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Economic Importance of Farm Production and Agricultural

Research in the North Central Region*

W.B. Sundquist and Shelley Hendrickson**

Introduction

Historically and currently the 12 North Central Region States~’

(Figure 1) have played a prominent role in U.S. agricultural production.

This report provides an inventory of that role for 1979 in terms of the

volume of agricultural production, its value and the magnitude of

“value added” by the agricultural production sector for individual

states. Data presented on “production value” and “value added” are

those estimated by Kunz and Purcell (1982) and include all agricultural

products with a market value of $10 million or more.

Data are next reported by state, for the “commodity specific”

public research investments made for major individual agricultural

products by the Agricultural Experiment Stations in the North Central

Region. Other research is conducted which is not specific to individual

commodities but which also plays a key role in an effective “overall”

research and development (R & D) program. The data on Scientists Years

.

*This report is a contribution to Minnesota Agricultural Experiment

Station Project 14-038 and to IR-6, “National and Regional Research
Planning, Evaluation, Analysis and Coordination”.

**professor and Graduate Research Assistant, Respectively, Department

of Agricultural and Applied Economics, University of Minnesota.

l’The North Central Region is divided into the Corn Belt, Lake States

and Northern Plains Subregions (Figure 1). States included are

Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, Ohio, South Dakota and Wisconsin.
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(SY) and budget expenditures are from the National Inventory of Agri-

cultural Research (CRIS).

Finally, we draw on past literature and on analyses which we have

conducted specifically for 1979 to assess the recent-year productivity

of agricultural research conducted on commodities of major importance

in the twelve North Central States. In addition, we provide some per-

spective on the spil lover of research benefits across state boundaries

and from producers to consumers. The ultimate pay-off from research

is, of course, to the producers who use the results of this research

to increase production and/or to reduce costs, to the farm supply and

marketing firms servicing the agricultural sector and to consumers who

pay lower prices and have enhanced consumer choice because of larger

product supplies and/or lower product prices. We have not tried to

partition the research benefits between these different groups but have

evaluated research benefits at the level of first marketing (farm

production value). We do, however, discuss the key factors determining

who benefits from agricultural research.

Production Volume, Value and Value Added for
Major Agricultural Commodities

Tables 1 through 12 report 1979 production volume, value and value

added for major agricultural commodities for each of the North Central

Region states. Individual commodities are listed in order of the pro-

duction value of the commodity.?’

2/— Values for forestry products are not included in these tables but
those for fruit and berry products are.
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Value added is the difference between the market value of products

and the cost of the inputs used up in the production process. The

“value added” computations reported in Tables 1 to 12 thus are product

values net of those inputs purchased and consumed in the production

process. They can be considered as a “residual return” to

ment, the stock of durable capital and the land base used

production. One should be careful not to attribute to “va’

labor-manage-

n agricultural

ue added”

normative capabilities which this measure does not possess. For example,

value added computations do not provide information about the “resource

endowments” of an individual state or region or about the “productivity”

of individual resources or inputs. Thus, value added computations do

not provide guidelines for maximizing efficiency in the utilization of

production resources. They do, however, provide information on the

revenue surplus (value in excess of those inputs consumed in the pro-

duction process) which is generated by individual agricultural commo-

dities. And, it is this surplus in revenue which is available as a

payment to the local economy for the land, durable capital and labor-

management resources being used in production.

Value added in agricultural production as a percentage of total

value varies substantially for different commodities. In genera

tends to be higher for crops than for livestock. One reason is

overriding importance of the land input in crop production. But

, it

he

since

good cropland is a resource of limited supply, livestock enterprises,

despite their generally lower value added component, play an important

economic role in the North Central Region. Among the major field crops
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value added as a percent of total value also tends to be higher for

soybeans (80 percent plus) than for corn (60 percent plus) because

of the higher proportion of purchased inputs, particularly fertilizer,

used in corn production. Percent of value added in wheat production

is intermediate between that for corn and soybeans. Finally, value

added tends to be high, as a percent of total value, for vegetables

and specialty crops which require large labor inputs.

