities as well as the trends expected for these key factors. Irrigation, range and cropland 

degradation, range and cropland supply and demand, and other critical issues are examined. The 

report proposed possible solutions to many of the problems, most of which involved public and 

private cooperation. The analysis extrapolated current conditions Wlder a spectrum of future 

events and commented on the results. Although OT A developed no models in its analysis, the 

study is valuable for Wlderstanding the trends Wlderlying agriculture. 

Forestry 

Numerous publications are germane to a discussion of forestry investment analysis. Several also 

compare agriculture and forestry within some context. However. this review will be limited to lit

erature directly related to budgetary inputs, prices, and factors that will affect the interpretation of 

the fmancial results. Projections of future forest product supply, demand, and price levels are also 

emphasized. 

GWlter and Werblow (1985) compared the after-tax returns of com, soybeans, and loblolly pine 

on the Georgia's major soil associations. The authors used 1984 production costs and market prices 
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for agriculture, which have since changed. The forestry management regimens are greatly simplified 

and analyzed using one discount rate--9 percent. Further, the study did not investigate any inter

actions with government programs that may occur with tree planting. However, the report fonns 

a partial basis from which this project is expanded. 

McKee (1986) basically duplicated Gunter and Werblow's work, but adapted the results to 

Alabama. The results are too generalized to apply to marginal lands in Virginia, and did not con

tribute significantly to this project. 

Danielson (1987) concentrated on policy issues associated with efforts to encourage owners of 

marginal agricultural land to convert to forest production. He identified two major problem areas: 

first, the uncertainties of timber production create skepticism of actual returns; and second, the 

multiple objectives of many landowners weigh heavily on any land use decision. Danielson sug

gested several alternatives to address those issues and concluded by emphasizing that these public 

policy initiatives that ignore the problems will probably not obtain their expressed objectives. 

Waggener (1983) examined the dynamic margin among urban, agricultural, and forestal land 

uses, with particular emphasis on how the underlying economic factors drive land use patterns. 

Also discussed was how these patterns will create a tremendous impact on future raw material 

supply for forest products and the resulting price levels. 

The ramifications of future timberland area concerned Alig (1986), who investigated the forces 

for change within southern timberland areas. He then developed an econometric model to predict 

future changes within the South's timberland base. Of the variables examined, population levels 

and personal income levels were the only two to be found statistically significant within the model. 

Alig contended that, as the population grows and becomes more affluent, pressure grows to convert 

timberland to other uses. Should agricultural land be converted to urban uses, more timberland 

may be cleared to compensate for this change. 
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Since most demographic and socioeconomic studies indicate that U.S. populations and personal 

income levels will probably increase (Wharton Econometrics, 1986), Alig predicted that the South's 

timberland base will contract in the future. The increasing patterns of decentralization and popu

lation movement to the South were also predicted to negatively affect the timberland area. How

ever, Alig admitted that large data limitations did exist in the study. The author was unable to 

compute precise estimates of the economic "rents" generated by forestry and agriculture, and 

therefore, the regression equations used to generate relative values for the different land uses may 

have omitted important variables impacting land use patterns. Furthermore, the causal relation

ships that Alig implied among population, income, and timberland area changes mayor may not 

exist. More specifically, the existence of a relationship among population, income, and timberland 

area does not ensure that a change in either population or income will necessitate a corresponding 

change in timberland area, as the paper suggests. 

Adams and Haynes (1980) developed the Timber Assessment Market Model (T AMM) in re

sponse to perceived deficiencies of previous forest product market models. The authors reviewed 

prior gap, non-spatial, and quasi-spatial econometric market models and found the following jus

tification for a spatial equilibrium model: (1) other models ignored the spatial juxtaposition of 

forest product markets, (2) secondary (processing) markets are treated as black boxes, and (3) pri

vate stumpage supply is treated as a noneconomic function. The T AMM model represents the 

combination of earlier work by Adams, Haynes, and others. 

The model designates multiple forest product demand and supply regions and specifies separate 

demand and supply functions for all regions. T AMM addresses the critiques of earlier models 

which either ignore spatial relationships of marketplaces or treat secondary markets as 'black 

boxes." Further, it allows economic factors to influence long-term stumpage supply functions. 

T AMM solves for annual supply and demand of certain forest products and the resulting market 

equilibrium prices in both the stumpage and primary product markets. The program uses the 
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Timber Resource Allocation System program (TRAS) to regulate and project inventory levels fol

lowing resolution of supply and demand functions each year. 

Adams and Haynes used 1950 through 1976 as the base period for data entries of demand, 

production and prices, although the base period may have varied for different components. 1m· 

portant socioeconomic variables were set exogenously, as were some forest product supply and 

demand levels. Unlike some previous models, T AMM attempts to model interactions among 

supply, demand, and price levels as they change through time. In addition, short-term functions 

provide linkage between long-term functions and allow changes within the variables. This linkage 

facilitates changes in some variables; for example, management intensity, which was treated as 

constant in previous models, is allowed to change throughout time. 

More recently, the USDA Forest Service published The South's Fourth Forest: Alternatives for 

the Future (1987), intended to project current trends within the southern forest products industry 

and to analyze the social, economic, and the environmental impacts of these trends. The Forest 

Service used a modified T AMM as the forest products market model. However, the Timber Re

source Inventory Model (TRIM) was used instead of TRAS. Additionally, the Southern Area 

Model (SAM) was used to project changes within the timberland base, given socioeconomic and 

demographic inputs. The three programs were made to interact with one another, as feedback was 

exchanged as the models were solved. l11us, an interdependency of the associated markets and their 

resources was established. 

The data base period for demand and supply function modeling was from 1952 through 1985. 

Socioeconomic and demographic trends were obtained from both the Wharton Econometric 

Long-term Forecast and the U.S. Department of Commerce. The study inputted current inventory, 

demand, and supply conditions. T AMM took the current situation, added the exogenous 

socioeconomic and demographic variables, and generated projections of future forest product de

mand and supply functions, while interacting with TRIM and SAM. 
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Primarily because of the projected increasing domestic population, personal income levels, and 

economic activity (GNP), the Forest Service study predicted an increasing demand for forest pro

ducts. This demand, coupled with a restricted supply of raw materials (and other factors), created 

projections of significantly higher real price levels of raw materials. The continuation of real ap

preciation for stumpage prices would substantially benefit forestry investments. However, the 

conclusions of the study were contingent upon the underlying socioeconomic, demographic, and 

market variables. 

Adams and Haynes" results (1985) caution against accepting the conclusions of The South's 

Fourth Forest without stringent qualifications. Using T AMM, Adams and Haynes attempted to 

discern the ramifications of policy options and perceived levels of key factors on forest product 

supply, demand, and price levels. More specifically, they addressed the risks involved with long

term projections of returns to forestry investment, and they modeled the effects of manipulation 

of key factors. Slight changes from current base projections for most variables result in major shifts 

in future supply and demand levels for forest products. 
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PROCEDURES AND METHODS 

The following discussion covers the methods used to generate the results for the present study. 

Included are key assumptions and variables used in both the agriculture and forestry analyses. 

Development of the financial decision criteria is also detailed. 

The state of Virginia was broken into six regions according to homogeneous forestal and agri

cultural characteristics: northern and southern coastal plains, northern and southern piedmont, and 

northern and southern mountains (Appendix AI). Appropriate grain, hay, and/or forage crops 

were compared with currently managed pine species for each area (see Table 1). For example, in 

the northern coastal plain, fmancial returns from full-season com, soybeans, winter wheat, winter 

wheat/soybean double-crop, and loblolly pine (Pinus taeda) were computed to create the basis for 

the comparison. In the two mountain regions, appropriate crops, hay, and pasture were compared 

against both loblolly pine and eastern white pine (Pinus strobus). 

Agents from the USDA Soil Conservation Service (SCS) provided a listing of several soil series 

considered Nmarginal# from each region. These soil series or associations were chosen by the agents 

to represent prevalent soils currently used for the indicated agricultural production. It was felt that 

a comparison based on actual marginal soil associations and current land uses should lead to more 
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Table I. Agricultural Row Crops, Pasture, and Hay Regimens v. Comparable Tree Species by Region 

Region Agriculture Forestry 

Southern Coastal Plain 

Corn Loblolly Pine 
Soybeans 

Winter Wheat 
Wheat/Soybeans Double Crop 

Northern Coastal Plain 

Corn Loblolly Pine 
Soybeans 

Winter Wheat 
Wheat/Soybeans Double Crop 

Southern Piedmont 

Corn Loblolly Pine 
Soybeans 

Winter Wheat 
Wheat/Soybeans Double Crop 

Orchardgrass/Clover Hay 
Improved Fescue Pasture 

Northern Piedmont 

Corn Lobolly Pine 
Soybeans White Pine 

Winter Wheat 
Orchardgrass/Clover Hay 
Improved Fescue Pasture 

Southern Mountains 

Orchardgrass/Clover Hay Loblolly Pine 
Alfalfa Hay White Pine 

Improved Fescue Pasture 
Native Pasture 

Northern Mountains 

Corn Loblolly Pine 
Orchardgrass/Clover Hay White Pine 
Improved Fescue Pasture 

Native Pasture 

PROCEDURES AND METHODS 22 



tangible results than one based on abstract yield potentials. Comparisons with actual soil series 

were deemed especially important in the application of these results within the public policy initi

atives of the Conservation Reserve Program and Chesapeake Bay Program. 

The marginal soil series and their associated productivity potentials for agriculture and forestry 

then formed the basis for the fmancial comparison (Tables 2 and 3). A description of the devel

opment of the fmancial evaluations for agricultural and forestry alternatives follows. Related public 

policy initiatives and their fmancial implications are also described. 

Agricultural Budget Development 

Agricultural returns were generated through the cooperative efforts of members of the Virginia 

Cooperative Extension Service's Farm Management Agents, the USDA SCS and Agricultural Sta

bilization and Conservation Service (ASCS). Results also were reviewed by selected faculty in the 

Department of Agricultural Economics at Virginia Polytechnic Institute and State University. The 

results are based on a general consensus of the experts involved, although some differences of 

opinion exist. 

Individual county soil surveys (soil interpretation records) are published by the Soil Conserva

tion Service. These soil surveys are maps of county soil systems, used to quantify and qualify soils 

found within the counties. They allow a general interpretation of a soil series' inherent productivity 

capabilities in given agricultural uses, including forestry. However, some of the soil interpretation 

records exhibit a systematic bias in their estimates of crop and tree potentials. Extension agents 

helped to either confum or revise the productivity estimates for agriculture. The soil surveys pro

vide an excellent guide for general productivity assessment; however, there are many situation

specific variables that can affect the accuracy of the report. These variables include slope aspect, 

degree of past erosion, and micro climatic conditions, among others. Additionally, these variables 
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Table 2. Appropriate Crops, and Potential Yields Per Acre for Common Soil Series 

Soil Series Corn Soybean1 
(Bu.) (Bu.) 

Barley 
(Bu. ) 

Wheat Soybean Hay Pasture 
(Bu.) (Bu.) (Tons) (AUMs%) 

Southern Coastal Plain 
Appling FSL3 60 
Emporia and Slagle 70 
Peawick SL, 2-107.~ 70 

Northern Coastal Plain 
Ackwater 70 
Catpoint 75 
Kenansville 70 
Rumford 75 

Southern Piedmont 
Appling, 7-157. (e)S 60 
Cecil FSL, 7-157.(e) 90 
Greensville, 7-157. 85 
Nason, 7-157. 80 

Northern Piedmont 
Aldino Silt Loam 80 
Nason, 7-157. 65 
Pacolet FSL 70 

Southern Mountains 
Berks and n/a 
Weikert 15-657. 

Carbo and 50 
Chilhowie 7-157. 

Carbo and n/a 
Chilhowie 15-257. 

Craigsville 80 
Jefferson 7-157. n/a 

Northern Mountains 
Chilhowie 2-77. 60 
Berks-Weikert 2-157. 55 

NOTES 

20 
20 
22 

25 
25 
25 
25 

20 
30 
30 
30 

28 
25 
25 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
30 
38 

35 
50 
50 
50 

n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 

n/a 

45 

n/a 

45 
n/a 

40 
35 

30 
25 
28 

25 
40 
30 
40 

30 
45 
40 
45 

38 
35 
30 

n/a 

30 

n/a 

25 
n/a 

25 
25 

22 
18 
20 

20 
20 
20 
22 

20 
20 
20 
20 

n/a 
n/a 
n/a 

n/a 

n/a 

n/a 

n/a 
n/a 

n/a 
n/a 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

2.5 
3.5 
3.0 
2.5 

2.5 
2.5 
2.5 

n/a 

2.0 

n/a 

1 .5 
n/a 

2.0 
1 .5 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

5.0 
6.0 
6.0 
5.0 

7.5 
7.5 
5.0 

4.0 

5.0 

4.0 

4.5 
6.0 

n/a 
3.5 

1 Soybean yield when double-cropped following winter wheat. 
% AUM refers to an Animal Unit Month, or the amount of forage necessary 

to sustain a 10001 animal or its equivalent for one month. 
3 FSL refers to fine sandy loams. 
q Y. refers to the percent slope. 
S (e) indicates a soil series with an erodible characteristic. 
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Table 3. Regions, Appropriate Tree Species, and Site Indices for Common Soil Series 

Soil Series 

Southern Coastal Plain 
Appling FSLz 
Emporia and Slagle 
Peawick SL, 2-107.~ 

Northern Coastal Plain 
Ackwater 
Catpoint 
Kenansville 
Rumford 

Southern Piedmont 
Appling, 7-157. (e)S 
Cecil FSL, 7-157.(e) 
Greensville, 7-157. 
Nason, 7-157. 

Northern Piedmont 
Aldino Silt Loam 
Nason, 7-157. 
Pacolet FSL 

Southern Mountains 
Berks and 
Weikert 15-657. 

Carbo and 
Chilhowie 7-157. 

Carbo and 
Chilhowie 15-257. 

Craigsville 
Jefferson 7-157. 

Northern Mountains 

Loblolly Pine Eastern White Pine 
Site Indices 2S-year (50-year) basis 1 

60(82)3 
60(82) 
58(77) 

60(82) 
60(82) 
60(82) 
57(77) 

62(85) 
62(85) 
60(82) 
62(85) 

65(87) 
62(85) 
60(82) 

n/a 

n/a 

n/a 

65(88) 
60(82) 

n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

n/a 
n/a 
n/a 
n/a 

n/a 
62(85) 
62(85) 

60(81) 

60(81) 

60(81) 

70(95) 
60(81) 

Chilhowie 2-77. n/a 60(81) 
Berks-Weikert 2-157. n/a 60(81) 
NOTES: 
1 Site index refers to the average height of dominant and codominant 

after 25 and 50 years, respectively. Used as a proxy of site 
potential. 

Z FSL refers to fine sandy loams. 
3 Site indices estimations were obtained from SCS Soil Interpretation 

Records. 
q 7. refers to the percent slope. 
S (e) indicates a soil series with an erodible characteristic. 

after 25 and 50 years, respectively. Used as a proxy of site 
potential. 

PROCEDURES AND METHODS 2S 



may have different impacts upon crop and tree productivity potentials. For example, a steep slope 

that precludes effective agricultural production may create no barrier to forestry. Therefore, caution 

should be used in interpreting the information. For the productivity classes of the marginal soils, 

specific agricultural enterprise budgets were developed to model the production activities and costs 

associated with these soils. 

Agricultural Enterprise Budgets 

Farm management agents from the Virginia Cooperative Extension Service were instrumental 

in the development of fmancial returns within their regions. Agricultural enterprise budgets have 

been created by farm management agents primarily to enable all Extension personnel to assist 

landowners in computing fmancial returns to an investment in agricultural production. Specifically, 

the agents assisted with adapting these budget templates for use with prevalent cropping systems 

on the marginal soil series within their regions. 

The enterprise budgets are spreadsheet templates created and edited in Lotus Development's 

Lotus 1-2-3 spreadsheet, versions l.A and 2.0 (Lotus Development Corporation, 1983). As 

spreadsheet templates, the budgets facilitate easy manipulation of input variables and comparison 

of alternative management regimens; the spreadsheet quickly computes any combination of costs 

and returns to generate a variety of fmancial results. 

The enterprise budgets itemize both the variable costs and fixed costs associated with agricul

tural production (see Appendix A3). Variable expenses for the crop and livestock production may 

include the following: seed; appropriate fertilizers, lime, and their application; production chemicals 

and their application; fuel; labor; machinery maintenance; hauling and drying; facility repair; live

stock feed; production interest; veterinary expenses; and more. Fixed costs include costs associated 
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with purchasing the production and harvesting equipment, debt service expenses, real estate taxes, 

fences, and other charges that will not vary significantly with current output. 

Cash Grain Crops 

Cash grain row crops used in the analysis included full-season corn, soybeans, and winter wheat, 

conventional-till, and winter wheat combined with a no-till soybeans double-crop. Conventional 

tillage refers to the use of a moldboard plow to break the surface initially. Conversely, no-till tech

nology merely opens a narrow slice in the ground to plant the seed, thereby conserving moisture 

(OTA, 1982). In addition, the no-till system only slightly disturbs the soil structure, which poten

tially alleviates many of the erosion problems associated with conventional tillage. However, no-till 

systems require higher levels of management and are not the standard tillage systems for Virginia 

producers, except for double-cropped soybeans (Perkinson, 1988). 

