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Abstract:  Government payments contribute to farm income and, since the value of agricultural land depends largely on its expected future earnings from farming, indirectly support farmland values. An income capitalization model is used to estimate the contribution of direct Government payments to land values in the U.S.   Results suggest that Government payments accounted for about 24 percent of U.S farmland value during 1996-2001.  The influence of direct Government payments on farmland values was found to be larger than the national average in Texas, Oklahoma, Arkansas, Louisiana, and Mississippi during much of 1970-2000. 
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Direct Government payments have provided stability and support to farm incomes since the 1930s.  Under the Federal Agriculture Improvement and Reform Act of 1996 (1996 Act), payments were scheduled to decline gradually through 2002.  Global market forces, unforeseen at the time the 1996 Act passed, subsequently resulted in generally lower agricultural commodity prices, reducing market receipts and placing downward pressure on incomes for many crop and livestock producers.  Beginning in 1998, Congress has annually passed legislation providing emergency assistance payments to agriculture, increasing total direct Government payments to record amounts in these years.  The level of payments in the near future is an important topic in current discussions of the new farm bill that will replace the 1996 Act when it expires in 2002.

While Government payments are usually intended to benefit farm operator families, critics contend that, since Government payments are usually attached to land, even those programs designed to benefit tenants and sharecroppers contribute to rising rental rates, which lead to higher land values.  Farm operators renting a large share of the acres that they manage face greater revenue risk, since increased rent raises fixed costs, increasing their exposure to operating losses should commodity prices and Government payments decline.

Farmland values reflect the net present value of expected future income streams accruing to that land, including returns to farming and any anticipated gains from development for recreational, residential, or commercial uses.  Despite lower cash receipts and market returns in agriculture in recent years, Government payments have generally supported returns to land, and land values have been surprisingly robust.  USDA’s National Agricultural Statistics Service reported that farmland values rose 4.6 percent nationwide in 2000, continuing a trend that has resulted in land values rising at an annualized rate of almost 5 percent since the beginning of 1996 (USDA).  

The purpose of this paper is to present estimates of the extent to which Government payments impact land values.  First, the anticipated role of Government payments under the 1996 Act is discussed.  This is followed by a brief discussion of the process by which the benefits of expected future Government payments are bid into rental arrangements and land values.  A simple income capitalization model illustrating the impact of Government payments on farmland values is then presented, followed by a comparison of the impact of direct Government payments on land values in thirteen Southern States. 

Previous Research

Several previous studies have examined the effect of Government payments on cropland values (Featherstone and Baker, Goodwin and Ortalo-Magne, and Herriges, Barickman, and Shogren). Generally, those studies analyzed limited geographic areas and/or addressed the issue from the perspective of a single commodity.  Their findings attribute between 7 percent and 38 percent of cropland value to Government payments, with differences attributable to variation in program commodity studied, reference date of the study, region, and estimation method.  

Shoemaker, Anderson, and Hrubovcak took a more long-run perspective, estimating changes in cropland values after producers have had time to adjust inputs, outputs, and technology.   This study used computable general equilibrium modeling to specifically address the issue of U.S. cropland values in the absence of farm programs, and concluded that long-run equilibrium cropland values would be between 15 percent and 20 percent lower in the absence of Government payments.   

More recent research evaluated the impact of Government commodity programs on cropland values at the time the 1996 Act was implemented (Barnard, Whittaker, Westenbarger, and Ahearn).  The percentage of cropland value accounted for by farm program payments was econometrically estimated, and results indicated that the responsiveness of cropland values to changes in Government payments varied widely across the U.S.  Elimination of Government payments would lower land values by 69 percent in parts of the Northern Plains, and by about 30 percent throughout much of the Corn Belt.  Other areas with a higher fraction of land values attributed to Government payments were identified in north central Texas, southern Georgia, coastal North Carolina, and the Great Plains.  