Each individual state in the North Central Region has unique

resource endowments and agricultural production. Yet, some perspective

can be gained by viewing production agriculture in each of the three

Subregions. Arrayed in order of the total value added for the six

most important agricultural products in each Subregion in 1979 they are

as follows:

Corn Belt Lake States Northern Plains

Corn Milk Cattle

Soybeans Corn Wheat

Cattle Cattle Corn

Hogs Soybeans Hay

Milk Hay Sorghum

Hay Wheat Soybeans

Thus, there are very substantial differences between subregions

(and states) in the importance of individual commodities. These dif-

ferences become even more pronounced with respect to lesser commodities



such as fruits, vegetables, sugarbeets, sunflower and poultry. Even

within the individual states there are major differences between areas

as to resource endowr

commodities. Such d

for decentralization

ents and the economic importance of individual

fferences constitute one of the major reasons

of agricultural research, particularly that in-

volving production systems, to regional locations (Branch Stations)

within states.

Some agricultural commodities, though of minor economic importance

relative to others, do effectively utilize unique resources or capture

other dimensions of comparative advantage including location relative

to markets. Thus, they may strongly warrant R & D support from the

public sector. Generally speaking, however, it is only those commo-

dities which have substantial production volume, or the future potential

for such volume, which can carry the costs of major research programs.

Research Expenditures Made by State
Agricultural Experiment Stations

The significance of agricultural research is that it is a major

source of technical change. It permits the substitution of knowledge

for resources and of inexpensive and abundant resources for scarce

and expensive resources; and it releases the constraints on growth

imposed by inelastic resource supplies. Increasingly production agri-

culture in the U.S. is a science-based, high-technology economic ‘sector.

Thus, the effective development and utilization of research is a key

component in keeping it economically competitive.
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In 1979, research funding by the North Central Region State Agricul-

tural Ex~eriment Stations totaled $221.4 million of which about $40 million

(18 percent) was federal funding administered by the Cooperative State

Research Service (CSRS). Tables 13 through 18 show the levels of research

investment made in individual states for each of 15 major plant and animal

commodity groups (including trees and forest products) and in total.a’

In addition to the 15 individual commodities listed, fruit, potatoes and

ornamental and turf products, as well as several other commodities, were

the recipients of significant research support in some states but not

in others.

Along with “commodity specific” research expenditures, a good deal

of research was conducted for such varied topical categories as soil and

land, water, weeds, seeds, plants, animals, biological cell systems, farm

management and marketing. These and other research categories are

important components of a comprehensive state-level agricultural research

program. In addition, about five percent of the total research expen-

ditures made by Agricultural Experiment Stations in the North Central

Region was not classified as to its expected utilization=

In appraising agricultural research investments one should remember

that not all research expenditures go for the development of new tech-

nology. A substantial portion of the total agricultural research invest-

ment must go for maintenance research - to maintain productivity in the

face of new pests and pathogens and to maintain the capabilities of the

3/— Research expenditures in Tables 13 through 18 include all research funds
expended at each location including those from state> federal and other
sources.
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natural resource base. Moreover, as yield and other measures of agricul-

tural productivity increase, more research is required just to maintain

these higher productivity levels.

As might be expected, commodity research expenditures in individual

states are generally closely related to the economic importance of the

individual commodity in the individual state. For example, in Kansas

beef cattle and wheat rank number one and two in both production value

and in research support, whereas in Iowa, corn and hogs are the two top

commodities in both categories. This verifies the judgement that

research administrators in individual states are in a position to give

major consideration to the economic importance of individual commodities

when making allocations of research resources. It is probably also the

case that, at the state level, commodity support groups have influence

on research budgets somewhat in proportion to the economic importance

of the commodity which they represent. This may, however, result in the

underrepresentation of research funding for such non-commodity areas as

soil conservation, food safety and community development. In recent

years numerous public interest groups have emerged which provide increased

. support for these “non-commodity” issue areas. To date, however, such

support groups have probably been more effective in developing increased

public awareness of existing problems than in generating systematic research

programs for the issue areas which they represent.
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TABLE 13

Scientist Years (SY) and Budget Expenditures for Research “($)on 15 Major Commodities, 1979