In Virginia, full-season corn is generally planted from approximately April 10 until May 15, and 

harvested from September 1 until early December. Full-season soybeans are planted from May 1 

until June 10, and harvested from November 1 until late January. Winter wheat is generally planted 

in the fall following a previous corn crop and harvested from May 15 to June 15. If soybeans are 

to be double-cropped, they are planted in the small grain stubble, and herbicides are used exten

sively to control vegetative competition. 

Based upon consultation with the fann management agents, variable inputs for the row crops 

grown on marginal lands were adjusted to compensate for the land's physical and economic capa

bilities. In general, less nitrogen (N), phosphate (P), potassium (K), and potash (P04 ) are used in 

conjunction with the marginal soils than with more productive soils. It is hypothesized that al

though marginal soils have fewer available nutrients, the nutrient content in most cases is not the 

limiting factor (Perkinson, 1988). Production interest, hauling and drying costs, and fixed pro-
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duction and harvesting machinery costs were adjusted accordingly. Although the marginal land 

will produce less grain with the reduced inputs, costs are controlled in an effort to improve net in

come. 

Hay and Pasture 

Much of Virginia's agricultural output is composed of livestock--beef, dairy, pork, and poultry 

products. Consequently, a variety of hay and pasture crops are grown and marketed in conjunction 

with demand from livestock owners and producers. To meet the demands of the livestock sectors, 

pasture and hay land comprises a substantial portion of the marginal agricultural land currently in 

use in the piedmont and mountains (USDA Soil Conservation Service, 1982). 

For this study, hay crop alternatives were limited to an orchardgrass/clover combination. Many 

livestock producers raise their own hay crops and do not actually separate the costs and proceeds 

from the production of livestock. However, since a well integrated market exists for hay crops, the 

budgets were developed for producing hay to be sold on the open market. 

The hay enterprise budgets contain both variable and flxed costs assumed in moderately inten

sive management. Cash expenses for seed, fertilizer, lime, fertilizer application, fuel, labor, and 

production and harvest machinery maintenance were used when applicable. Fixed machinery costs, 

real estate taxes, storage costs, and other charges were also incorporated as necessary. 

Calculating pasture returns is more complex due to the lack of a defmed market for the 

output--animal forage. Costs were frrst computed for producing and nlaintaining both natural and 

improved fescue pasture. Several standardized livestock management schemes were then evaluated, 

incorporating the improved or natural pasture costs. Beef cow-calf, stocker steer, and ewe flock

market lamb operations were selected according to their importance to Virginia's livestock pro-
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duction and their association with the marginal soil series (McKinnon, 1988). The returns to 

livestock management for different soil classes were then divided between the necessary pasture 

acreage to detennine per acre results. Although this two-stage process is complicated, it was 

deemed the only viable method of detennining returns to pasture over the long run. 

Beef cow-calf operations are still prevalent in the mountains and piedmont. Management en

tails maintaining a mature herd of calving female cows over an extended period. Calves are gener

ally born from January through IVlarch, raised on pasture in the summer and fall, and wintered on 

stockpiled pasture and hay. A small percentage of the female calves may be retained to replace 

older, unproductive cows, and the balance of the yearlings are sold the following spring as stockers. 

Stocker steer operators purchase their animals in the spring, graze them on pasture throughout 

the summer, and sell the animals in the fall. Since pasture expenses comprise most of a stocker's 

operation costs, total costs are greatly reduced compared to the beef cow-calf operations. In gen

eral, with the reduced costs and exposure, stocker steer operations have generated a better rate of 

return over the last decade or two than have beef cow-calf regimens (Eller, 1988). 

The ewe flock-market lamb situation is much the same as that of the beef cow-calf. The pro

ducer attains a sustained level of production, using constant pasture utilization coupled with sup

plemental feed through the winter. Lambs are usually born in February and March, and a 

percentage of each crop may be \lsed to replace older ewes. Lamb operation profit margins have, 

in general, been higher and more consistent over the past 15 years than those from beef cow-calf 

herds (Umberger, 1988). However, it is generally acknowledged that management requirements are 

greater for the lamb operations than for similar cow-calf herds. Profit margins for ewe-lamb oper

ations are expected to remain above those for cow-calf production (Umberger, 1988). 

Returns to the selected livestock operations required separate estimates for the pasture and 

livestock regimens. VariabIe costs were computed for both pasture production and animal man-
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agement. These variable costs could include fertilizer, lime, fertilizer application, herbicides and 

their application, hay requirements, feed supplements, veterinary and medicine charges, facility 

maintenance, hauling and marketing, labor, operating interest, and more. Fixed charges include 

fencing and other related facility expenses and real estate taxes. 

Case Studies 

Several farms were examined throughout Virginia to assess the accuracy of the agricultural an

alyses. Seven farm operator/owners were initially interviewed, along with their expense records. 

Because of data constraints, three of the case studies were eliminated. The remaining operations 

are located in the counties of Culpeper, King and Queen, Southampton, and Montgomery. 

Henceforth, these operators will be referred to as producers At B, C, and D, respectively. 

Variable and fixed costs for various crop productions were ascertained based upon records, past 

billings, and tax returns. Although the fixed costs were difficult to discern, the case studies enabled 

a brief comparison of the above described agricultural investment returns with actual farm costs of 

production. In addition, the effects of the USDA's Feed Grain Program were clearly demonstrated 

by one of the producers. Although the small sample of producers has no statistical significance, it 

was important to ascertain whether or not the results developed in the study were indicative of the 

agricultural industry. The procedures detailed above form the agricultural basis for the compar

isons. The remaining portion of this chapter will concentrate on the methods used to generate the 

forestry investment analysis. 
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Forestry Investment Returns 

The forestry investments modeled here are old-field plantations of loblolly or eastern white pine 

planted on retired agricultural land. Given that the least productive land is likely to be retired first, 

in many instances old-field plantations will be established on marginal land. In fact, a substantial 

portion of southern yellow pine currently being harvested from the South's "third forest" is natural, 

old-field stands that grew up during the 1930's and 1940's on abandoned agricultural land (USDA 

Forest Service, 1987). 

Although agricultural investment returns might be marginal for a soil series, forestry investment 

may be profitable for the same soil series, depending on what factors limit agriculture. Site poten

tials for the chosen soil series were estimated from the same soil interpretation records as were used 

for agriculture. Yields from the chosen pine species were projected through the use of appropriate 

old-field models. A range of product prices was assigned to the yields, and these were combined 

with input costs in a discounted cash flow model. The procedures thus created a range of potential 

fmancial results for forestry investment, varying with site quality and price levels. 

Current old-field forestry investments involve plantations of a pine species appropriate for the 

site's biological and economic (market) conditions. Within Virginia, white pine is being planted 

throughout the two mountain regions, whereas loblolly pine is planted statewide. However, both 

biological and market conditions may vary widely within regions, necessitating careful consideration 

of any forestry investment. The following sections will detail the various inputs involved in the 

loblolly and white pine investments. 
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Loblolly Pine 

A fairly intensive management regimen was developed for loblolly pine, comparable to industry 

standards. The following timeline establishes the chronological order for the loblolly pine forestry 

investment used in this study. The estimated costs and resulting cash flows are also demonstrated. 

Revenues 

Years 

Thinning 

1 ___________ 0 1 _____ 120 1 ______ 1 ~ .&.....---1 ---------....145 8 
Stand Establishment (-$70) 

Thinning 
+ 

Costs ... Annual Property Taxes (-$2) ... 
... Annual Management Cost (-$2) ... 

Figure 2. Loblolly Pine Investment Timeline 

To establish a fully stocked and properly spaced tree stand on an old·field site, seedling planting 

is required. The Virginia Department of Forestry (DO F) recommendation of approximately 650 

to 700 seedlings per acre (8-foot by 8-foot spacing) was adopted for this study. Based upon con-

sultation with DOF foresters, loblolly pine establishment costs were assumed to be $70.00 per acre, 

which reflects seedling cost, labor, and an herbicide application to suppress competition (Stanley 

et al" 1987). 

Over the life of an investment, landowners incur costs for periodic stand inspection, line main-

tenance, understory control, and other miscellaneous expenses. An annual management fee of 

$2.00 per acre was assumed to cover such costs. Actual costs for individual tracts may differ con· 
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siderably, according to size, location, and landowner preferences. Forest industry management 

costs may considerably exceed $2.00 per acre; however, it was felt that $2.00 per acre approximated 

current expenditures by nonindustrial private forestland owners in Virginia (Stanley et aI., 1987). 

Property taxes are a necessary cost of investing in forestry. Conversations with 45 randomly 

selected county Commissioners of the Revenue throughout the state determined an average 

timberland property tax. The survey was conducted by assigning a number to each of the counties 

in Virginia, and using a random number generator to choose 45. Although considerable variation 

was present, an average of roughly $2.00 per acre was calculated for the counties contacted. A range 

of between $1.00 and $8.45 was encountered in the survey, and the possibility exists for both lower 

and higher taxes. It is also important to note that individual parcels of land may vary significantly 

from this average, due to Iocational specifics (such as urban encroachment) or other unique prop

erty attributes. 

To anticipate future revenues, an estimate of a stand's future fiber yield is needed. Stand growth, 

intermediate removals, and fmal harvest volumes were projected using the PCWThin personal 

computer package developed by Burk et al. (1984). This package was developed at the Department 

of Forestry at Virginia Polytechnic Institute and State University, using data from DOF studies of 

old-field plantations within Virginia's coastal plain and piedmont regions. 

The program requires inputs of site index (25-year basis), initial stand age, and average stocking 

levels. The user may thin or grow stands and project stand attributes at any age up to 50 years. 

Projected stand characteristics include basal area, trees per acre, average height of dominants and 

codominants, and mean diameters. In addition, the package will project stand/stocking tables, 

which allows further analysis of the stand's composition and product content. Gross wood pro

duction is broken down within the stand/stock table to product classes by diameter limits. These 

product classes can include pulpwood, chip-n-saw, and sawtimber. 
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Intermediate thinnings are necessary to favor crop trees (Smith, 1986). As selected crop trees 

are favored by stand treatment, the stand's value should increase. Commensurable with the in

creased use of mechanized thinning operations, the thinnings were assumed to consist of a combi

nation of row and low thinning techniques. The initial row thinning creates access for the 

machinery to the entire stand, while the low thinning removes weaker, dominated stems on either 

side of the row. The removal of the weaker, overtopped stems thus favors the more vigorous and 

valuable dominant residuals. During thinnings, residual basal area (BA) is reduced to approxi

mately 80 square feet per acre (Smith, 1986). 

Mter consultation with the DOF, two thinnings were designated for the stands. The fITst was 

to occur at age 20, or at the earliest age that 8 to 10 cords per acre (the smallest acceptable 

merchantable volume) could be removed and the residual basal area remain a minimum of 80 

square feet per acre. The second commercial silvicultural treatment was predetermined to occur 

at age 33. Pulpwood was the only product derived from the two intermediate harvests, although 

in the presence of a chip-n-saw market, some sawnwood material could be produced to provide 

additional revenue. 

The end of the rotation and investment horizon came with the fmal harvest. Although some

what arbitrary I fmal harvest was set at age 45. Shorter rotations are generally used by forest industry 

for loblolly pine to achieve a fmancial optimum. However, to adjust for the various objectives of 

private, nonindustrial forestland owners, rotation was set at 45 years (Stanley et al., 1987). 

Sawtimber and pulpwood roundwood were the projected products, any chip-n-saw being divided 

between the sawtimber and pulpwood classes. 
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Eastern White Pine 

Management of eastern white pine stands involves many of the same concerns expressed for 

loblolly pine. However, different biological and economic factors inherent to white pine will lead 

to a different management plan. Again, a chronological diagram of cash flows will illustrate the 

management process. 

Revenues 

I ~o~I ____________ ~13~5~ 
Stand Establishment (-$55) 

Years 

Costs ... Annual Property Taxes (-$2) ... 
... Annual Management Cost (-$2) ... 

Figure 3. White Pine Investment Timeline 

The management regimen assumed for the eastern white pine was similar to that of the loblolly 

pine, but slightly less intensive. White pine can tolerate extremely high basal areas compared to 

loblolly pine, and therefore necessitates fewer treatments to ensure proper gro'W1h (Smith, 1986). 

Since no market exists for white pine pulpwood in Virginia, management was designed to em-

phasize sawtimber production as the primary goal. Accordingly I planting densities were set to allow 

crop trees to grow while not over-utilizing the site. Approximately 10-foot by 10-foot spacing (430 

trees per acre) was specified, although different options existed. This density was chosen because 

it represents an average recommendation for sawtimber rotations (Balmer and Williston, 1983). 

PROCEDURES AND METHODS 35 



Assuming a typical seedling survival ratio, the crop trees would fully occupy but not over·crowd 

the site by rotation end. 

Given the lower planting densities, establishment costs for white pine were less than those for 

loblolly pine. Costs exhibited by recent reforestation activities in Virginia for white pine led to es

timations of between $50.00 and $60.00 per acre (Stanley et al., 1987). A charge of $55.00 per acre 

was therefore assessed to cover seedling costs, labor, and a release. 

A management fee of $2.00 per acre per year was assessed for the white pine rotation, the same 

as assumed for loblolly pine. The annual property tax of $2.00 per acre per year was also used. 

Growth and yield estimates were obtained from a USDA Forest Service report detailing several 

studies conducted with actual stands of old-field, eastern white pine (Balmer and \Villiston, 1983). 

A rotation age of 35 years was chosen to reflect the current preference of furniture makers for 

relatively smaller logs with sound knots (Balmer and \Villiston, 1983). The potential higher volume 

and value for the eastern white pine stands achieved at earlier ages than loblolly pine also contrib

uted to the determination of the rotation length. Again, although the chosen rotation age may not 

be fmancially optimal, through consultation with the DO F it was deemed commensurate with 

current small landowner practices (Stanley et al., 1987). 

Financial Results 

To produce the fmancial results for the forestry investment analysis, all the cash flows were en

tered into a discounted cash flow program. The costs and returns for both loblolly and eastern 

white pine were analyzed using the Quick-Silver Forestry Investment Analysis Program (Vasievich 

et al., 1984). The Quick-Silver package is a personal computer cash-flow analysis program that 
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allows entry of any activities and their associated cash flows. Cash flows from all investment 

activities--planting, release, property taxes, management fees, thinnings, and fmal harvest--were 

entered into the model. The program then combined these cash flows and generated a series of fi

nancial decision criteria. The program will compute net present value (NPV), the benefit-cost ratio 

(B/C), internal rate of return (IRR), composite rate of return (CRR), and equal annual equivalents 

(EAE) (Appendix A4). 

Net Present Value. Net present value is defmed as the present value of expected future revenues 

minus the present value of expected future costs. Both revenues and costs are discounted at the 

appropriate rate of interest (Weston and Brigham, 1978). Thus: 

t t 

~ Rn 
NPV = L., (1 + l,,\n 

n=l '/ 

L en 
n=l (1 + l)n 

[IJ 

where: 

R is a revenue item in year n, 

C is a cost in year n, 

i is the appropriate discount or interest rate, and 

t is the number of years in the investment period. 

An important underlying assumption is that intennediate revenues are reinvested at the rate of in

terest used in discounting. 

Independent investment opportunities portraying a positive net present value should be ac

cepted, while those with a negative one rejected. In comparing two mutually exclusive alternatives, 

choose the investment with the higher NPV. However, the investments must be of similar length 

to ensure a valid comparison. Additionally, if capital rationing is a constraint, a higher NPV may 
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not be indicative of the best alternative. Since agriculture and forestry represent investments with 

dramatically different time frames, a more appropriate decision criterion is needed. 

Equal Annual Equivalents. Equal annual equivalents combine all the costs and returns into a 

single annual sum that is equivalent to all cash flows during an analysis period spread uniformly 

over its length. It can also be viewed as the annuity that will just exhaust the net present value of 

the investment during its lifetime (Gunter and Haney, 1984). For independent and mutually ex-

elusive alternatives, choose the investment with the highest EAE value. 

EAE's are useful when comparing investments that yield periodic income with those that yield 

annual returns. The calculations eliminate the constraints of unequal investment lives that hamper 

the use of IRR and NPV. Additionally, the use of per-acre EAE's should alleviate some of the 

problems associated with analyzing investments of different magnitudes, although some compti-

cations remain. Equal annual equivalents were therefore chosen as the appropriate criterion for 

evaluating the forestry investment returns. 

EAE's are calculated in two stages: 

1. Calculate the NPV for a complete investment period; and, 

2. Convert the NPV to EAE using the formula: 

EAE N P V [ i( 1 + 1) t ] 

(1 + zi - 1 
[2J 

where i and t are the same as for net present value. 
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Economic Parameters 

Ideally, forestry investment should be considered long term, compared to most other opportu

nities for the average investor. The investment horizons chosen for this analysis vary between 35 

and 45 years, although the owner may sell the investment before maturity, as with some other al

ternatives. Should the investor hold his timber stand until maturity, it would be subject to certain 

economic forces over the investment's life. Such forces would include inflation, product real price 

appreciation or depreciation, fluctuations in real interest rates, real changes in factor costs, and other 

economic variables. In addition, because the demand for timber, or stumpage, is derived from the 

demand for housing and other goods made partially with wood fiber, other variables will affect in

vestment returns. These variables include population growth, disposable income levels, gross na

tional product (GNP) levels, and more. 