The 1996 Act Called for Declining Government Payments 

Direct Government payments exceeded $20 billion in 2001, with more than $9 billion of this amount in the form of emergency assistance payments.  Total direct Government payments have exceeded $20 billion in each year since 1999, annually surpassing the previous historical high of $16.7 billion set in 1987.  Over the last 3 years, payments have been about three times higher than levels of the mid-1990s (figure 1).  Payments in these years were not only at historical highs, but they equaled a higher share of net income received by farm landowners.  Total Government payments represented more than 28 percent of net cash income to farm operators, contractors, and landlords in 2001, up from 10 percent in 1997, and higher than the 27 percent recorded in 1987 (figure 2).

The perceived need for continuing Government support of agriculture is not likely to disappear in the near future.  Farm groups anticipate continuing need for economic assistance.  All legislation currently under consideration calls for expanding the level of Government payments, either by increasing payments to current recipients, and/or by making payments available to producers of a wider range of commodities.

Under the provisions of the 1996 Act, the Federal Government was expected to be reducing its direct involvement in U.S. agriculture by now.  Passed in a time of high commodity prices and promising global prospects for U.S. farm exports, the 1996 Act was considered to be milestone legislation, ending a system of commodity price supports and supply management controls that dated from the Great Depression.  It expanded the market-oriented policies of the two preceding major farm acts, further reducing the role of Government in supporting farm incomes through the existing system of target prices, loan rates, and deficiency payments, and granting farmers greater flexibility in their planting decisions. 

The 1996 Act provided that farmers receiving a farm commodity program check in any of the previous 5 years were eligible to receive production flexibility contract payments (PFCPs).  (These are frequently referred to as AMTA payments since they were authorized by the Agricultural Market Transition Act, Title I of the 1996 Act).  Unlike previous farm program payments based on acreages of specific program commodities, PFCPs are unrelated to current crop acres or production.  PFCPs were to total $5.3 billion in 1996, then gradually decline from $6.4 billion in 1997 to $4 billion in 2002.  Few expected payments to decline to zero after 2002—Conservation Reserve and other environmental program payments were expected to remain about $2 billion for the foreseeable future.  It is not clear that Congress intended that direct Government support of agriculture end in 2002, but many interpreted the payment schedule as a front-loading of benefits to ease the transition to a more market-oriented agriculture (Shertz and Johnston, 1998).

Farmers appeared willing to forego the comfort of the higher safety net provided by the price and income supports of the old system.  While loan deficiency payments (LDPs) are based on current production and provide a minimum price level, few expected that commodity prices would fall to loan rate levels.  Given the favorable prices and optimistic outlook for global markets in 1996, it appeared that Government assistance under the existing programs would be minimal in the near term.  However, market conditions changed dramatically after 1996, and, with rising global supplies and slackening demand driving down commodity prices, Congress passed emergency assistance legislation in October 1998, October 1999, June and October 2000, and August 2001 to provide additional support to farmers.  

As a result, Government involvement continues to be much greater than suggested by the 1996 Act.  PFCPs totaled $27.2 billion over 1996-2001.  LDPs, a result of unexpectedly low commodity prices, added $18 billion during 1998-2001, while emergency assistance payments provided another $28.2 billion.    In total, these programs have provided more than double the $32.3 billion anticipated during 1996-2001 by the 1996 Act. 

Higher Income Means Higher Land Values

Government payments contribute to farm income and, since the value of agricultural land depends largely on its expected future earnings from farming, indirectly support farmland values.  Since payments are generally attached to the land, and the rights to receive payments are transferred with ownership of the land, current landowners may be able to capture most of the expected future benefits in the form of higher land values.  While owners may take loans against a portion of their equity gains attributed to land value appreciation, they must sell the land to fully realize these benefits.  In competitive local land markets, land buyers find that they must bid the benefit of expected Government payments into their offer, placing upward pressure on local land prices.  To obtain the expected stream of Government payments, buyers pay a higher price to acquire land. 

The bidding of Government payments into higher rents and land values is an inexact process.  Some payment benefits do accrue to tenants and sharecroppers, as well as to the merchants providing seed, fertilizer, machinery, and other inputs used in the production process.  Indirect additional benefits accrue, as local economic multipliers create ripple effects throughout the rural community, and lenders benefit from the improved repayment capacity of farm borrowers and reduced risk on farm loan portfolios.