ILLINOIS INDIANA

Percent Percent
of State of State

Commodity SY $ Total $ Commodity SY $ Total $

Soybeans 19.8

Dairy Cattle 10.3

Corn 12,0

Swine 7.9

Beef Cattle 6.4

Sheep & Wool 3.6

Vegetables 5.3

Trees&Forest
Products .5.0

Forage Crops 3.0

Poultry 1.3

Other Small
Grains 1.5

Wheat .3

Sorghum .7

Other Oil &
Oilseed Crops ---

Sllg:li”Crops ---

Total of
Above 77.1

State Total 150.1

1,848,435

1,578,390

1,364,075

1,248,622

048,828

562,043-

524,397

416,334

348,208

305,676

148,348

128,232

39,727

35,386

---

9,496,701

15,944,141

11.6

10.0

8.6

7.8

6.0

3.5

3.3

2.6

2.2

1.9

.9

.8

.2

.2

---

59.6

f%ine 12.9

Beef Cattle 7.3

Corn 15.3

Dairy Cattle 5.7

Soybeans 8.0

Trees&Forest
Froducts 9.2

Poultry 6.0

Vegetables 5.9

Wheat 5.4

Forage Crops 4.1

Sheep & Wool 1.5

Other Small
Grains .9

Sorghum 1.7

Other Oilseed
& Oil Crops ---

Sugar Crops ---

Total of
Above 83,9

State Total 190.4

1,848,131 8.7

1,587,147 7.4

1,484,546 7.0

1,029,030 4.8

848,556 4.8

956,003 4.0

696,556 3.3

542,154 2.5

472,349 2.2

387,647 1.8

190,597 .9

79,800 .4

67,192 .3

--- ---

--- ---

10,189,708 47.7

21,355,025

&
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TABLE 14

Scientist Years (Sy) and Budget Expenditures for Research ‘($)on 15 Major Commodities, 1979

IOWA

Percent
of State

Commodity SY $ Total $

Swine 10.4 2,375,589 12.5

Corn 15.2 2,100,772 11.0

Beef Cattle 7.8 1,853,282 9.8

Soybeans 11.6 1,489,999 7.9

Dairy Cattle 6.0 1,147,579 6.1

Poultry 4.5 600,505 3.2

Other Small
Gains 3.4 497,262 2.6

Trees&Forest
Products 2.9 349,110 1.8

Forage Crops 2.1 299,728 1.6

Sheep 1.2 206,986 1.1

Sorghum .6 91,953 .5

Vegetables 1.0 72,838 .4

Wheat .2 19,316 .1

Sugar Crops --- --- ---

Other Oilseed ---
& Oil Crops ‘--

---

Total of
Above 66.9 11,104,919 58.5

State Total 117.9 18,966,918

KANSAS

Percent
of State

Commodity SY $ Total $

Beef Cattle 20.3

Wheat 24.1

Corn 11.7

Sorghum 10.0

Dairy Cattle 7.0

Poulty 6.3

Forage Crops 5.4

Other Small
Grains 3.4

Swine 2.8

Soybeans 3.4

Trees&Forest
Products 3.8

Sheep & Wool 2.1

Vegetables 2.3

Other Oilseed
& Oil Crops 1.4

Sugar Crops .5

Total of
Above 110.7

State Total 176.7

3,503,637

2,253,259

1,040,775

938,380

783,804

542,930

510,230

504,785

445,798

392,551

281,416

278,131

187,033

132,067

38,440

11,833,236

17,382,475

20.2

13.0

6.0

5.4

4.5

3.1

2.9

2.9

2.6

2.3

1.6

1.6

1.2

.8

.2

68.1
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TABLE 15

Scientist Years (SY) and Budget Expenditures for Research ($) on 15 Major Commodities, 1979