All of the activity costs were incorporated, as well as corresponding revenues. An inflation rate 

of 4 percent was assumed to affect all cash flows over the investment period. The results were an-

alyzed for a range of discount rates which had been adjusted for the expected inflation. The 8, 10, 

and 12 percent interest rates used correspond roughly to 4, 6, and 8 percent real interest rates. More 

precisely, a 4 percent inflation rate and 4 percent real interest rate would combine to equal 8.16 

percent. The calculation is thus: i = (r + f + (r • :0) where: 

r = real rate of interest, 
f = rate of inflation, and 
i = nominal rate of interest. 

However, the selected discount rates were thought to approximate competitive rates of interest 

currently available in various fmandal instruments (Barrons, 1988). 

The harvest volumes of the loblolly and eastern white pine management regimens were also 

exposed to multiple initial stumpage prices, partially to demonstrate price variations throughout the 
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state and within each region. Analysis of the Timber Mart-South price series established a range 

for stumpage prices within Virginia. Initial stumpage prices for loblolly pine were $55.00, $80.00, 

$105.00, and $130.00 per thousand board feet. Corresponding values for white pine were $80.00, 

$100.00, and $120.00 per thousand board feet. In addition, initial stumpage prices for pulpwood 

from the first and second loblolly thinnings were set at $8.50 and $11.50 per cord, respectively. 

During the past 100 years, real softwood stumpage prices have exhibited varying rates of change 

(USDA Forest Service, 1982). The Forest Service's Fourth Forest projects a 2 percent rate of real 

price appreciation (RPA) for southern yellow pine in the Southeast through the year 2030 (USDA 

Forest Service, 1987). However, a 1 percent rate of real price appreciation was adopted for this 

study to create a more conservative estimate. 

The Quick-Silver Investment Analysis Program also allows the user to input basic parameters 

of taxation and develop after-tax results. However, due to the recent Tax Reform Act of 1986 and 

its dramatic revisions of the tax codes, the initial results are presented on a before-tax and before

incentive basis. The large variation in individual landowner tax situations precluded any manage

able analysis of after-tax results. In addition, the future revisions in the current tax codes and their 

ramifications are outside the scope of this investigation. 

Government Programs 

Participation in either the Conservation Reserve Program or the Chesapeake Bay Program was 

also modeled as separate options for landowners. Potential benefits from both programs were 

converted to EAE's, to be added to the fmancial returns from the forestry investments to simulate 

the programs' effects. Included in the analysis were EAE's for the typical accepted bid prices for 

the Conservation Reserve Program (sign-ups 1-6), and the $75.00 per acre payment for the 

Chesapeake Bay Program. Although not all marginal soil series will qualify for one of the pro-
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grams, the potential enhancement of a forestry investment by these goverrunent subsidies presents 

a remarkable opportunity for many landowners. 
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RESULTS 

The procedures described in the Methods chapter produced a range of results for both agricul

ture and forestry investments. A distribution of key variables was selected to generate results that 

could be effectively applied to the range of different conditions found throughout Virginia. Al

though not exhaustive, the agriculture and forestry results detail possible outcomes and provide the 

basis for a valid comparison of the returns from selected agriculture and forestry investments. 

This chapter presents the agricultural prices used in the analysis, as well as the fmancial results 

generated 'With these prices. The case study results are also examined, and a comparison between 

the four producers' results and those estimated by expert opinion is reported. This section also 

contains the projections for forestry investments, given a range of initial conditions and assump

tions, and the additive effects of participation in either the Conservation Reserve Program or 

Chesapeake Bay Program are detailed. Thus, the chapter essentially contains the comparison of 

the two alternative investments. 
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Agricultural Price Levels 

The calculated agricultural results portray potential annual returns from several cropping alter

natives for each region. The annual profit or loss is associated with average yields for the crops and 

an anticipated range of commodity prices (e.g., high, average, and low). The volatile nature of 

present feed grain, oil seed, and livestock markets necessitates the use of price ranges. However, 

even these ranges may not adequately compensate for future fluctuations within price levels, as ex

hibited by commodity market performance during the first half of 1988 (Barrons, 1988). Further, 

USDA support programs for feed grain (com), wheat, barley, and other commodities complicate 

price forecasting. 

The Food and Agricultural Policy Research Institute (FAPRI) issues medium and long-term 

projections of agricultural commodity supply, demand, and price levels. The 10-year International 

Agricultural Outlook (F APRI, 1988) provided the basis for the grain prices used in the analysis. 

A "most-likely'" price was utilized for the base projection, with ~est-case" and IIworst-caseH sce

narios included. Due to the short-term volatility in agricultural prices, this range may be violated. 

Although each analyst IS opinion may differ, the prices used here were an attempt to represent the 

most-broadly held estimates of longer-term agricultural prices. 

The com cash grain market has improved recently, but prices remain depressed relative to the 

late 1970 l s and early 19801

5. Currently, producers may forward contract their 1988 harvest at ap

proximately $2.15 per bushel, although lately there has been upward pressure on this price 

(Barrons, 1988). The 1990 target price in the USDA set-aside support program is $2.75 per bushel, 

whereas a producer would be indifferent to participation in the program at market prices of $2.52 

(Perkinson, 1988). (Note: see Appendix A2 for an explanation of the support program prices.) 
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A long-term market price for com grain is forecast at $2.40 per bushel (FAPRI, 1988). Reasons 

cited include a declining USDA target price and declining stocks. For the "'worst-case'" scenario, 

$2.00 per bushel was chosen, and $3.00 per bushel was chosen as a more optimistic projection. 

Soybeans are the one row crop grown in Virginia whose market has rebounded significantly. 

A producer may contract his 1988 crop over the $7.50/bushellevel (Barrons, 1988). This is at or 

above the top of the price range used in the budget calculations. Additionally, given the encour

aging outlook for exports, short-term increases in price levels remain a strong possibility (Smart et 

al., 1988). However, these strong prices are projected to stimulate production in the U.S., Ee, and 

South America, thereby reversing the recent price trends (FAPRI, 1988). The long-term outlook 

predicts prices in the $5.00 to $6.00 per bushel range. Accordingly, $6.00 per bushel was chosen 

as the "'most-likely'" price, with $5.00 and $7.50 per bushel representing the worst and best-case 

scenarios. 

Wheat is another grain whose demand has recently strengthened, but whose prices remain at a 

deep discount compared to earlier levels (Smart et al., 1988). USDA also administers a voluntary 

support program for wheat, with the 1990 target price at $4.00 per bushel. Producers would be 

indifferent to participation at market prices of $3.35 (Perkinson, 1988), whereas they can now 

contract the 1988 harvest at just over $3.00. FAPRI projects stable production, an increasing de

mand and declining inventory, and increasing prices. For the most-likely average, long-term price, 

$3.50 per bushel was chosen; $3.00 and $4.00 per bushel were used as the worst and best-case 

projections. 

The increasing numbers of small and part-time farmers in Virginia has heightened demand for 

open market hay (Dunford, 1988). The smaller producers fmd it easier to purchase their feed re

quirements rather than invest the necessary capital to produce small quantities. Square-baled 

orchardgrass/c1over hay prices have averaged between $55.00 and $65.00 per ton over the past two 

to three years, although regional variations may occur (McKinnon, 1988, and Dunford, 1988). As 
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the most-likely market price, $60.00 per ton was chosen; $50.00 and $75.00 per ton represent the 

worst and best markets of the past 10 years, respectively. No attempt was made to quantify or 

qualify any future changes within these price levels. 

Computations of the livestock budgets were based on 10-year to 12-year average prices for the 

respective animals. This procedure was deemed appropriate since both beef cattle and sheep mar

kets have exhibited 10-year cycles (approximately) over the past several decades and are expected 

to continue this pattern (Eller, 1988). It is useful to note that beef cattle markets are markedly cy

clical, whereas the sheep industry has shown considerably less historical fluctuation (Umberger, 

1988). Presently, market lamb prices are commensurate ",ith those in the budgets; conversely, beef 

cattle prices are above those used. 

Financial Results 

U sing the prices and costs developed above, the enterprise budgets generated per-acre fmancial 

results for various soil productivity classes and prices. The following sections and their associated 

tables describe the fmancial outcome for the various crops in each region. Differences between the 

regions are observed and their reasons discussed. The fmancial results are presented in Tables 4-9 

and Figures 4-7. 

Corn 

Financial results for com grain production are poor, except with the more optimistic price level 

and better soil series (Table 4). The less productive soil series record especially dismal projections 

for the market prices used. Indeed, on many low-to-average sites, the variable costs of production 

alone exceed the market revenues generated. 
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Table 4. Estimated Financial Returns to Corn Grain Production - Annual Profit (or Loss), per Acre 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

RESULTS 

60-Bushel Yield 

Market 
$2.00 

($90.00) 
( 76.20) 
( 73.20) 
( 83.40) 
( 83.40) 

Price. per 
$2.40 

($66.00) 
( 52.20) 
( 49.20) 
( 59.40) 
( 59.40) 

75-Bushel Yield 

Market 
$2.00 

($65.25) 
( 50.25) 
( 40.50) 
( 63.75) 
( 62.25) 

Price. per 
$2.40 

($35.25) 
( 20.25) 
( 10.50) 
( 33.75) 
( 32.25) 

90-Bushel Yield 

Karket 
$2.00 

($36.90) 
( 36.90) 
( 27.90) 
( 63.90) 
( 43.20) 

Price. per 
$2.40 

($ 0.90) 
( 0.90) 

8.10 
( 27.90) 
( 7.20) 

Bushel 
$3.00 

($30.00) 
( 16.20) 
( 13.20) 
( 23.40) 
( 23.40) 

Bushel 
$3.00 

$ 9.75 
24.75 
34.50 
11.25 
12.75 

Bushel 
$3.00 

$53.10 
53.10 
62.10 
26.10 
46.80 
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The best results are found in the Southern Piedmont and Northern Coastal Plain, with lower 

total costs associated with production. In the Northern Piedmont, high variable costs, especially 

from fertilizer and herbicides, contribute to depressed earnings. The Northern Mountains suffer 

from lower-than-average expected yields, while displaying similar total costs per acre. Furthermore, 

the Southern Coastal Plain record the greatest variation within returns over the various yields and 

price levels. 

The most-likely market price generated only one positive return. At the $2.40 per bushel level, 

fmancial returns for 60 and 75 bushel production regimens remained negative. Therefore, the out

look for com production on the more marginal soils is disappointing despite the current export 

expansion and price increases within the com grain market. Figure 4 displays a graphical analysis 

of the fmancial returns possible under an average cost of production for Virginia's producers. 

Soybeans 

In many cases, soybeans are grown on some of the less productive soils, as the plant is both 

leguminous and drought-resistant. The prospects for soybean production are brighter than those 

for the other grains, at or above the $6.00 per bushel market price (Table 5). The poorer soil series 

produce positive (or. break-even) results when current market prices are used. Further, the 

average-to-better sites achieves highly profitable returns 'With today's market prices. 

The best results are observed in the Southern Piedmont, where both fixed and variable costs 

were lower than average. The Southern Coastal Plain, while enjoying low variable costs, demon

strates high fixed costs. The Northern Piedmont also incurs slightly higher fixed costs than average, 

with slightly lower yields with which to repay these costs. 
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Annual Financial Return ($/Ac.) 
60,---------------------------------------------------~ 

40 

20 
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-60 
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Site Productivity (Bushels/Ac.) 

-- $2.00/Bushel 

Production Regions Include: 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

-t- $2.40/Bushel -r- $3.00/Bushel 

90 

Figure 4. Estimated Financial Returns to Corn Grain Production Under Average Virginia Costs of 
Production 
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Table 5. Estimated Financial Returns to Soybean Production - Annual Profit (or Loss), per Acre 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

RESULTS 

20-Bushel Yield 

Market 
$5.00 

($39.80) 
( 43.80) 
( 37.20) 
( 53.60) 

Price. per 
$6.00 

($19.80) 
( 23.80) 
( 17.20) 
( 33.60) 

25-Bushel Yield 

Mark.et 
$5.00 

($20.00) 
( 27.00) 
( 6.25) 
( 29.25) 

Price. per 
$6.00 

($ 5.00) 
2.00 

18.75 
( 4.25) 

33-Bushel Yield 

Harket 
$5.00 

$4.95 
1.98 

24.42 
3.9.6 

Price. per 
$6.00 

$37.95 
34.98 
57.42 
36.96 

Bushel 
$7.50 

$16.83 
6.20 

12.80 
3.60 

Bushel 
$7.50 

$42.50 
26.40 
56.25 
33.25 

Bushel 
$7.50 

$87.45 
84.48 

106.92 
86.46 
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Present currency exchange rates and the expanding export market continue to improve the 

prospects for U.S. soybean producers. However, the most-likely market price fails to generate 

positive returns at the lower yields, and only marginal returns with average yields. Should the 

long-term market price stabilize around the $6.00 per bushel level, returns to soybean production 

would at best remain marginal on the poorer soil series. Despite this, current market prices do 

create a competitive position for soybean production. Figure 5 presents a further analysis of the 

calculated fmandal returns for the three prices used, under average VIrginia costs of production. 

Winter Wheat 

Soft red winter wheat results vary among the four major producing regions (Table 6). Calcu

lated returns are negative for the less productive soil series, but are somewhat improved for the 

average sites. Although the better sites and prices produce very competitive results, they remain 

above current market potential, unless the producer enrolls in the USDA feed grain program (see 

Appendix A2). 

The Northern Piedmont yields the most optimistic results, due to the influence of the region's 

straw market. The budgets generate slightly higher variable and fixed costs for grain production, 

for which the straw revenue compensates. Due to the proximity of the \Vashington, D.C./Northern 

Virginia markets, square-baled wheat straw averages between $1.50 and $2.00 per bale, FOB farm 

(Dunford, 1988). The advantages generated by this market allow a wheat and straw production 

system to remain fmandally competitive at the most-likely market prices, even on some of the 

poorer sites. Figure 6 is a graphical representation of fmandal returns under average Virginia costs 

of production and the most-likely, worst-case, and best-case price projections. 
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Annual Financial Return ($1 Ac.) 
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Figure S. Estimated Financial Return to Soybean Production Under Average Virginia Costs of Pro
duction 
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Table 6. Estimated Financial Returns to \Vinter Wheat Grain Production· AnnuaJ Profit (or Loss), 
per Acre 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

1/ 
30-Bushel Yield 

Market 
$3.00 

($33.90) 
( 33.60) 
( 36.90) 
( 45.90) 

Price. per 
$3.50 

($18.90) 
( 18.60) 
( 21.90) 
( 30.90) 

40-Bushel Yield 

Market 
$3.00 

($ 4.40) 
( 11.20) 
( 11.60) 
( 0.80) 

Price. per 
$3.50 

$15.60 
8.80 
2.40 

19.20 

55-Bushel Yield 

Market 
$3.00 

$34.65 
23.10 
25.30 
28.65 

Price. per 
$3.50 

$62.15 
50.60 
52.80 
56.15 

Bushel 
$4.00 

($ 3.90) 
( 3.90) 
( 6.90) 
( 15.90) 

Bushel 
$4.00 

$35.60 
28.80 
22.40 
39.20 

Bushel 
$4.00 
$89.65 
18.10 
80.30 
83.65 

1/ Yield for Northern Piedmont producers includes straw yield 
straw yield approximates 1 40 Ibs. bale per bushel of grain 
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Annual Financial Return ($/Ac.) 
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Figure 6. Estimated Financial Returns to \Vheat Grain Production Under Average Virginia Costs of 
Production 
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Winter Wheat/Soybean Double Crop 

The combination of winter wheat and soybean double crop is a common production system 

throughout the Northern and Southern Coastal Plains and Southern Piedmont. In fact, as much 

as 50 to 60 percent of the wheat and soybeans in some regions may be produced this way 

(Perkinson, 1987). However, the management practice is infrequent in the Northern Piedmont due 

to a shorter growing season. 

Returns are more negative than single crop production figures at low sites and price levels and 

are more positive at higher price and yield levels (Table 7). On the poorer soil series, the 

wheat/soybean double crop does not create a significantly positive return, except with higher price 

levels. The Southern Piedmont experiences the largest variation, as the wheat component depresses 

earnings for low yields and prices, and the soybean component boosts the highest potential return 

to $130.68 per acre. 

Unfortunately, the results matrix presented 'Wi.11 not represent true market potential in many 

cases. Because the matrix only considers progressive combinations of yield and price levels, it will 

not indicate the possibilities of mixed levels of high and low prices for both wheat and soybeans. 

Indeed, prices for soybeans are strong at this time, and prices for wheat are depressed, leading to 

slightly different conclusions from those of the table. 

Orcllardgrass / Clover Hay 

The statewide market for hay has been expanding recently, in response to the increasing num

bers of smaller, part-time livestock owners and farmers. Again, different production costs created 

a variety of returns for the Piedmont and Mountain regions (Table 8). 
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Table 7. Estimated Financial Returns to Winter \Vheat/Soybean DoubJe Crop - Annual Profit (or Loss), 
per Acre 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piecmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 

1/ 
30(20)-Bushel Yield 

Market Prices. per 
$3.00(5.00) $3.50(6.00) 

($54.70) ($19.70) 
( 54.60) ( 19.40) 
( 66.30) ( 31.30) 

40(20)-Bushel Yield 

Market Prices. per 
$3.00{5.00) $3.50(6.00) 

($25.20) $14.80 
( 32.20) 7.80 
( 47.00) 7.00) 

55(22)-Bushel Yield 

Market Prices. per 
$3.00{5.00) $3.50(6.00) 

$14.41 $63.91 
4.84 54.34 

20.68 70.18 

Bushel 2/ 
$4.00{7.50) 

$25.30 
26.00 
13.70 

Bushel 
$4.00{7.50) 

$64.80 
57.80 
43.00 

Bushel 
$4.00(7.50) 

$124.41 
114.84 
130.68 

1/ First yield figure is wheat productivity: second yield figure 
is soybean productivity. 