The capitalization of Government payments into land values can be summarized simply: current farmland values reflect the present value of the expected future net returns to land.  Government payments contribute to land values to the extent that they are a component of expected future returns, and the benefits of higher expected future returns accrue to all owners of land on which payments are made, including both farm owner-operators and nonoperator landowners.  

Government payments also affect the debt side of farmers’ balance sheets, in addition to enhancing real estate asset values.  Payments may reduce the need for term financing to purchase capital assets, and, depending on the timing of payment receipt, farmers may require less credit to meet their seasonal production financing needs.  More importantly, the generally counter-cyclical nature of direct program payments have historically tended to stabilize income, minimizing the impact of catastrophic market losses, and reducing the risk faced by both farm operators and the lenders providing them credit.  By increasing the value of farm assets, decreasing the risk associated with the ownership of these assets, and reducing the need for debt, Government payments generally improve the balance sheets of recipients.

The impact of income from any source, including Government payments, on land values depends on whether that income is viewed as permanent or transitory.  This distinction hinges on landowners’ certainty that the income source will be there in the future.  Even though PFCPs may have been viewed as transitory payments at the time the 1996 Act, subsequent emergency assistance and 70 years of Government involvement in agriculture has virtually eliminated the uncertainty that future support will be available when needed. 

Rising uncertainty concerning the future profitability of farming contributed to a 31-percent nationwide decline in total farm real estate asset values from 1981 through the end of 1986.  This has not been the case in recent years, despite concern for low commodity prices and uncertainty of continuing Government support of agriculture.  In fact, land values have been relatively robust, especially in areas reliant on production of crops covered by traditional farm commodity programs.  Bankers in the Chicago Federal Reserve District reported that, despite a slowdown in the rate of increase in the last quarter, land values in the district rose 5 percent in the year ended October 1, 2001 (Hervey).  Such gains may suggest that, after several years of emergency assistance to offset the effects of low commodity prices, landowners and purchasers view Government payments as a near-permanent solution to future commodity price declines.  Midwest farmland owners appear to remain confident that Government intervention to maintain farm incomes will continue for the foreseeable future. This apparent confidence suggests that landowners view Government payments as transitory only in the sense that they might be temporarily reduced if market prices and returns on commodity sales improved dramatically. 

Government Payments Affect Rental Rates and Arrangements

Renting farmland is an important means of expanding the size of the farm business for many farm operators.  Data collected in USDA’s annual Agricultural Resource Management Study (ARMS) survey indicated that about 42 percent rented land in 2000.  Farm operators rented about 51 percent of the land they farm, on average.  About 18 percent of operators rented more than three-fourths of the land they farmed, while 8 percent were full tenants—they owned none of the land they operated.  To the extent that Government payments lead to higher rental rates and higher land values, benefits accrue to the owners of farmland, not to tenant operators.  

Farm managers, in a series of panel discussions held in early 1997, indicated that PFCPs were almost immediately captured by landowners and reflected in rental rates and land values (Schertz and Johnston).  According to panelists, the process was clear in cash lease situations.  The lease terms negotiated between tenant and landlord reflect the expected contribution of PFCPs to the renter’s income.  Given the intense competition for leased land in many areas, tenants operating on cash leases found their lease rates being bid up until the landowner had captured most of the tenants’ share of the PFCP.  

Capture of PFCPs by farmland rents was less straightforward for tenants operating on share rental arrangements.  Crop share leases were reviewed by county committees and USDA personnel to check for compliance with local practices regarding the division of PFCPs between landlords and share rent tenants.  Checks were sent to landlords and tenants based on crop share agreements.  Farm manager panelists perceived that the payments were intended to be shared proportional to crop shares.  Landowners did have some room to adjust terms of share leases to circumvent this restriction, and more fully capture the benefit of the PFCPs.  Panelists reported that landowners reduced their share of expenses or received a larger crop share, receiving additional compensation equivalent to the amount of the tenants’ PFCP.  Such lease changes take place over time, and are subject to review.  Tenants retained a greater proportion of their PFCP, at least temporarily, in areas where competition for rental land was less intense.