2/ First market price indicated is for wheat; second market price 
indicated is for soybeans. 
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Table 8. Estimated Financial Returns for Orchardgrass/CJover Hay Production - Annual Profit (or 
Loss), per Acre 

Southern Piedmont 
Northern Piedmont 
Southern Mountains 
Northern Mountains 

Southern Piedmont 
Northern Piedmont 
Southern Mountains 
Northern Mountains 

Southern Piedmont 
Northern Piedmont 
Southern Mountains 
Northern Mountains 

RESULTS 

1.S-ToD Yield 

Market 
$50.00 

($67.01) 
( 41.75) 
( 44.97) 
( 44.96) 

2.25-ToD Yield 

Market 
$50.00 

($47.99) 
( 18.54) 
( 46.19) 
( 7.45) 

3.0-ToD Yield 

Market 
$50.00 

($29.01) 
4.59 

20.85) 
10.29 

Price. per 
$60.00 

($52.01) 
( 26.74) 
( 29.97) 
( 29.96) 

TOll 

Price. per TOil 

$60.00 
($23.24) 

3.96 
( 23.69) 

15.05 

Price. per TOll 

$60.00 
$ 0.99 
34.59 

9.15 
40.29 

$75.00 
($29.51) 
( 4.25) 
( 7.47) 
( 7.46) 

$75.00 
$ 8.26 
37.71 
10.06 
48.80 

$75.00 
$45.99 
79.59 
54.15 
85.29 
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Budgets for the Southern Piedmont exhibit the highest variable and flXed costs of the four 

producing regions. Together. the two costs create the highest total cost per ton for all hay

producing regions, and therefore the lowest returns. The Southern Mountains have the lowest 

variable costs of production but also higher than average flXed costs. The Northern Mountains and 

Piedmont enjoy average costs of production and slightly higher-than-average yields. These two 

factors, in addition to stronger local markets, enable producers in these regions to generate more 

positive cash flows. However, unless market prices improve from current levels, hay production 

on the poorer soil series is estimated to remain unprofitable, and marginal at best on the average 

soils. Figure 7 is a graphical representation of fmancial returns under the three prices and average 

Virginia costs of production. 

Pasture 

Livestock management returned a mix of fmancial results to pastureland ownership (Table 9). 

The performance between both animal regimens and regions varies. However, returns for beef 

cow-calf herds are negative for all pastureland, while ewe/market-lamb flocks and stocker steers 

generally yield positive cash flows, except on the poorest soils. 

The high variable and flXed costs associated with both pasture and livestock management in the 

Southern Piedmont offset any revenue from continuing operations. Returns in the Northern 

Piedmont are better, but higher-than-average variable costs reduce earnings potential, especially on 

the less productive sites. 

Since the enterprise budgets used were the same, the Southern and Northern Mountains re

corded identical results. However, differences between the two regions certainly exist. It should 

not be interpreted that the average acre of pastureland in the Northern and Southern Mountains 

will produce similar fmancial results. 
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Figure 7. Estimated Financial Returns to OrchardgrassfClover Hay Production Under Average 
Virginia Costs of Production 
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Table 9. Estimated Financial Returns for Pasture Production - Annual Profit (or Loss), per Acre 

Beef Cow-Calf Manage.ent Regiaen 

Pasture Yield. AUM's per Acre 
3.0 4.0 6.0 

Southern Piedmont ($62.41) ($61.87) ($60.55) 
Northern Piedmont ( 32.52) ( 31.90) ( 30.66) 
Southern Mountains ( 12.97) ( 19.21) ( 7.47) 
Northern Mountains ( 12.97) ( 19.21) 7.47) 

Stocker Steer Management Regiaen 

Pasture Yield. AUM's per Acre 
3.0 4.0 6.0 

Southern Piedmont ($47.15) ($41.55) ($28.70) 
Northern Piedmont ( 4.22) 5.57 25.93 
Southern Mountains 14.64 14.74 37.63 
Northern Mountains 14.64 14.74 37.63 

Eve-Market Lamb Manage.ent Regiaen 

Pasture Yield. AUK's per Acre 
3.0 4.0 6.0 

Southern Mountains 
Northern Mountains 

$ 5.76 $ 4.82 $19.59 
5.76 4.82 19.59 
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The beef cow-calf regimens generate negative returns to management, even on the more pro

ductive soils. However, with higher average price levels and greatly reduced costs (especially fixed 

costs), stocker production consistently generates positive returns to management on the soil series 

modeled. The ewe/market-lamb operations, taking advantage of more stable prices, return a posi

tive cash flow to the investor. 

Case Studies 

Seven fanns were examined to compare theoretical with actual results. Three out of the seven 

producers interviewed were eliminated because of data limitations. The other four producers were 

chosen because of their well-documented costs and their management techniques. Although the 

four case studies may not indicate the HaverageH production techniques on marginal land, they do 

allow a brief insight into current practices and their associated returns. 

Producer A 

Producer A is located in Culpeper County in the Northern Piedmont. The operation covers 

approximately 325 acres, two-thirds owned and the balance rented. Crops produced in a separate, 

32-acre field with a Hmarginal" soil series (Ladino silt loam, 2 to 7 percent slope) include soybeans, 

com, wheat, and then orchardgrass/clover hay in rotation. Productivity averages for this field are 

as follows: com, 75-80 bushels per acre; soybeans, 25-27 bushels; wheat, 35-38 bushels; and hay, 

2.20 tons. Although this soil is slightly more productive than those generally classified as marginal, 

the slope and soil texture made it highly susceptible to erosion and thus of interest to this study. 

The 1987 production costs were used to detail the differences between this producer's costs and 

the study's estimates. Com production fixed costs are lower and variable costs higher than those 
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projected in the study. This results in slightly higher actual total costs of production for Producer 

A--$2.85 per bushel. Soybean production costs are $0.20 per bushel lower than those estimated 

by fann management agents, reflecting a smaller fixed cost and slightly reduced operating charges. 

Actual wheat production figures are approximately the same as those estimated by the agents, al

though Producer A's fixed costs are less than those developed in the study. Actual hay production 

costs are less than those estimated by the agents, reflecting lower operating and establishment 

charges. 

Overall, the results of Case Study A are similar to those estimated for the Northern Piedmont. 

The major discrepancy is in fixed costs, because the producer has an older fleet of machinery than 

that used in the budgets, resulting in lower fixed expenses but perhaps higher repair and mainte

nance expenses. It should be noted that the two operators are close to retirement age and are 

purposefully producing with the older fleet of machinery. 

Producer B 

The second comparison involves a relatively large grain producer in the Northern Coastal Plain. 

The operator owns about 800 acres of cropland and rents over 3200 more acres. This compares 

to the average Virginia fann size of 180 acres (U.S. Bureau of the Census, 1984). Using the econ

omies to scale as a competitive advantage, one would expect lower costs of production, resulting 

in larger profit margins. Additionally, the producer takes full advantage of USDA grain support 

programs and intends to continue doing so. 

The comparison was constructed for soils with productivity capabilities as follows: com, 75 

bushels per acre; soybeans, 25 bushels; wheat, 38 bushels; and double-cropped soybeans, 22 

bushels. Producer B's com production costs, at $2.59 per bushel, are slightly less than those esti

mated ($2.67 per bushel). His fixed costs, seed, and repairs and maintenance expenses are reduced 
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relative to the estimates. His nitrogen costs are greater, almost negating the effect of the other re

ductions. Soybean expenses are slightly higher than those estimated by the agents, as higher 

herbicide and fuel charges are incurred. Actual wheat costs, at $2.84 per bushel, are significantly 

lower than agents' estimates ($3.28 per bushel). These lower costs are primarily attributed to 

lower-than-estimated fertilizer, herbicide, and fixed charges. For double-cropped soybeans, the 

producer's lower fixed costs cancel out higher herbicide costs, resulting in similar expenses between 

the case study and the farm management agents' estimates. 

The producer indeed uses his competitive advantage when purchasing inputs, reducing his per 

unit costs. However, his purchasing advantage is offset by higher input rates (particularly in 

herbicides and fertilizers) than those recommended by the farm management specialists. Producer 

B's costs of production approximate estimates, although for a farm operation 10 times the size as

sumed by the agents. 

Of particular interest is that the producer enrolled one 112-acre field in the Conservation Re

serve Program in 1986, planting it to loblolly pine. Although very productive, the soil was a light, 

sandy loam, and was highly susceptible to erosion. The decision to reforest was based equally on 

soil protection and the USDA's $SO.OO-per-acre program payment. The producer decided that the 

10-year payment was preferable to crop production on this soil even with the USDA feed grain 

support. program. 

Producer C 

The third operation selected is in Southampton County in the Southern Coastal Plain. The 

farm produces corn, soybeans, watennelons. and peanuts. The operator uses the four crops in ro

tation on the more productive soils, and corn and soybeans on the less productive soils. This op-
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eration also participates in the grain support program, although only the com and peanut 

production bases qualify. 

The production base of 460 acres is consistent with budgetary estimates of 350 to 450 acres per 

operation. The less productive soils for this operation are those with a deep sand composition and 

hence are more susceptible to drought. Historic averages are 70-75 bushels per acre for com and 

24 bushels for soybeans. On the less productive soils, soybeans are preferred, due to their drought 

resistance. 

Lower depreciation and interest expenses reduce the producer's fixed costs significantly com

pared to the estimates, primarily due to an older fleet of machinery and less debt than forecast. 

Producer C's com production costs, at $2.92 per bushel, are $0.05 higher than estimates, as in

creased fertilizer charges offset the lower fixed costs. His calculated soybean production costs are 

significantly higher than estimated ($6.04 v. $5.80), based on greater usage of herbicides, 

insecticides, and lime than was forecast. For both crops, the producer carries lower fixed charges 

than used in the study's estimates. The producer feels that the added flexibility of watermelon and 

peanut production has generated higher profits in the past, thus reducing debt and debt-servicing 

expenses. 

The producer has relied on the com support program (or one of its predecessors) to maintain 

a profit margin in corn production, and he intends to continue in the program. (See Appendix A2 

for a detailed discussion of Producer C's participation in the feed grain program.) His interpretation 

of the results of his participation provides an insight into producer behavior within the program. 

In 1987, he idled 53 acres and received a $13,304 cumulative payment. Although the payment was 

derived from his total production base, the producer construed the payment as being given $251 

per acre not to plant the idled acreage. His goal for participating in the program is to break even 

on the com grain he actually produces and to use the government payment as a profit. The current 
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and foreseen soybean cash market is sufficient to satisfy the producer's profit margin requirements, 

even on his less productive soils. 

Producer D 

Producer D manages a large beef operation in Montgomery County in the Southern Mountain 

region. Primarily, production is fed cattle (stockers that have been fmished in a feedlot), but the 

farm has its own cow-calf herd and also grazes steers on native and improved pasture. Calculating 

results from the separate operations is practically impossible, due to the combination of the various 

components in the frrm's accounting procedures. However, well-documented individual cost 

itemization was available from farm records, and the available cost components were used to adjust 

the enterprise budgets and to generate an estimate of returns to Producer D. 

One farm section with improved pasture was chosen for the basis of the comparison. Produc

tivity, as measured in the soil interpretation record, averaged 5.0 AUM's for the soil series present; 

the soils were predominantly 7 to 15 percent Carbo and Chilhowie and 15 to 25 percent Carbo and 

Chilhowie slopes. 

Both the pasture budget and the actual livestock management budgets used in the original esti

mation ,were adjusted to reflect Producer D's situation. The fixed expense for fencing was deemed 

inappropriate for this operation, and instead, a variable charge of $3.25 per acre was assessed to 

cover the expense of repairing an older, fully depreciated fencing structure. Otherwise, the variable 

and fixed costs for pasture production are congruous with those estimated by the farm management 

agents. 

For Producer D's operation, four variable expenses needed adjustment within the livestock 

budgets used in this study. The replacement bull fee was deemed too low, and increased accord-
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ingly. Conversely, the veterinary, facility and fence repair, and non-crop machinery costs were all 

reduced relative to the original study. Additionally, one expense was eliminated because no com 

was fed to the cow-calf herd. 

The revised results create a significantly positive profit margin for stocker management and close 

to break-even results for the cow-calf herd, using the IO-year average prices. Unfortunately, a spe

cific breakdown of revenues is not available for this operation. Typically, the producer will either 

sell a lot of animals if prices offer an advantage, or, if not, move them to the next stage within his 

operation. For example, if yearling prices are depressed, the manager will not sell his calf crop but 

will keep them in the operation as stockers or fed cattle, whichever offers the greater potential. This 

flexibility allows this owner/operator to choose the most advantageous markets while reducing 

some costs. Therefore, on even the poorer soils the potential for profit exists, at average or above 

average prices. 

Figures 8, 9, and 10 contain a graphical comparison of the per-bushel estimated costs for grain 

producers and the actual costs displayed by producers A, B, and C. No comparison was thought 

necessary for producer D. 

Production Cost Comparison 

Many differences exist between the regional costs projections for major crop production in 

Virginia. These differences arise because of biological and market variations, climatic and soil dif

ferences, and changes in producer size and strategy. Although individual operation results are 

situation-specific, the case studies indicate that the estimates developed with the farm management 

agents are within reason. To compare further, costs per bushel were analyzed from several aspects. 

Total costs, variable costs, and total costs inclusive of rental charges for each crop and region are 

compared. (See Tables 10, 11, and 12, respectively.) 
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Table 10. Comparison of Total Costs of Agricultural Production, By Region, Per Unit of Output (in 
Dollars) 

Crop and Region 
Yield 

Corn Grain 60 Bu. 75 Bu. 90 Bu. 

Southern Coastal Plain 3.50 2.87 2.41 
Northern Coastal Plain 3.27 2.67 2.41 
Southern Piedmont 3.22 2.54 2.31 
Northern Piedmont 3.39 2.85 2.71 
Northern Mountains 3.39 2.83 2.48 

Soybeans (Full-season) 20 Bu. 25 Bu. 33 Bu. 

Southern Coastal Plain 6.99 5.80 4.85 
Northern Coastal Plain 7.19 6.08 4.94 
Southern Piedmont 6.86 5.25 4.26 
Northern Piedmont 7.68 6.17 4.88 

Winter Wheat 30 Bu. 40 Bu. 55 Bu. 

Southern Coastal Plain 4.13 3.11 2.37 
Northern Coastal Plain 4. 12 3.28 2.58 
Southern Piedmont 4.23 3.44 2.54 
Northern Piedmont 5.58 4.26 3.32 

Wheat (Soybeans) 30(20) Bu. 1 40(20) Bu. 55(22) Bu. 
Double Crop 

Southern Coastal Plain 4.13(6.04)% 3.11(6.04) 2.37(5.92) 
Northern Coastal Plain 4.12(6.05) 3.28(6.05) 2~58(5.83) 
Southern Piedmont 4.23(6.47) 3.44(6.47) 2.54(5.21) 

Orchardgrass/Clover Hay 1.50 Tons 2.25 Tons 3.00 Tons 

Southern Piedmont 94.67 71.33 59.67 
Northern Piedmont 77.83 58.24 48.47 
Southern Mountains 79.98 70.53 56.95 
Northern Mountains 79.97 53.31 46.57 

1First figure indicates wheat productivity potential, figure in 
parentheses indicates soybean productivity potential. 

ZFirst figure is for wheat grain production, cost figure in 
parentheses is for soybean production. 
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Table 11. Comparison of Variable Costs of Agricultural Production, By Region, Per Unit of Output (in 
Dollars) 

Crop and Region 

Corn Grain 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

Soybeans (Full-season) 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Winter Wheat 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

WheatCSoybeans) 
Double Crop 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 

Orchardgrass/Clover Hay 

Southern Piedmont 
Northern Piedmont 
Southern Mountains 
Northern Mountains 

60 Bu. 

2.64 
2.66 
2.35 
2.84 
2.45 

20 Bu. 

4.68 
5.02 
5.06 
5.10 

30 Bu. 

3.10 
3.15 
3.26 
3.93 

30(20) Bu. 1 

3.10(4.49)% 
3.15(4.51 ) 
3.26(4.48) 

Yield 
75 Bu. 

2.18 
2.18 
2.01 
2.47 
2.10 

25 Bu. 

3.93 
4.60 
4.08 
4.10 

40 Bu. 

2.28 
2.55 
2.71 
2.96 

40(20) Bu. 

2.28(4.49) 
2.55(4.51) 
2.71(4.48) 

1.50 Tons 

82.36 
62.34 
58.67 
62.65 

90 Bu. 

1.83 
1.88 
1.73 
2.09 
1.86 

33 Bu. 

3.42 
3.50 
3. , , 
3.32 

55 Bu. 

1.76 
, .90 
2.01 
2.41 

55(22) Bu. 

1.76(4.08) 
1.90(4.10) 
2.01(4.08) 

2.25 Tons 

63.13 
47.92 
45.01 
41.77 

1First figure indicates wheat productivity potential, figure in 
parentheses indicates soybean productivity potential. 

%First figure is for wheat grain production, cost figure in 
parentheses is for soybean production. 
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Table 12. Comparison of Total Costs of Agricultural Production, Incfusive or Rental Charges, By Re
gion, Per Unit of Output (in Dollars) 

Crop and Region 

Corn Grain 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 
Northern Mountains 

Soybeans (Full-season) 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Winter Wheat 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 
Northern Piedmont 

Wheat (Soybeans) 
Double Crop 

Southern Coastal Plain 
Northern Coastal Plain 
Southern Piedmont 

Orchardgrass/Clover Hay 

Southern Piedmont 
Northern Piedmont 
Southern Mountains 
Northern Mountains 

60 Bu. 

3.92 
3.69 
3.56 
3.73 
3.73 

20 Bu. 

7.99 
8.19 
7.61 
8.43 

30 Bu. 

4.80 
4.79 
4.73 
5.02 

30(20) Bu. 1 

4.55(6.67)% 
4.54(6.68) 
4.57(6.97) 

1.50 Tons 

94.67 
77.83 
79.98 
79.97 

Yield 
75 Bu. 

3.21 
3.01 
2.81 
3.12 
3.10 

25 Bu. 

6.60 
6.88 
6.05 
6.97 

40 Bu. 

3.61 
3.78 
3.94 
3.53 

40(20) Bu. 

3.42(6.67) 
3.59(6.68) 
3.69(6.97) 

2.25 Tons 

71.33 
58.24 
70.53 
53.31 

90 Bu. 

2.75 
2.75 
2.59 
2.99 
2.76 

33 Bu. 

5.60 
5.69 
4.87 
5.49 

55 Bu. 

2.83 
3.04 
2.90 
2.47 

55(22) Bu. 

2.64(6.60) 
2.85(6.51) 
2.77(5.78) 

3.00 Tons 

59.67 
48.47 
56.95 
46.57 

1First figure indicates wheat productivity potential, figure in 
parentheses indicates soybean productivity potential. 

%First figure is for wheat grain production, cost figure in 
parentheses is for soybean production. 

RESULTS 71 



Fixed costs are the most situation-specific of the inputs, depending on machinery, management 

technique, and accumulated operator debt. Therefore, variable costs were separated for analysis. 

Most of these variable costs have been analyzed in the previous discussion. However, an immediate 

comparison of all the variable costs was thought necessary. Although most categories are similar 

between regions, several anomalies do exist. Most are explained by differential rates of some inputs 

used by the farm management agent to compensate for a perceived deficiency in production. For 

example, the Northeast farm management agent recommends heavier applications of potash and 

phosphate than the others, and the variable costs reflect this. 

Since many landowners rent their land to a farm operation, total production expenses inclusive 

of rental charges was thought to be a necessary analysis. An average annual rent, according to 

crops, region, and site productivity, was incorporated into the existing budgets. These figures rep

resent the market prices needed for a producer to break even, allowing for a rental payment. Rental 

payments in 1984 to non·operator owners were estimated at $39 million (Virginia Center for Public 

Service, 1987) for the approximately 1 million acres of crop, pasture, and hayland in Virginia (U.S. 

Bureau of the Census, 1984). The $39.00 per acre average is substantially higher than the rental 

values used in this analysis: corn, $20.00-$30.00 per acre; soybeans and wheat, $15.00·$25.00 per 

acre; and orchardgrass/clover, $10.00-$20.00 per acre). Indeed, agricultural land rental rates 

throughout the country have declined for the last several years, reflecting the state of the agriculture 

industry (USDA Economic Research Service, 1987). For example, the USDA Economic Research 

Service reports that average rental rates for com production acreage in the Southeast fell from 

$43.00 per acre to $25.00 between 1984 and 1986. 

Incorporating rental rates creates a different perspective within the analysis. For 20 to 25 per

cent of the crop, pasture, and hay land in Virginia, the rental payments represent the opportunity 

cost of converting to forestry. The rental payments themselves are a function of the profit margins 

to production. As recent events have demonstrated, they go up with favorable agricultural markets 

and decline with their deterioration. Although the current payments are low for some of the less 
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productive soils (corn, $20.00 per acre; soybeans and wheat, $12.50-$15.00 per acre; and hay, $10.00 

per acre), they are, in fact, positive. This is in defInite contrast to the returns for the 

owner/operator, who appears to lose money within most crop production on the poorer sites. 

A national perspective was also developed for broadly comparing costs of production among 

the various crop-producing regions. It was thought that this would enable a general comparison 

of producers' economies to scale within the major producing regions and would also outline any 

differences or advantages. Fixed and variable costs were computed for com, soybeans, and wheat 

production in the Southeast, Lake States and Corn Belt, Northern Plains, Central Plains, and Delta, 

when applicable. The results are presented in Figures 11, 12, and 13. 

Caution is necessary when interpreting these regional production cost fIgures. The average 

yields for the regions were calculated from the averages of the 1984, 1985, and 1986 crops and thus 

represent a narrow data base. Additionally, the regions themselves are large and diverse, creating 

ambiguities among the cost figures. These and other data limitations thus preclude any statistically 

significant results. 

However, it is reasonable to conclude that differences do exist. Total production costs per acre 

(excluding rent) are roughly similar for the three crops, and, thus, yield differentials create most of 

the contrast between the regions. The Lake States and Corn Belt, with their cost advantage, 

dominate the corn and soybean production, and the U.S. average reflects this. The Southeast, 

including Virginia, displays comparable fixed costs per bushel for the three crops but suffers from 

much higher variable expenses. This disadvantage has serious connotations for producers in 

Virginia, especially if USDA disinvolves itself from direct market activities, thereby letting the free 

market set price floors. Although Virginia producers may have several advantages, such as the 

proximity to Norfolk/Hampton Roads ports and lower rental charges (which are a function of cost 

of production and profit margins), the regional cost comparison portends of necessary adjustments 

within the market structure. 
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The above results formed the basis for the agricultural portion of the marginal lands compar

ison. They indicate that, even under optimistic price levels, agricultural production on marginal 

and supra-marginal soil series may have difficulty generating consistent positive returns. The re

mainder of this chapter will focus on the forestry investment results. 

Forestry 

The fmanclal results generated for the forestry investment alternative were developed in a general 

format for each productivity class of soils. This approach facilitates the fmancial analysis of any 

soil series or association, as long as one has an accurate estimate of productivity potential. The 

results are presented as equal annual equivalents, a form comparable to the annual profit or loss 

generated by the agricultural budgets. However, to interpret these results correctly, full compre

hension of the underlying assumptions is critical. The results are generally positive and competitive 

with agricultural alternatives, although exceptions do exist. 

Recent long-range forest product sector assessments by the USDA Forest Service have projected 

real stumpage price appreciation for southern yellow pine at 2 percent over the next 40 years. 

However, to compensate for the uncertainty and risk associated with projecting investment results 

occurring 35 to 45 years into the future, a 1 percent rate of real stumpage price appreciation was 

adopted for sawtimber and pulpwood (Adams and Haynes, 1985). Although somewhat arbitrary, 

this lower price appreciation rate reflects a more conservative outlook. Additional analyses using 

2 percent and 0 percent real price appreciation were also conducted and formed best-case and 

worst-case scenarios similar to the agricultural analysis. 

The potential, additive effects of Conservation Reserve Program or Chesapeake Bay Program 

benefits were also transformed to EAE's. The results illustrate the potential enhancement provided 

by the government subsidies to eligible landowners. 
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Lohlolly Pine 

The analysis for loblolly pine examined a wide range of initial conditions. Site indices and their 

associated fiber yields varied from 50 to 65 feet, on a 25-year basis. Stumpage prices ranged from 

$55.00 to $130.00 per thousand board feet. A most-likely market price of $105.00/mbfwas chosen 

for loblolly pine, based on 5-year market activity (Data Resources Incorporated, 1985). The 

nominal discount rates used included 8, 10, and 12 percent. The EAE values using the 1 percent 

rate of real price appreciation are presented in Table 13. 

EAE~s calculated using the 8 percent discount rate were all competitive Vvi.th agriculture, even 

on low quality sites. EAE~s for the 10 and 12 percent rates were mostly positive and ranged from 

negative $7.00 to $26.00 per acre. Most all EAE's calculated with the $105.00/mbf stumpage price 

were significantly positive, even under the higher discount rates. Again, because a landowner's 

appropriate rate of interest is an individual consideration, it is not possible to comment on which 

of these interest rates is correct. 

Figure 14 displays a graphical analysis of the EAE's for loblolly pine investments under 0, 1, 

and 2 percent rates of real price appreciation. Although the 1 percent level was chosen as most 

likely in this analysis, the figure demonstrates the results of deviations from the 1 percent level. 

Eastern White Pine 

Higher EAE's were calculated for the white pine analysis than for the loblolly. Primarily con

tributing to this were the shorter rotation lengths and higher fmal harvest volumes with roughly 

equal initial stumpage prices. Initial stumpage prices ranged from $80.00/mbf to $120.00jmbf, with 

$100.00 chosen as the most-likely market price, based on past activity (Data Resources Incorpo

rated, 1985). Similarly, the reduced establishment costs contributed to the improved fmancial re-
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TabJe 13. Equal AnnuaJ Equivalent Values for Loblolly Pine in Virginia, 45~year Rotation, I Percent 
Real Price Appreciation (Dollars Per Acre) 

Initial 
Site Index Sawtimber EAE's Per Acre 

25/50 Yr. Stumpage for Selected Rates 
Basis Prices of Interest 

(Ft) ( $f.bf) Discount Rate 
8% 10% 12% 

50/68 $ 55 $ 9 ($ 1) ($ 7) 
80 17 3 ( 5) 

105 24 7 ( 3) 
130 32 11 ( 1) 

55/75 55 14 2 ( 5) 
80 22 7 ( 3) 

105 31 11 0 
130 39 16 2 

60/82 55 19 6 3) 
80 28 11 0 

105 38 16 3 
130 48 21 6 

65/88 55 23 8 ( 1) 
80 34 14 2 

105 44 20 5 
130 55 26 8 

Notes: 
Wood fiber yields are as follows: 

Site Index 50: 8 cords pulpwood at age 25; 7 cords at age 33. 
and 4 cords and 13 mbf sawtimber at age 45. 

Site Index 55: 11 cords at age 24: 9 cords at age 33: 
and 4 cords and 14 mbf at age 45. 

Site Index 60: 11 cords at age 20: 15 cords at age 33: and 5 cords 
and 16 mbf at age 45. 

Site Index 65: 12 cords at age 18: 20 cords at age 33: and 3 cords 
and 19 mbf at age 45. 
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Figure 14. Equal Annual Equivalent Values for LobloUy Pine Investment Under Varying Rates of Real 
Price Appreciation 
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sults. All EAE's were positive, ranging from $1.00 to $186.00 per acre. Table 14 presents the 

calculated white pine investment EAE's with 1 percent RPA. 

If one accepts the underlying assumptions and the 1 percent RP A for white pine, the calculated 

returns are easily competitive with those from agriculture. Using the lower discount rates and av

erage or better sites, none of the analyzed agricultural alternatives are comparable. Additionally, 

Figure 15 demonstrates the effects of varying the rate of real price appreciation, given an initial 

stumpage price of $100.00-per-mbf and a 10 percent discount rate. 

Higher discount rates, lower site quality, and low RPA projections reduce many of the calcu

lated EAE's for loblolly or white pine investments to insignificant or negative levels. Concurrently, 

government programs exist that can enhance forest investments on marginal agricultural land. The 

remaining portion of this chapter will detail their impact. 

The Conservation Reserve and Chesapeake Bay Programs 

Both the Conservation Reserve Program and the Chesapeake Bay Program were initiated to 

convert highly erodible crop and pastureland into less intensive land uses. Under both programs, 

pine plantation establishment is an option. The programs are designed to provide an interim in

come source for landowners while reducing the perceived excess of cropland in production. 

Conservation Reserve Program 

The CRP provides an annual payment for 10 years, after which the landowner may choose to 

change the low-intensity land use or not. Six sign-ups have been administered by the Agricultural 

Stabilization and Conservation Service (ASCS) since the program's inception. Landowner bids in 
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Table 14. Equal Annual Equivalent Values for Eastern White Pine in Virginia, 35-year Rotation, 1 
Percent Real Price Appreciation (Dollars Per Acre) 

Initial 
Site Index Sawtimber EAE's Per Acre 

25/50 Yr. Stumpage for Selected Rates 
Basis Prices of Interest 

(Ft) (S/_bf) Discount R.ate 
8% 10% 12% 

50/68 $ 80 $ 22 $ 10 $ 1 
100 31 15 4 
120 39 20 8 

55/75 80 35 18 6 
100 47 25 11 
120 58 32 15 

60/82 ~O 51 28 12 
100 66 38 18 
120 82 47 25 

65/88 80 70 40 20 
100 90 53 28 
120 111 66 36 

70/95 80 93 54 29 
100 119 71 40 
120 145 88 50 

75/102 80 120 72 40 
100 153 92 53 
120 186 113 66 

Notes: 
Wood fiber yields are as follows: 
Site Index 50: 13 mbf sawtimber at age 35. 
Site Index 55: 18 mbf at age 35. 
Site Index 60: 24 mbf at age 35. 
Site Index 65: 31 mbf at age 35. 
Site Index 70: 40 mbf at age 35. 
Site Index 75: 51 mbf at age 35. 
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Virginia have ranged from $15.00 to $150.00 per acre, subject to ASCS committee approval. Ac

cepted bids have ranged from $15.00 to $70.00 per acre, depending upon region, sign-up, and soil 

loss factor. During the last several sign-ups, the bid range has narrowed, and the average accepted 

bid has increased. The current maximum accepted bid in Virginia is $70.00 per acre for the most 

NcriticalH cropland, with $60.00 and $50.00 the maximum for the next two classes (Leggett, 1988). 

EAE values were calculated for potentially acceptable bids of $30.00, $40.00, $50.00, $60.00, and 

$70.00 per acre. They were generated assuming either a 35- or 45-year rotation and are presented 

in Table 17. 

Chesapeake Bay Program 

Although of less magnitude, the one-time $75.00 per-acre payment from the Chesapeake Bay 

Program may provide substantial benefits to those ineligible for the CRP. The Chesapeake Bay 

Program is available in the 68 counties in the Chesapeake Bay and Chowan River Basin; at the 

same time, the program is designed to include critical pastureland. However, it should be noted that 

most counties in the Southern Mountains are excluded, where the program could provide sub

stantial benefits to the large proportion of pasture1and. The resulting EAE's are presented in 

Table 18. 

The benefits of these two programs are obvious. Indeed, participation in either could create an 

acceptable investment from a marginal one or could further increase an attractive opportunity. 

Some marginal soils will be restricted; however, many are eligible for participation, depending on 

regional location and specific site characteristics. Sign-up for the CRP with forestry option has 

been increasing, as landowners learn more about the bidding process and as they see the acceptable 

bids increase in dollar value. During the futh sign-up, 4,827 acres were enrolled to forestry in 

Virginia, bringing that total for sign-ups 1-5 to 16,905 acres. Use of the forestry option is antic-
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Table 15. Equal Annual Equivalent Values for Potentially Accepted Bids From Participation in the 
Conservation Reserve Program, per Acre (in Dollars) 

Annual Rotation Discount Rate 
Payment/Acre Length 8% 10% 12% 

$30.00 35 Years 17.27 19.11 20.73 
45 Years 16.62 18.68 20.47 

$40.00 35 Years 23.02 25.48 27.64 
45 Years 22.17 24.92 27.29 

$50.00 35 Years 28.79 31.86 34.56 
45 Years 27.71 31.15 34.11 

$60.00 35 Years 34.55 38.23 41.47 
45 Years 33.25 37.38 40.93 

$70.00 35 Years 40.30 44.60 48.38 
45 Years 38.79 43.61 47.75 
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Table 16. Equal Annual Equivalent Values from Participation in the Chesapeake Bay Program, per 
Acre (in Dollars) 

Rotation 
Length 

35 Years 

45 Years 

RESULTS 

Discount Rate 
8% 10% 12% 

6.43 7.78 9.17 

6.19 7.60 9.06 

86 



ipated to increase in the successive sign-ups (Leggett, 1988). The initial Chesapeake Bay Program 

sign-up has been extremely low, with few producers entering the plantation option of the program. 

Most of the landowner sign-up to date has concentrated on waste-handling facilities and other 

erosion control structures (Landers, 1988). 
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DISCUSSION 

The variety of results produced by the study can create some confusion when viewed in their 

entirety. The ranges of product prices, appreciation rates, and discount rates produced diverse re

sults with both the agricultural and forestry investment alternatives. However, the most-likely 

scenarios detailed earlier form the comparison. The best-case and worst-case situations are included 

to demonstrate deviations from the situations chosen as most-likely. 

Landowner and producer situations are unique; therefore, only general conclusions can be 

drawn from the results. Furthermore, through the intervention of government programs, marginal 

fmancial investments in either agriculture or forestry can be improved. The annual profit or loss 

calculations for both forestry and agriculture represent the best estimates of potential returns, given 

the current economic outlook. The estimates, however, are only as good as the assumptions used. 

Presumably, the forecast for each alternative could be as optimistic or pessimistic as desired, de

pending on the assumptions. 

The following discussion will briefly concentrate on issues that can create changes in the as

sumptions and economic variables used in the models. Those factors whose modification could 
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change the investment outcome will also be examined. Finally, the report will briefly comment on 

the risk and reward differential between the two alternatives. 

Variable Costs 

The farm management agents constructed the enterprise budgets using factor input levels they 

considered appropriate for certain crops and soils. The case studies generated estimates of variable 

costs of production that were similar to those projected by the fann management agents. \Vhile this 

small sample is not necessarily a true representation of the producer population, it does indicate that 

a substantial input is required to produce crops on marginal soil series. For the three grain pro

ducers interviewed, some variable inputs (most notably fertilizer) were different than recommended. 