Farm manager panelists reported that longer-term changes in share lease arrangements were also occurring.  In some instances, share leases were being converted to cash leases.  In other cases, landowners simply quit renting their farmland to eliminate questions as to who should receive shares of PFCPs.  Rather than operating the land themselves, landowners would then hire operators, in some cases the tenant who had previously farmed the land on a share rental arrangement, to perform as custom work the same tasks they had previously done on the share lease.  The landowner would also pay input suppliers for custom application of needed inputs.  As a result of these adjustments, PFCP benefits to share tenants are expected to be minimal in areas of intense competition for rental land.

No follow-up panel discussions have been held to assess the degree to which these scenarios have played out, but USDA data support the basic contentions of the 1997 panelists.  Cash lease income to nonoperator landlords increased by 17 percent from 1996 through 2000, while share rent income declined 38 percent.  Moreover, the portion of nationwide nonoperator landlord income from cash leases increased from 47 percent in 1996 to 57 percent in 2000, suggesting the shift from share leases to cash leases has been ongoing.   

Government Payments Impact on Land Values

The degree to which Government payments affect rental arrangements and land values depends on the level of additional expenses the recipient must incur to be eligible for the payment.  Deficiency payments, made under legislation prior to the 1996 Act, were based on historic acreage and production levels of program commodities.  Deficiency payments were made when season-average market prices fell below predetermined target prices.  The recipient’s payment for a given commodity depended on the operation’s base acreage and yield.  These were effectively lump-sum payments, and, since a recipient could only gradually increase recorded program base acres and yields, provided little incentive to increase production.  Rather, a large share of the benefits of these payments flowed to the landowner through higher rents and land values.

The 1996 Act authorized PFCPs that were also separated from production, and accrued to ownership of farmland, not the production of commodities.  Where final determination of deficiency payments under previous programs had ultimately depended on commodity market prices, PFCPs were predetermined for a known time horizon.  While intended to benefit those deriving income from farming, the payments were attached to the land, rather than the farm operator.  Even though the Secretary of Agriculture was directed to protect the interests of tenants and sharecroppers, allocation of payments between landlords and tenants was a matter that did not take long to resolve.  Modifications in both rental rates and lease types ensued, and landowners were able to capture a large share of the PFCP benefits.   

Under the 1996 Act, LDPs provide a per-unit revenue floor for most program commodities. Commodity market prices are allowed to vary in response to global supply-demand conditions, but these payments are available only for relatively low commodity prices.  Since they are not tied to a predetermined base acreage, they provide farmers with an incentive to increase planted acreages and yields, incurring greater expenses for fertilizer, herbicides, and other production inputs.  By shifting some payments benefits to input suppliers, LDPs have a lesser effect on land values than PFCPs and other lump-sum payments.  The impact of LDPs on land values is similar to the effect of commodity loan rates under prior legislation.  By providing an effective price floor for selected crops, both programs provided the incentive to increase production of those commodities.

Environmental program payments, such as the Conservation Reserve and Wetlands Reserve, require recipients to incur some expenses in maintaining enrolled land in a conserving use.  Since these payments are made on land that is environmentally sensitive, but not necessarily the most productive agriculturally, they produce a return, certain for a number of years, that approximates the earnings the land could generate in production.  To the extent that conserving use payments remove otherwise desirable land from production, they reduce the supply of available land, exerting upward pressure on rental rates.  