The case studies do suggest that minor revisions in the variable costs for the enterprise budgets are 

possible; however, a sizeable reduction in the inputs necessary to produce certain yields is not likely. 

Several farm management agents suggested the use of no-till technology to reduce variable costs 

in production. Some expenses are increased, such as herbicides; conversely, other variable expenses, 

such as fuel, oil, machinery repair, and labor, are significantly reduced. Fixed costs are roughly the 

same, but management requirements are greatly expanded. Total costs are slightly reduced, and 

no-till production is estimated to raise potential yields because of its increased conservation of 

moisture and nutrients (U.S. Congress OT A, 1982). Farm management agents indicated that the 

greatest constraints against producer adoption of no-till technology were management requirements 

and fixed machinery adjustments. 

Levels of prices exogenous to the agriculture industry represent another source of variable ex

pense adjustment. In 1985 and 1986, declining energy prices reduced many of the factor costs in

corporated in the production budgets. Fertilizer, fuel and oil, and chemical expenses experienced 

the greatest reductions (USDA Economic Research Service, 1987). In addition, declining interest 
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rates lowered debt servicing costs, a major burden to most producers in the mid 1980's (USDA 

Economic Research Service, 1987). 

Predicting exogenous price levels is beyond the scope of this report. In fact, given the rate at 

which economic situations throughout the globe now change, projecting long-term price levels for 

most factors of production is becoming more difficult for any method. For example, a reputable 

oil market analyst has likened 10-year global oil price projections to projecting through eternity 

(Barrons, 1988). Therefore, speculation on potential adjustments to variable production expenses 

through these price mechanisms was not attempted. 

As mentioned before, tremendous potential exists in many fields of agricultural research for 

technological advancement (Duvick, 1986). Should a technological innovation occur that increases 

productivity, variable costs per bushel may be reduced. Since the present agricultural industry 

demonstrates a structure close to perfect competition, most of the benefits from technological 

breakthroughs should be passed to the producers and landowners (the owners of factor inputs) in 

the short run. And, given the structure of competition within the industry, any lower costs should 

also be transferred to the fmal consumers in the long run, unless a portion of the producers or the 

primary processors can restrict the cost reduction. At the same time, there is little consensus con

cerning projections of productivity increases. 

Fixed Costs 

The fixed cost component was relatively harder to discern for the typical producer than variable 

costs. In fact, the figures used in the budgets represent the farm management agents' best estimates 

of the fixed costs necessary for production on an average size farm for each region. Since the actual 

expenses are based on machinery age, cost basis, operator debt level, and other factors, each pro

ducer's fixed costs are unique. 
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The four operators interviewed demonstrated lower fIXed costs than were originally estimated 

by farm management agents. Most of the observed discrepancy was due to older-than-projected 

machinery, some of which had been depreciated beyond its allowance. In two of the case studies, 

the actual fixed machinery costs and-debt servicing costs were documented; in the other two, they 

were not. 

Through opportune purchases of used equipment, timely machinery and facility repair, and the 

careful management of debt levels, a good manager may effect lower fixed costs to production than 

those projected (Perkinson, 1988). Conversely, the consensus of the farm management agents and 

agricultural economists is that the figures used in the budgets represent a minimal charge for con

tinuing operations. 

Product Markets 

The fixed and variable cost components have been estimated assuming state-of-the-art man

agement and constant cost control. Therefore, unless exogenous adjustments occur, the required 

production costs are expected to remain at these substantial levels. A more optimistic possibility 

for improving agricultural returns is a change in the commodity markets and their price levels. 

National and international markets have recently strengthened for Virginia's agricultural pro

ducers. Commodity grain and oil seed markets have changed drastically from the 1985-1987 period, 

while local and national markets for hay and livestock have also improved. 

Per capita domestic consumption of meat has risen for the past 30 years or more (American 

Meat Institute, 1987). At the same time, per capita consumption of red meat has decreased, pri

marily because of health concerns. However, the red meats produced today are leaner and more 

healthful than those of five years ago, and domestic demand is expected to increase (Marriott, 1988). 
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The livestock industry, particularly beef, is currently at the bottom of a long industry cycle 

(McKinnon, 1988). Inventories for brood cows, stockers, and yearlings are near 25- or 3D-year lows 

(USDA Agricultural Statistics Board, 1988). Corresponding beef prices are roughly 10 cents per 

pound higher than the 10-year averages used in budget construction (Barrons, 1988). Conversely, 

it is unknown how the excess capacity present in the livestock industry will respond to increased 

demand and market prices (Eller, 1988). 

Market demand and prices for hay have been increasing for Virginia producers. The increase 

in small, part-time operators has increased the demand for hay, especially in some localities 

(McKinnon, 1988). Additionally, market proceeds can bring a substantial premium to the $50.00 

to $75.00 per ton used in the budgets, especially for high-quality grass and legume hay sold to horse 

owners. Most of the fann management agents expect demand and prices to strengthen; however, 

the analysts are unable to quantify future changes from the $60.00-per-ton average used in the 

budgets. 

Per capita domestic demand for basic grains and oil seeds is projected to change little over the 

foreseen period, as the United States is well fed (or too well fed) on average. Total domestic de

mand should increase as the population expands but is not expected to show substantial change. 

Therefore, most analysts view export levels as the primary source of change in the markets (Batie 

and Healy, 1980). 

Indeed, the resurgence in the grain and oil seed markets is being driven by export sales for U.S. 

producers. A 10 percent increase in agricultural exports is projected for 1988, mostly due to the 

currency exchange rates and several export-assistance plans (Smart et al., 1988). During recent 

years, exports have comprised an important proportion of the demand for domestically produced 

grains and oil seeds. An analysis of com, wheat, and soybean exports (grain) for 1974-1987 dem

onstrates their overwhehning importance (see Figure 16). Moreover, Schwinden (1986) has caleu-
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Figure 16. Exports as a Percentage of TataJ U.S. Demand for Selected Crops 
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lated that export sales comprised even higher percentages of demand than presented in Figure 16. 

His analysis indicated that exports comprised the following percentages of sales during 1983-1984: 

corn -- 25 percent 
soybeans -- 50 percent 
wheat -- 60-65 percent 

Whether or not the export market expands sufficiently for free market prices to rebound to 

earlier levels depends on a myriad of factors. Domestic and international macroeconomic variables, 

trade barriers and incentives, and the overall health of the global economy will greatly affect future 

levels of agricultural trade. The effects of macroeconomies have already been detailed in other 

chapters. Trade barriers and incentives are present in most countries and economic trading com-

munities but are too numerous to comment effectively on in this report. Notwithstanding, they 

will certainly affect trade patterns for most countries. 

The health of the global economy is critical to international trade and especially to agricultural 

commodity trade. Most U.S. agricultural exports go to developed countries (56 percent), with the 

balance split between developing countries and those with centrally planned economies (Batie and 

Healy, 1980). Since 75 percent of the world's population lives in the developing countries, a key 

to increasing exports is tapping the demand for those countries. However, with the recent global 

recession and collapse of oil prices, many of these countries have been forced to become self-

sufficient in food production. Should these countries increase their incomes and ability to import 

other food stuffs, the potential for U.S. agricultural exports is enormous (Batie and Healy, 1980). 

The potential for substantial improvement in market demand for U.S. agricultural commodities 

certainly exists. Conversely, the possibility of market deterioration through a number of factors is 

a reality. Given the complex interrelationships among domestic and international factors that will 

determine the ,outcome, there are few analysts that will attempt long-term predictions. 
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The direction and magnitude of the future market changes that will affect Virginia producers' 

profit margins is unknown. Should various forces effect an increase in demand, ceteris paribus! 

prices could rise to levels where agriculture will enjoy a competitive advantage over forestry on 

marginal lands. The opposite seems equally possible. The future itself seems to be the best indi

cator of the results. 

Forestry Investment Analysis 

The actual budgetary computations for the forestry investments have been simplified relative to 

the agricultural procedures. There are fewer inputs factored into the analysis, and, consequently, 

fewer decisions concerning input levels are required. Although the Quick-Silver Investment Anal

ysis package is more complicated than the enterprise budget spreadsheets because it must deal with 

time, it remains a discounted cash-flow model. The variables used do require careful consideration. 

Because there are fewer inputs, smaller modifications may create larger changes in the results. The 

remaining portion of this chapter will be used to comment on several factors that affect the forestry 

results. 

The future levels of population, personal income, economic activity, real interest rates, inflation, 

and other variables are dramatically important to investors in forest management. Through the 

marketplace, levels of these basic variables will be transformed to forest product demand functions, 

and thence through other markets to the derived demand for the raw material--stumpage. Demand 

will interact \vith available supply levels and will determine market prices for both finished products 

and raw materials. These price levels will then effect changes in successive demand and supply 

functions for the markets, and so forth. The resulting rate of real price change will be a key deter

minant of investment performance. 
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The investment returns are detennincd to a great extent by factors beyond the control of the 

landowner. In fact, even a slight negative change in RP A can turn positive, competitive results into 

marginal or negative returns. However, this aspect of the investment analysis has been examined 

in previous chapters. 

Some comment is warranted about the applications of the two pine species as forest products. 

More specifically, what characteristics do the species possess that affect their demand as forest 

products? Further, how may these characteristics impact demand in the uncertain future? 

Southern yellow pine (SYP) is an industry term for any of the following yellow pine species (or 

their derived forest products): loblolly, longleaf (Pinus palustris), shortleaf (Pinus echinata) , and 

slash pine (Pinus elliottiz). They possess roughly equal properties, many of which are useful in 

various aspects of manufacturing. These properties and characteristics may provide SYP with a 

competitive advantage in future markets. 

Mechanical strength and high permeability are the two most advantageous characteristics of 

SYP as a forest product. The inherent mechanical strength allows SYP's use as an engineering 

component, rather than just framing lumber (Market News, 1986). The high permeability makes 

for effective chemical (pressure) treating and high-temperature drying. These properties are trans

lated into advantages in marketing and cost of production, respectively. In other properties, such 

as dimensional stability or machineability, SYP is either comparable to or at a disadvantage to other 

species or industry groups, such as spruce-pine-fIr (SPF) (Koch, 1972). 

These qualities may create a substantial impact on the rate of real price appreciation for loblolly 

pine forest investments. Should the industry be able to exploit SYP's characteristics in engineered 

and treated materials, higher profit margins are possible (Market News, 1986). Consequently, the 

higher margins could allow stumpage prices to increase, should southern pine raw material supplies 

decrease in the future, as forecast by The South's Fourth Forest (USDA Forest Service, 1987). 
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Toward an uncertain future, SYP's mechanical and physical properties offer the species an advan

tage that should help it compete. 

The utilization of eastern white pine offers a contrasting perspective. The species is primarily 

used in millwork and furniture applications (Lamb, 1988). The lumber itself offers purity in grain 

and texture, a preferred knotty pattern, and excellent dimensional stability. Additionally, the wood 

is easily machined and fmished (Lamb, 1988). 

The differences in utilization of SYP and eastern white pine could create divergent paths in fu

ture markets. Eastern white pine endures competition from western soft pine species in the 

millwork market. Concurrently I its demand in the furniture market is subject to consumer prefer

ence and furniture styles. While white pine furniture currently enjoys an approximate 10 percent 

share of the wooden furniture market, demand can be highly variable (Lamb, 1988). Because of 

these factors, caution is necessary when applying a 1 percent RP A to the investment analysis for 

eastern white pine. 

The characteristics and utilization of both species will influence their investment outcome. This 

report offers no quantitative analysis of these factors on the markets for the respective species, but 

they do exist. 

A multitude of factors will contribute to the fmal results of a forestry investment on marginal 

lands. The most powerful forces influencing stumpage RP A are exogenous to the individual in

vestment. However, the landowner does have the latitude to modify some aspects of the invest

ment. The greatest potential for altering the investment outcome lays in specification of the 

establishment costs and rotation length. 

Stand establishment represents a major capital expenditure at the inception of the investment. 

Should the landowner contrive a lower establishment cost, the investment returns could be en-
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hanced. For example, a fanner could use idle time in the winter to plant seedlings or could use his 

own equipment and time to release the stand from competition. Similarly, he might choose to re

duce the number of seedlings planted, thereby decreasing labor and seedling costs. Although an 

opportunity cost would have to be assessed if the landowner used his own time, the trade-off might 

prove beneficial. 

Another simulation was run to illustrate the effects of lower establishment costs. EAE's were 

calculated for a $SO.OO-per-acre establishment cost using the standard assumptions, site index 

60(82), an initial $10S.00-per-mbf stumpage price, and 1 percent RPA for loblolly pine. The revised 

EAE's were $40.00, $19.00, and $6.00 per acre, for 8, 10, and 12 percent discount rates, respectively. 

This compares to $38.00, $16.00 and $3.00 per acre with a $70.00 establishment cost. 

Similarly, a landowner could devise a management regimen with both a reduced capital ex

penditure and investment horizon. EAE's were calculated for the following investment specifica

tions: 

• loblolly pine, site index 60/82; 

• $SO.OO-per-acre establishment charge, other costs standard; 

• $105.00 mbfinitial stumpage price, 1 percent RPA; 

• 3S-year rotation (1 thinning at age 22), removing 14 cords of pulpwood at age 22, and 14 mbf. 

sawtimber and 7 cords of pulpwood per acre at age 3S. 

The EAE's generated for the discount rates were $SO.OO, $29.00, and $14.00 per acre, as com

pared to $38.00, $16.00, and $3.00 per acre for the base analysis. As stated before, DOF's experi

ence is that most private, nonindustrial forestland landowners will hold their stands beyond the 

fmancially optimal length. However, options exist for landowners to increase the fmancial 

competitiveness of the forestry investment management regimens presented in this analysis. 
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Summary 

Paramount to the performance of either investment alternative is the relative strength or weak

ness of the individual product markets. Stronger demand relative to supply will lead to higher 

prices, increasing the possibility of competitive returns. 

Although demand and prices have been rising, current revenues do not create positive cash flows 

for agricultural production on marginal lands, with a few exceptions. Even at more optimistic 

prices used in the analysis, the total costs for most of the crops and livestock management regimens 

examined preclude profitable operation. As mentioned, there are potential means to reduce the 

total costs to operation presented here and thereby increase profitability. 

However, the most promising prospects for agricultural producers Of landowners with a signif

icant portion of marginal land lie in a market resurgence. The recent surge in exports and rise in 

commodity prices has been encouraging. Domestic demand is increasing slowly and will probably 

continue to do so. The health of export markets for U.S. and Virginia producers will be instru

mental in determining future profit levels in the staple products. The regional comparison of costs 

of production indicate that Virginia producers, particularly those on marginal soils, face a distinct 

disadvantage to producers in other regions. Therefore, as more pressure is placed on the USDA 

to desist from its active intervention in the markets, the export demand levels will assume a more 

important role in the future (Smart et al., 1988). 

Similarly, price levels in the forest products industry, specifically for loblolly and white pine 

stumpage, will dominate the forestry results. Although the federal government programs may en

hance a conversion to forestry, they will not be eligible to all landowners and may be curtailed as 

they reach their stated area objectives. 
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Lower rates of real price appreciation create negligible or negative fmancial returns for the 

loblolly pine management at the higher discount rates. An investor can currently obtain high

quality fmancial instruments (for example, corporate bonds) of similar investment lengths at 10 to 

13 percent interest (Barrons, 1988). The possibility of the low RPA therefore generates reasonable 

concern about the competitiveness of forestry investment, both to agriculture and other fmancial 

markets. 

A comment on the differential between risk and return for the two alternatives is also necessary. 

No attempt is made to quantify or qualify the levels of risk for either the forestry investments or 

cropping schedules on the marginal soils. It should be noted that the capital investment for con

tinuing operations in agriculture production is more substantial than that for the forestry invest

ment. Given that agriculture is more susceptible to biological risk (Stanley et al., 1987), the market 

returns from production should compensate for this, relative to other alternatives (Foster, 1979). 

If the market returns do not compensate for this risk differential, it may add justification for the 

conversion to another alternative. This principle would be equally applicable to a comparison be

tween forestry, agriculture, and/or the investor.ls other fmancial alternatives. 

Finally, a remark should be made concerning perhaps the most influential factor within a land 

use decision--the owners; individual, subjective values. Because they are practically as diverse as 

the number of landowners in Virginia, no effort was made to include them in the comparison. 

However, no matter how uneconomic these values may be, they will undoubtedly contribute to the 

fmal decision. 
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Northern Coastal Plain 
Charles City County King William Co. 
Essex Co. Lancaster Co. 
Gloucester Co. 
James City Co. 
King and Queen Co. 

Mathews Co. 
Middlesex Co. 
New Kent Co. 

Southern Coastal 
Accomack County 
Brunswick Co. 
Chesapeake, City 
Dinwiddie Co. 
Greensville Co. 

Plain 
Isle of Wight Co. 
Nansemond Co. 

of Northampton Co. 

Northern Piedmont 
Albemarle County 
Amherst Co. 
Caroline Co. 
Culpeper Co. 
Fairfax Co. 
Faquier Co. 
Fluvanna Co. 
Goochland Co. 

Southern Piedmont 
Amelia County 
Appomattox Co. 
Bedford Co. 
Buckingham Co. 
Campbell Co. 
Charlotte Co. 

Northern Mountains 
Augusta County 
Bath Co. 
Clarke Co. 
Frederick Co. 

Southern Mountains 
Alleghany County 
Bland Co. 
Botetourt Co. 
Buchanan Co. 
Carroll Co. 
Craig Co. 
Dickerson Co. 

Prince George Co. 
Southampton Co. 

Greene Co. 
Hanover Co. 
Henrico Co. 
King George Co. 
Loudoun Co. 
Louisa Co. 
Madison Co. 

Chesterfield Co. 
Cumberland Co. 
Franklin Co. 
Halifax Co. 
Henry Co. 
Lunenburg Co. 

Highland Co. 
Page Co. 
Rockbridge Co. 

Floyd Co. 
Giles Co. 
Grayson Co. 
Lee Co. 
Montgomery Co. 
Pulaski Co. 
Roanoke Co. 
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Northumberland Co. 
Richmond Co. 
Westmoreland Co. 
York Co. 

Surry Co. 
Suffolk) City of 
Sussex Co. 
Va. Beach, City of 

Nelson Co. 
Orange Co. 
Prince William Co. 
Rappahannock Co. 
Richmond, City of 
Spottsylvania Co. 
Stafford Co. 

Mecklenburg Co. 
Nottoway Co. 
Patrick Co. 
Pittsylvania Co. 
Powhatan Co. 
Prince Edward Co. 

Rockingham Co. 
Shenandoah Co. 
Warren Co. 

Russell Co. 
Scott Co. 
Smythe Co. 
Tazewell Co. 
Washington Co. 
Wise Co. 
Wythe Co. 
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Appendix A. APPENDIX A2: Case Study -
Producer C 

An Illustration of the Effects of the USDA Feed Grain Support Program 
as Enacted by the 1985 Food Security Act 

Producer C raises com grain, soybeans, peanuts, and watennelons. Nonnally, all four 
crops are used in rotation on the more productive sites, whereas com and beans are in rotation 
on the less productive soils. However, due to the Feed Grain Support Program, all but one 
field with an ASCS com base was planted to com in 1987. This example illustrates the effects 
of the support program on producer margins and behavior. 

The farm operator is enrolled in both the 70/30 and 0/92 options within the program. In 
the fonner, the farmer plants 70 percent of his base acreage and idles 30 percent. Under the 
0/92 option, the producer plants none of his base acreage, up to 92 percent of the total, al
though at a lower support rate. Another option is the 80/20 plan. 

For idling the percentage of his cropland "base," the farmer receives a deficiency payment 
by the USDA. The deficiency payment is determined by subtracting the current ;1oan rate" 
from the "target price," as set by the Secretary of Agriculture. This deficiency payment (in the 
form of $/bushel) is then applied to the producer's ASCS "base productionH estimate to de
termine total payment. The current Feed Grain Support Program and 'Vheat Support Pro
gram are examples of the USDA's voluntary supply control program. 
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PRODUCER C: Cropping Fields with Corn Base 

Base (Total) Plant Not Plant ASCS Base Base 1987 
Acreage Yield Production Payment 

(Acres) CAc.) CAc.) (Bu./ac.) (Bu. ) ($) 

28.4 19.9 8.5 78 2215.2 $2090.00 
73.1 51.2 21.9 83 6067.3 5735.00 
18.7 13.1 5.6 83 1552.1 1458.00 
10.8 7.5 3.3 75 810.0 763.00 
8.4 5.9 2.5 75 630.0 592.00 
8.5 6.0 2.5 83 705.6 663.00 

29.6 20.7 8.9 72 2131. 2 2003.00 
8.4 0.0 8.4 75 630.0 551. 00 

29.2 Planted to Peanuts ------ -------

215.1 124.3 53.2 79.50 Avg. 14741.1 $13304.00 
(In program) 

The 1987 target price was $3.03 per bushel; the same year loan rate of $2.09 per bushel 
created a deficiency payment of $0.94 for each bushel of base production. The 79.50 bushel 
average created approximately $75.00 per acre in support payments for participating in the 
program. At the same time, producer C received $1.98 per bushel market price for his 1987 
corn crop. The market proceeds, together with the deficiency payment generated $2.92 per 
bushel in revenues v. $2.77 per bushel in production costs. 'it 

Under the 0/92 plan, producer C idled an 8.4-acre field. He received a $551.00 payment, 
or $0.87 per bushel of ASCS production base ($65.60 per acre). Initially, this option seems 
more attractive than the 70/30 program. It should be noted that most producers will have a 
substantial level of fixed costs; therefore, they will attempt to produce a crop in the hope that 
they will better compensate for the fixed costs. However, assuming small fixed expenses and 
present market conditions, the 0/92 option does present an opportunity for many producers. 

Should the landowner decide to plant trees, the logical choice would be to plant the less 
productive fields frrst. Corn base would be reduced by the ASCS base production of the 
acreage planted. Total benefits from the support program would be reduced, but per acre 
benefit would not change. 

Throughout the remainder of the 1985 Food Security Act, the revised target prices are as 
follows: 

Crop 

Feed gra.in 
Wheat 

1986 

3.03 
4.38 

1987 

3.03 
4.38 

1988 

(in Dolla.rs) 

2.93 
4.23 
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1989 

2.79 
4.03 

1990 

2.67 
3.87 

110 



Loan rates are decreed by the law to approximate 75 to 85 percent of average market prices 
during the harvest season, unless adjusted by the Secretary of Agriculture. The loan rate was 
adjusted by the Secretary for 1986 and 1987. 

·(Note: Two fields are rented from absentee landowners. If rented fields are in the Feed Grain 
Support Program, then landowner receives one-half the deficiency payment as annual rent.) 
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Appendix A. APPENDIX A3 - Agricultural 
Enterprise Budgets 

The following are selected Agricultural Enterprise Budgets representing each of the major 
agricultural products used in the analyses. 
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Full-Season Com· 80 Bushels 

Item: 

LACRE 

80BU. YIELD 

Quant. i t.y Cost per 
Unit 

====-----
Cost per 

Acre 
Your 
Farm 

~~-------~----~--~~---------------------~~-~-~--~---~-~-~-------------
OPERATING EXPENSES 
PRIMARY PRE-HARVEST EXPENSE 

Seed: CORN . 25UNIT 60.00/UNIT 15.00 
,OOLBS ,ootu .00 

Nit.rogen 125.00LBS .24/LB 30.00 
Phosphat.e 4S ',OOLBS .2S/LB 11.25 
Potash. 4S.00LBS .IS/LB 6.75 
Custom Application l,OOACRE 4.50/ACRE 4.50 

*Herbicide I.OOACRE 12. 73/ACRE 12.73 
*Insecticide 1.OOACRE .OO/ACRE .00 

Custom Application 1.00ACRE 4.50/ACRE 4.50 
Fuel 4.91GAL . SO/GAL 3.93 
Repairs, Oil, Lube I.OOACRE 7.ll/ACRE 7.11 
Labor 2.25HRS /HR .00 

SUB-TOTAL Primary Pre-Harvest Expenses: 

SECONDARY PRE-HARVEST B 
Lime .SOTONS lS.OO/TON 9.00 
Crop Insurance I.OOACRE .OO/ACRE .00 
Production Interest 95. 76DOLS lIS 6 MO 5.27 

SUB-TOTAL Secondary Pre-Harvest Expenses: 

HARVEST EXPENSES 
Fuel 2.95GAL .80/GAL 2.36 
Repairs, Oil t Lube 1.00ACRE 6. 46/ACBE 6.46 
Labor .75HR. /lIB. .00 
Hauling 80BU .15/BU 12.00 
Storage SOBU .OO/BU .00 
Drying SOBU .25/BU 20.00 

SUB-TOTAL Harvest Expenses: 

TOTAL OPERATING EXPENSES 
Price/Bushel needed t.o cover Operating Expenses 
==============--===::--=============================== 
OWNERSHIP &: FIXED EXPENSES 

Tractors &: Machinery LACRE 
Storage 80BU. 
Labor 3.00BOURS 
Land lACRE 

38.21/ACRE 38.21' 
O/BU .00 

4.00/BOUR 12.00 
2/ACRE 2.00 

SUB-TOTAL OWnership « Fixed Expenses: 
=============================--

-' 

95.76 

14.27 

40.S2 

150.85 
1.S9 ----

52.21 

TOTAL COSTS _ 203.07 __ _ 
Price/Bushel needed to cover Total Costs 2.54 
========== -=--===---=-====~~=~= 
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Full-Season Soybeans. 2S Bushels 

SOYBEANS(FULL) 1988 
CROP BUDGET GUIDE 

25BUSBEL YIELD 

SUM 
ESTIMATED 
NOV •• 1987 

ITEM QUANTITY UNIT PRICE TOTAL YOUR FA 

RECEIPTS 25 

OPERATING COSTS (VARIABLE) 
Seed, # .75 
Nitrogen 
P20S, Pro-rated 40 
K20, .Pro-rated 50 
Spreading I Ac .5 
Lime. ton .33 
Chem.-Nemat. 

Herb. 
Insecticides 
Fungicides 
Other 

l)Prod. Mach. 
Repairs 
Fuel ,oil 

2)Harv. Mach. 
Repairs 

• -Fuel,oil 
Gas,elec 

Marketing 
Crop Insurance 

Miscellaneous 
Interest 

SUB TOTAL VARIABLE 

25 

84.74 

9.00 

.22 
.165 
4.50 

27.00 

.08 

.04 

FIXED COST (OVERHEAD OR oWNERsH::tP) 
Labor 3.4 4.00 
Prod. Mach. (3) 
Harv. Mach. (4) 

SUB TOTAL FIXED (excluding land) 

TOTAL EXPENSES (excluding land) 

RETURNS LAND i MGT. 
PROPERTY TAX 
TOTAL COST 
RET. ABOVE ALL COST 
COST PER UNIT EXC. LAND ($/bu.) 
TOTAL COST p~ UNIT 
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6.75 

8.80 
8.25 
2.25 
8.91 

13.65 
4.87 

18.94 
8.32 

3.05 
2.61 

.00 
2.00 

4.00 
3.39 

95.79 

13.60 
21.04 
12.50 
47.14 

142.93 

2.00 

5.80 ....... ,~ 
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Wmtcr Wheat • 40 Bushels 

CB.OP BtlDGET 1988 

~ - 40.00BU 

PER ACU 

Inl! WIT PlUCE QU.A.NTI'l'Y TOTAL YOlIB. COST 

INCOME 
WHEAT BU 3.50 40.00 140.00 

VAR.IABI..E 
SEED WHE BU 9.00 1.75 1.5.75 
NITROGEN LBS • 24 60.00 . 14.40 
P:S:OSPRAX Ll3S '.22 30.00 6.60 
POTASH LBS .16 50.00 8.00 
FER.TI:UZ ACRE 4.50 1.00 4.50 
tIME TONS 24.00 .20 4.80 
RE:R.BICID ACRE . 3.50 1.00 3.50 
FUEL ~ 0 ACRE S.10 1.00 S.10 
REP.u:R.S ACRE 15.01 1.00 15.01 
lABOR HOUR 4.00 . ·1.S0 '7.20 
CASH UN ACRE .. 00 1.00 .00 
PRODUcn; ACRE .' .1.2 49.50 '5.94 
BAUUNG BU .09 40.00 3.60 
DRYING BU .00 . .00 .00 

TOTAL va 94.40 
" 

FL'tED COS .. 
EQUIP!!ENT CAPnAL 29.23 
PROPE:Rl'!" 1.30 
DlS1lRANC 1.60 
EQtJ'IPMEY .95 
trrII.I'l'I.E 

-~ 
1.60 ... - . -~--

GE..'l:E:R.AL .80 .. 

TOTAL FIX 35.48 

TOTAL COS 129.88 

BRE.AKC:VEN VAlUABL BU 2.36 
'; BREAlCEVE BU 3.25 
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Double-Cropped Soybeans - 20 Bushels 

CROP BUDGET 1988 

SOYBEANS NO-TIL 
20.00BU YI.EIJ) 

PER ACRE 

ITEM PRICE QUANTITY TotAL YOUR COST 

INCOME 
SOYBEANS BU 6.00 20.00 120.00 

VARIABIl: COSTS 
SEED BU l-O.OO 1.00 .10.00 
PHOSPHATE (BEANS SHARE) LBS .• 22 40.00 8.80 - POTASH (BEANS SHARE) LBS .16 50.00 8.00 
LIME TONS 24.00 .20 4.80 
HERBICIDES ACRE 31.39 1.00 31.39 
INSECTICIDE ACRE 5.81 1.00 5.81 
FUEI. &: on ACRE 2.97 . 1.00 2.97 
REPAIRS &: MAINTENANCE ACRE 9.67 1.00 9.67 
LABOR HOUR 4.00 1.30 5.20 
CASH RENT ACRE .00 1.00 .00 
PRODUCTION INTEREST ACRE .12 36.10 4.33 
HAUI.LJ.lG BU .09 20.00 1.80 

~----~~------~~~--~~---~~~--~~~~--~--~---------~~~--------~ 
TOTAL VARIABLE COST 92.77 

-----------------------------------------------------
FIXED COST 

EQUIPMENT CAPITAL 
PROPERTY TAXES 
INSURANCE 
EQUIPMENT HOUSING 
UTILITIES 
GE..'ffiRAL OVERHEAD 

TOTAL FIXED COST 

TOTAL COST 

26.04 
1.30 
1.60 

.95 
1.60 

.80 

32.29 

125.06 

-----------..... ---.--~------------~---------....... -------.. -----..-..-..-....... ---_ ... 
BREAKEVEN VARIABLE COSTS BU 
BREAKEVEN TOTAL COST BU 

4.64 
6.25 -------------.... --....... --.-....... ------------------... ----...... -~---. ..-~-... 
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Orchardgrass/Oover Hay. 2.0 Ton 

GRASS-CLOVER HAY 

UNITS = 1 ACRE D - LAND 

ASSUMPTIONS: 2.0 TON YIELD 
ANIMAL UNIT MONTH = Am! 

BUDGET NO. 
NORTHERN ~O 
NOV. 1987 

ONE Ami IS WHAT 1000 LBS. OF LIVE WEIGHT UTILIZES IN 
ONE MONTH OR ONE AUK IS EQUAL TO 400 LBS. OF TDN. 
TOTAL LBS. OF TDN SUPPLIED 240LBS. 

4U;t;iF4FfUF4;4i4F4i4i~;4;4;#4;i;###4'###4j4;###tt###,;tt4,###4;4i4i4i####4i##4,m,4it#######4Hittii4,4i4i 

ITEM QUANTITY UNITS PRICE TOTAL 
#4i4;4,4iti4ii;;;#4i4;#;;##4i#####4Jt4,4,##4F4i###4,#4iiF#4;####4i4,#4i4;t,#####ti#####4,4i#####4iiU;#4; 

*** GRAZING PERIOD *** 
SEPT. 15 - DEC. 15 
DEC. 15 - APRIL 15 
HAY 

.3 AUM 

.3 AUM 
2.0. TONS 

.00 
.00 

60.00 

.00 
.00' 

120.00 

===TOTAL INCOME 120.00 
i;4;4Ff;4;fFi;4hH;4F#4";4;~;4}#f;#ij#iF##4i4F4Uj##ij#fF#4F1U;##4i~i'F##fF#4F#H#I#14i#titl#ij###4i####i;4i 

*** OPERATING COST 
PRORATED SEED COST 
CLOVER SEED 
NITROGEN 
PHOSPHATE 
POTASH 
LIME 
MACHINERY 
SPREAD FERT. 
OPERATING INT. 

== TOTAL OPERe COST 
=== NET CASH INCOME 
=== OPERe COST/TON 

=== FL"{El) COSTS 

LABOR 
MACHINERY 
TAXES 
LAND 
OTHER 

=== TOTAL FIXED COSTS 
=== FIXED COSTS/TON 

165.81 
1.5 LBS. 

o LBS. 
40 LBS. 
40 LBS. 
.5 TONS 

3.00 HRS. 
1 AC. 

67.12 

3.6 HRS. 
3.0 HRS. 

400.00 
400.00 

.10 
1.8S 

.22 

.22 
.15 

20.00 
6.15 
4.50 
5.50'1, 

4.00 
19.13 

.70~ 

.OO~ 

16.58 
2.775 

.00 
8.80 
6.00 

10.00 
18.46 

4.50 
3.69 

70.81 
49.19 
35.40 

14.40 
57.40 
2.80 

.00 

74.60 
37.30 

=== TOTAL COST 145.41 
=== TOTAL COST/TON 72.70 
=== RETURNS TO MGT. &: LAND ( 25.41) 
f;';~;4;~;~;'~#4Ff;4~4tf)##,;#####,;########I##f;4;4;~F4;4;f;t;4Ui#i4i4;4;4;######t#########4;###4t## 

Appendix A3 .. Agricultural Enterprise Budgets 
117 



Improved Fescue Pasture - 4.0 AUMS 

UNITS = 1 ACRE D - LAND 
4.0 Ami's 

ASSUMPTIONS: IMPROVED OR NATIVE PASTURE ON D - LAND 
ANIMAL UNIT MONTH = AUK 

SW VA Farm Mgt 
Nov. t 1987 

ONE ADM IS WHAT 1000 LBS. OF LIVE WEIGHT llTILIZES IN 
ONE MONTH OR ONE AUM IS EQUAL TO 400 LBS. OF rDN 
TOTAL LBS. OF TDN SUPPLIED 1080LBS. 