Illustrating  the Impact on Land Values

A generalized estimate of the impact of Government payments on farmland values can be illustrated with a simple income capitalization modeling approach.  The net present value of farmland is measured as the discounted stream of after-tax benefits due to both the income expected to be generated by [image: image1.wmf]t
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farmland and the expected appreciation in farmland value.   
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Assuming that returns and land values grow at the same rate, and tax rates are constant, this formula can be reduced to:
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As shown, the discount rate incorporates information about risk free rates of return, risk premiums, growth rates of return and capital appreciation.  Solving for the discount rate yields:

Assuming that all net income (whether from market sales or Government payments) is reflected in land values, measuring net income relative to real estate value produces the implicit discount rate, the rate at which income is capitalized into land values.  This capitalization rate can be used to estimate land values in the absence of Government payments.  Returns and land values can be [image: image4.wmf]rate
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estimated in the absence of Government payments with the following modifications:

This simple model is based on assumptions that should produce the largest “reasonable” contribution of Government payments to land values, and, therefore, should produce the projected lower limit on land values if Government payments had not contributed to income.

This approach produces an implicit discount rate as the ratio of net cash income of the farm sector (measured in the USDA farm sector accounts as net cash income farm operators, contractors, and nonoperator landlords—figure 2) to farm real estate value.  This discount rate can be uniquely determined for each year (figure 3).  Assuming this same discount rate would apply to annual net income, excluding Government payments, a new land value can be estimated that would exist if farmland values depended solely on earnings from market sales (figure 4).

Application of this procedure suggests that farmland values nationally, in the absence of Government payments, would, at most, have been about 4 percent lower during 1972-1981 and no more than 19 percent lower during 1982-1989.  This disparity decreased to about 13 percent during 1990-1997, and, in the absence of Government payments, land values could be about 27 percent lower during 1998-2001.  Presenting the estimated decline in land values in the absence of Government payments as a 5-year moving average (figure 5) smoothes the year-to-year volatility in this measure, while illustrating the relative importance of Government payments as income supporting agricultural asset values.  Based on the 5-year average, about 24 percent of farmland values can be attributed to direct Government payments during 1996-2001.

Combining USDA State-level farm income and balance sheet data allows estimation of the contribution of Government payments to land values for each State. (Income data are available at: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm.  Real estate values are presented at http://www.ers.usda.gov/data/farmbalancesheet/fbsdmu.htm).  For each of thirteen Southern States, the 5-year moving average decrease in land values in the absence of Government payments can also be estimated (figures 6-8).  These results suggest that Government payments contribute more to land values in Oklahoma, Texas, Louisiana, and Mississippi.  These States are important producers of wheat, cotton, and/or rice--crops that have traditionally received program commodity payments.  

The contribution of Government payments to land values in the other nine Southern States is less than the national average.  While these States do not typically receive a large share of income in the form of direct Government payments, land values may reflect the impacts of the other programs authorized by the federal Government--allotments, quotas, and marketing orders.    

While these findings are consistent with those from more extensive prior studies, several caveats apply to interpretation of these results.  The estimates presented here should not be interpreted as measuring the response of land values to annual changes in the level of Government payments.  Rather, these results suggest the extent to which land values would be lower if direct Government payments had not historically provided additional income to owners of farm real estate, but the reduced level of income was capitalized into land values at the same rate as actual income, including Government payments.  This approach assumes that all income can be considered a return to land, with no portion of income being allocated to operators’ labor and/or management.  Future income expectations are based entirely on current income, and each year those expectations change to correspond to that year’s income, which is reflected in land value adjustments over the next 5 years.  The approach also assumes that Government payments contribute dollar-for-dollar to net income, and net income, whether derived from market sales or Government payments, is capitalized into land values at the same discount rate.  Perhaps most importantly, farmland value is assumed to be based solely on future expected farm income--this simple model assumes that land has no value in nonagricultural uses, such as for recreational purposes or residential or commercial development.    

Conclusion

Government payments exceeded $22 billion in 2000, and many farm groups are calling for continuation of payments near this record level.  While Government payments benefit farm operators, they are largely attached to the land.  Consequently, Government payments accrue mainly to landowners, in the short run through rising rental rates, and in the longer term through capitalization of benefits into land values.   Application of a simple income capitalization model suggests that Government payments accounted for about 24 percent of U.S farmland value during 1996-2001.  The influence of direct Government payments on farmland values was found to be larger than the national average in Texas, Oklahoma, Arkansas, Louisiana, and Mississippi during much of 1970-2000. 
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