#~F4F4;~nFi;4F4F#~J4F#~F#fJ"4F#I4i#4i#,JI4itJ4J4;4F414i4UF##4i##4;4;4;4;#4i14't;ttttt4i4i#t,.tH###4;t#4J4i4i~F 
ITEM QUANttTY UNITS PRICE TOTAL 

titF#~F~;4i4i4;#iF4F4F4i###4iti#4J#4i#4i4UJ###4i4;4;#14i##fi###fi4i#4U;4i4i4n'4i4i4i##4U,ffff###4ifi4i#4t4i4i4i 

*** GRAZING PERIOD *** 
APRIL 15 - JUNE 15 
JUNE 16 - AUG. 31 
SEPT. 1 - NOV. 31 
DEC. 1 - MAR. 14 

1.6 AUH 
.4 AUM 
.6 AUM 
.1 AUM 

==TOTAL INCOME 
4UHi4i#4ifiiifiii4i#4Ui######4iti4i4itJJ##14i:fi4F4Hi4ifJ4Ui4,ti4,iF4ni4i4it4i4itfi#I#I,Ui#4Jf#####4UUi#4,4ifF 

*** OPERATING COST 
PHOSPHATE 
POTASH 
LIME 
BANVEL 
2. 4-D ESTER 
MACHINERY 
SPRD. FERT. 
OPERATING !NT. 

=== TOTAL OPERe COST 
= NET CASH INCOME 
=== OPERe COST/ADM 

=== FIXED COSTS 

LABOR 
MACHINERY 
FENCE 
TAXES 
LAND 
OTHER 

=== TOTAL FIXED COSTS 
=== FL~ COSTS/AUK 

30 LBS. 
15 LBS. 
0 TONS 
0 PT. 
0 QT. 

.0 BRS. 
.3 AC. 

10.20 

o BRS. 
a HRS. 

73.00 
400.00 
400.00 

.22 

.15 
20.00 

7.87 
4.39 
7.59 
4.50 
5.50'% 

4.00 
15.97 
11.00" 

.70~ 

.oo~ 

6.60 
2.25 

.00 
.00 
.00 
.00 

1.35 
.56 

10.76 
( 10.76)-

3.99 

.00 
.00 

8.03 
2.80 

.00 

10.83 
4.01 

------------------------~-----------------~~-----------~--------~------

=== TOTAL COST 21.59 
=== TOTAL COST/AUM 8.00 
=== RETURNS TO KGT. &; LAND . ( 21.59) 
###'Ui#4J'~iF##4t#t#ltttt#t'Ft###llfi#41'F##t#4;iiii##fH1####t######tlJlJjfl#lJti;##f#~i#4;4i 
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Native Grass Pasture .. 1.S AUMS 

E -LAND 
1.S AUMts 

ASSUMPTIONS: IMPROVED OR NATIVE PASTURE ON E - LAND 
ANIMAL UNIT MONTH = ADM 
ONE AUM IS WHAT 1000 LaS. OF LIVE WEIGHT UTILIZES IN 
ONE MONTH OR ONE AUM IS EQUAl. TO 400 LBS. OF InN 
TOTAL LBS. OF TDN SUPPLIED 440LBS. 

f~~F~;';4~'F~;fF4FfHFfF4F4J'F#'F4J4J,J4j4;4j4j';4J4;#4J4HH;##4J#4J4J4j4J4;##4,4iti4i4i4;4U,4i#414i4,###4jltlttt4i4'4Jim; 
ITE..'1 QUANTITY UNITS PRICE TOTAl. 

It4F4F4F4F~;tF4;4~4;4;4;~;44;####4;';4;#t#4;#4i4i4;~;4;#t4;t4;4;4;##4;4;4;~;4;4;4;m;4i';4i"t4;4Jt44;#tl#44;4;4;'#4; 

*** GRAZING PERIOD *** 
APRIL 15 - JUNE 15 
JUNE 16 - AUG. 31 
SEPT. 1 - NOV. 31 
DEC. 1 - MAR. 14 

.7 AUM 
.1 ADM 
.2 AUK 
.1 AUM 

===TOTAL INCOME 
t~;4F4FiF4;iF4F4;4;4'4;##4F4;f;t:{j#t't4U;t4;in;:tFt4;m;4it;14i4,4,tJ4'4,ttn;4i,n,4,4i4,4,4;,;4'4t4'4ittttltttt#!;4,4'4; 

*** OPERATING COST 
PHOSPHATE 
POTASH 
LIME 
BANVEL 
2, 4-D ESTER 
MACHINERY 
SPRD. FERT. 
OPERATING !NT. 

= TOTAL OPERe COST 
=== NET CASH INCOME 
= OPERe COST/AUM 

= FI.."a:D COSTS 

LABOR 
MAClIINERY 
FENCE 
TAXES 
LAND 
OTHER 

= TOTAL FIXED COSTS 
= FLXED COSTS/AUM 

0 LBS. 
a LBS. 
a TONS 
a PT. 
0 QT. 
a HRS. 
a AC. 

.00 

a BRS. 
o HRS. 

73.00 
400.00 
400.00 

.22 
.15 

20.00 
.00 

4.39 
.00 

4.50 
s.so~ 

4.00 
.00 

11.00"' 
.70~ 
.ooe:. 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 
.00 
.00 

.00 
.00 

8.03 
2.80 
.00 

10.83 
9.85 

-----------------------~-----~~----~----~-------~-~~~~-~~~-------~-

= TOTAL COST 10.83 
=== TOTAL COST/AUM 9.85 
= RETURNS TO MGT. « LAND ( 10.83) 
#4;4t4~4hFfJf;I'Jfi#4Un.########4i#l4Jt#4i##'tt4.###t4i'###~i4i##t#t#4i##ttt't#fttt###'t# 
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Cow~Ca1f Livestock Management 

BEEF COW/CALF 
100COWS 

ASSUMPTIONS: CALVE IN LATE FEB-EARLY APR, WINTERED ON HAY 
CALF CROP = 90~ 

AJ.~IMAL UNIT MONTHS REQUIRED I COW UNIT PROM PASTURE 
(includes calves, bull, repl. heifers) 10.35AUM 

PASTURE REQUIRED PER CO 3.83ACRES 
D-LAND = 2.7 AUMS E-LAND = 1.1 AUMS 

HEIFERS KEPT FOR REPLACEMENTS- AS ~ OF COWS 15.00~ 
ANNUAL COW DEATH LOSS 1.00~ 

==============--==========================================--============== 
ITEM UNIT PRICE QUANTITY TOTAL 
======================================================================== 
INCOME $/CWT cwr 

STEERS 45.00ED @ 500LB 68.50 225.00 15,412.50 
HEIFERS 30.00Hn ~ 450LB 56.00 135.00 7,560.00 
CULL COWS '14. ODED @. 1000LB 33.00 140.00 4,620.00 
CULL BULLS l.OOED @ 1800LB 50.00 18.00 900.00 

TOTAL INCOME 28,492.50 
=============================================--===================--====== 
OPERATING ~~ENSES 

REPL. BULL HEAD 1,000.00 1.00 1,000.00 
MIXED HAY TONS 60.00 186.60 11,196.00 
CORN BU 3.00 141.00 423.00 
PASTURE ACRES 21.59 383.33 8,276.17 
SALT ~ MIN , VIT HEAD 6.50 100.00 650.00 
VET, MEDICINE HEAD 10.00 100.00 1,000;00 
SUPPLIES HEAD 1.00 100.00 100.00 
FACIL. & FENCE REPAIR BEAD 7.00 100.00 700.00 
HAUL AND MKT HEAD 10.00 90.00 900.00 
MACHINERY (NON-CROP) HEAD 11.00 100.00 1,100.00 
UTILITIES HEAD 1.00 100.00 100.00 
LABOR HOUR 4.00 1000.00 4,000.00 
OTHER .00 
OPERATING INTEREST 6MOS 11.00% 28,545.17 1.569.98 

TOTAL OPERATING EXPENSES 31,015.15 
======================================--================================= 
INCOME ABOVE OPERATING COSTS ( 2,522.65) 
========================================================--=============== 
FIXED COSTS 

ITE...'i 

COWS 
BULLS 
FACILITIES 

TOTAL FIXED CO 
TOTAL EXPENSES 

AMOUNT 

$40,000 
$3,000 
$1.000 

=========================--======== 
. NET RETURN TO LAND AND MANAGEMENT 

INTEREST 

11.00% 
11.00% 
11.00% 

=====---
=========--===~==---=========~==-- ---:-=== 
NET RETURN PER AC'.R.E'lOF PASTURE LAND 
------------- ====-- -========--============== 
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PAYMENT 

4,400.00 
330.03 
110.00 

4,840.03 
35,85S.18 

( 7.362.68) 

( 19.21) 
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• i 

Stocker Livestock Management 

STOCKER STEER 
lOOBEAD 

ASSUMPTIONS: PURCHASED IN SPRING t GRAZED t SOLD IN FALL 
4.30AUMS 
1. 65ACRES 

ANIMAL UNIT MONTHS REQUIRED/BEAD 
PASTURE REQUIRED PER BEAD 

D-LAND = 2.6 AUMS E-LAND 
PAY WEIGHT TO PAY WEIGHT GAIN 
DEATH LOSS 

300LBS. 
1.00~ 

================-=====---=-=-======--:::--==~-:===--====== 

ITEM UNIT PRICE QUANTITY TOTAL 
=============--=========----=================== 
INCOME 

YRLG STEER 99.00HD ~ 800LB 

TOTAL INCOME 

--------------------------------------------------------
OPERATING EXPENSES 

FEEDER STEER 
PROCUREMENT 
MIXED BAY 

100an, 500LB 
READ 
TONS 

CORN 
SOYBEAN MEAL 
PASTURE 
SALT ,MIN ,RUM. 
VET. MEDICINE 
SUPPLIES 
FACIL. &: FENCE REPAIR 
HAUL AND MKT 
MACHINERY (NON-CROP) 
UTILITIES 
LABOR 
OTHER 
OTHER 
OPERATING INTEREST 

TOTAL OPERATING EXPENSES 
---======-- -:====: 

BU 
CWT 
ACRES 

30LB/HD 
HEAD 
BEAD 
HEAD 
HEAD 
HEAD 
HEAD 
HOUR 

6MOS 

INCOME ABOVE OPERATING COSTS -----------------------------------------
FIXED COSTS 

ITEM 

FACILITIES 

AMOUNT 

1,000 

TOTAL FIXED COSTS 

TOTAL EXPENSES 

$/CWT CWT 

61.25 792.00 48,510.00 

48,510.00 
.. ---------------------------------------

72.50 
3.00 

60.00 
3.00 

10.00 
21.78 

.20 
6.50 
1.00 
4.00 

10.00 
2.00 

.25 
4.00 

500.00 
10Q.00 

.00 

.00 
.00 

165.38 
3000.00 

100.00 
100.00 
100.00 
. 99.00 
100.00 
100.00 
125.00 

36,250.00 
300.00 

.00 

.00 
.00 

3,602.08 
600.00 
650.00 
100.00 
400.00 
990.00 
200.00 

11.00% 42,627.08 

25.00 
500.00 

.00 

.00 
2,344.49 

45,961.57 ------------------------------2,548.43 
----------------------------

INTEREST PAYMENT 

lI.00'S 110.00 

110.00 

46,071.57 
=========-- --=-=====-==-=- --======= 
NET RETURN TO LAND AND MANAGEMENT 2,438.43 
==============-======= ====== 
NET RETURN PER ACRE OF PASTURE LAND 14.74 
====--===========- ~~-=-========-========== -==--==~===== 
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Ewe-Market Lamb livestock Management 

SHEEP· EWE FLOCK/MARKET "LAMB 
100EWES 

ASSUMPTIONS: LA.tm IN LATE FEB. -t!AR.., WIN"l'ERED ON BAY 
LAMB CROP :: UOS 

ANL'iAl. unT !f.01l!B'S UQtrI!.ED/EWE tJNIT FROM. PASl'llRE 
(includes lambs and rams) 1.60AOMS 

PASTURE REQUIXED PER EW ·.59ACRES 
D-LAND = 2.7 AUMS E-LAND:: 1.1 AUMS 

EWE LA.."1BS KEPT FOB. REPLAc:EHEN"!S- AS S OF EWES 20. DOS 
ANNUAL EWE DEAm LOSS 2. DOS 

IlE'! UHIT PRICE QUANTITY 
==--------==-=============================: 
INCOME 

BLUE 0 LAMBS 
RED 0 LAMBS 
CULL EWES 
CULL RAMS 
WOOL+INCENT. 
LAMB wOOL PM.T 

TOTAL INCOME 

99.00BD @. 
11.00BD tl 
IS.OOBD @. 
l.OOHD , 

100BD tl 
110HD @. 

105LB 
95LB 

140LB 
250LB 
6.5LB 

$ lew! C".n' 
65.00 103.95 
62.00 10.45 
20.00 25.20 
IS.OO 2.S0 

170.00 6.50 
5.00 114.40 

TOTAL 

6,756.75 
647.90 
504.00 
37.50 

1,105.00 
572.00 

9,623.15 
====================================================== 
OPE.RATL'iG E.XPENSES 

REPL. RAM 
MIXED BAY 
CORN 
SOYBEAN MEAL 
tAM:B FEED 
PASTURE 
SALT. MIN t VI! 
VET. MEDICINE 
SUPPLIES 
F ACn. • &: FENCE REPAIR. 
HAUL AND MKl" 
MACHINERY (NON-CROP) 
tl'l'ILITIES 
LABOR 
SHEARING 
OTHER 
OPERATING INTEREST 

TOTAL OPE.RA'rING EXPENSES 

BUD 
TONS 
DU 
CWT 
TON 
ACRES 
BEAD 
BEAD 
BEAD 
BEAD 
BEAD 
BEAD 
BEAD 
HOUR 
BEAD 

6HOS 

L~CO~..E ABOVE OPERAn."lG COSTS 

F!..XED COSTS 
ITE..':{ 

EW""ES 
RAMS 
FACllITIES 

TOTAl. FIXED CO 
TOTAL EXPENSES 

AMOUNT 

$10,000 
S750 

Sl,OOO 

NET RETURN PER ACRE OF PASTlJR.E LAND 

250.00 1.00 
60.00 30.00 
3.00 194.00 

12.00 25.00 
150.00 2.93 

21.59· 59.26 
2.00 100.00 
4.00 100.00 
2.00 100.00 
2.00 100.00 
2.00 129.00 
3.00 100.00 

.75 100.00 
4.00 300.00 
1.50 104.00 

11. DOS 7,381.16 

INTEREST 

11. DO'%. 
11.00'%. 
11.00'%. 

===-----=-=-================================~====~ 
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250.00 
1,SOO.00 

5S2.00 
300.00 
43S.75 

1,279.41 
200.00 
400.00 
200.00 
200.00 
258.00 
300.00 
7S.00 

1,200.00 
156.00 

.00 
405.96 

8.045.12 

1.578.03 

PAYMENT 

1,100.00 
82.51 

110.00 

1,292.51 
9.337.63 

285.52 

4.82 
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FORESTRY INVESTMENT ANALYSIS 

FINANCIAL ANALYSIS RESULTS 

FILE-MARLAN 
PREPARED BY: 

Marginal Lands Analysis 
DATE: 25 May. 1988 

»> QUICK-SILVER «< 
SOUTHEASTERN CENTER FOR 
FOREST ECONOMICS RESEARCH 

========================================================================== 
Loblolly Pine Investment Analysis 
Site Index 60 (25 Year Basis) 
$105 Stumpage. 45-Year Rotation 
PCWThin Yields 
========================================================================== 

BEFORE TAXES 

DISCOUNT RATE (I) 8.000 10.000 12.000 14.000 16.000 
--------------------------------------------------------------------------
PRESENT VALUE (COSTS) -154.97 -133.78 -120.15 -110.93 -104.41 
PRESENT VALUE (BENEFITS) 613.11 289.60 142.16 72.82 39.05 
PRESENT NET WORTH 458.14 155.83 22.01 -38.11 -65.36 
BENEFIT/COST RATIO 3.96 2.16 1.18 0.66 0.37 
ANNUAL EQUIVALENT VALUE 37.84 15.80 2.66 -5.35 -10.47 
COMPOSITE RATE OF RETURN 11.35 11.90 12.42 12.94 13.49 
INTERNAL RATE OF RETURN 12.56 12.56 12.56 12.56 12.56 
========================================================================== 
-99.99 = VALUE NOT CALCULATED 
WARNING - RATE OF RETURN MAY NOT BE UNIQUE 

DISCOUNT RATE (%) 

PRESENT VALUE (COSTS) 
PRESENT VALUE (BENEFITS) 
PRESENT NET WORTH 
BENEFIT/COST RATIO 
ANNUAL EQUIVALENT VALUE 
COMPOSITE RATE OF RETURN 
INTERNAL RATE OF RETURN 

AFTER TAXES 

8.000 

-326.64 
659.06 
332.42 

2.02 
27.45 

9.70 
12.59 

10.000 

-214.87 
328.77 
113.91 

1.53 
11.55 
11.04 
12.59 

12.000 

-159.95 
176.75 

16.79 
1.10 
2.03 

12.25 
12.59 

14.000 

-131.32 
104.13 
-27.19 

0.79 
-3.82 
13.41 
12.59 

16.000 

-115.35 
67.90 

-47.45 
0.59 

-7.60 
14.64 
12.59 

===================================================================;====== 
-99.99 = VALUE NOT CALCULATED 
WARNING - RATE OF RETURN HAY NOT BE UNIQUE 
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