MICHIGAN*

Percent
of State

Commodity SY $ Total $

Trees

Vegetables

Dairy Cattle

Beef Cattle

Forage Crops

Poultry

Swine

Corn

Wheat

Soybeans

Other Small
Grains

Sheep & Wool

Sugar Crops

Sorghum

Other Oilseed
& Oil Crops

Total of
Above

State Total

11.8 2,398,327

10.5 1,716,346

12.4 1,709,291

3.7 991,167

3.7 587,497

6.9 544,375

4.5 518,635

3.4 50’7,465

1.3 325,762

2.1 280,075

3.0 207,010

.-4 99,334

.2 58,002

---- ----

---- ----

63.9 9.943,286

176.5 24,017,249

10.(1

7.1

7.1

4.1

2.4

2.3

2.2

2.1

1.4

1.2

1.0

.4

.2

----

----

41.5

MINNESOTA

Percent
of State

Commodity SY $ Total $

Dairy Cattle

Corn

Trees &Forest
Products

Beef Cattle

Swine

Poultry

Sheep & Wool

Forage Crops

Other Small
Grains

Wheat

Vegetables

Soybeans

Other Oilseed
& Oil Crops

Sorghum

Sugar Crops

Total of
Above

12.8

10.1

13.6

3.9

7.9

6.5

2.8

4.6

4.5

3.1

2.7

2.1

.7

----

----

75.3

State Total 152.o

2,697,978

1,661,428

1,615,244

1,440,703

1,378,643

1,076,218

706,249

654,987

591,939

581,926

421,581

280,075

47,493

----

----

11.4

7.0

6.7

6.1

5.8

4.6

3.0

2.8

2.5

2.5

1.8

1.2

.2

--—-

----

13,155,464 55”.8

23,570,080
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TABLE 16

(SY)and Budget Expenditures for Research ‘($)on 15 Major Commodities, 1979—

MISSOURI “

Percent
of State

Commodity SY $ Total $

Dairy Cattle

Corn

Beef Cattle

Swine

Soybeans

Poultry

Forage Crops

Trees &Forest
Products

Sf,eep& Wool

Vegetables

Sorghum

Wheat

Other Small
Grains

Other Oilseed
& Oil Crops

Sugar Crops

Total of

7.7

6.7

7.1

6.3

6.0

6.6

3.7

4.4

3.4

4.1

1.9

2.3

.9

.5

.3

Above 61.9

State Total 115.6

1,144,970 7.8

1,143,719 7.8

1,026,460 7.0

967,618 6.6

721,345 4.9

680,602. 4.7

517,683 3.5

486,959 3.3

423,135 3.0

333,491 2.3

248,599 1.7

233,635 1.6

90,717 .6

38,324 .3

18,268 .1

8,075,525 55.2

14,623,675

NEBRASKA

Percent
of State

Commodity SY $ Total $

Beef Cattle

Swine

Corn

Sorghum

Dairy Cattle

Wheat

Forage Crops

Soybeans

Poultry

Vegetables

Sheep & Wool

Other Small
Grains

Trees&Forest
Products

Sugar Crops

Other Oilseed
& Oil Crops

Total of
Above

State Total

15.0

11.1

11.3

7.0

5.1

7.5

6.5

6.0

4.6

4.4

1.0

1.1

1.4

.4

.1

6,463,238

2,233,257

1,226,356

888,195

791,349

786,094

710,349

569,936

473,904

372,193

180,090

102,767

94,653

46,454

13,101

84.0 14,952,776

142.6 21,573,869

30.0

10.4

5.7

4.1

3.7

3.6

3.3

2.6

2.2

1.7

.8

.4

.4

.2

----

69.3



-25-

TABLE 17

Scientist years (SY) and Budget Expenditures for Research ‘($)on 15 Major Commodities, 1979

NORTH DAKOTA

Percent
of State

Commodity SY $ Total $

Wheat

Beef Cattle

Other Small
Grains

Other Oilseed
& Oil Crops

Swine ‘

Forage Crops

Sheep & Wool

Sugar Crops

Dairy Cattle

Vegetables

Corn

Trees &Forest
Products

Poultry

Soybeans

Sorghum

Total of
Above

15.7

9.0

9.1

5.9

2.9

4.0

3.2

1.9

1.8

1.6

1.8

1.0

.4

.8

----

59.1

State Total 102.4

1,440,702

699,986

664,389

436,540

321,015

295,824

292,145

211,417

193, 706

150,133

130,698

100,891

88,682

51,950

----

5,078,078

10,007,248

14.4

7.0

6,6

4.4

3.2

3.0

2.9

2.1

1.9

1.5

,1.3

1.0

.9

.5

----

50.7

OHIO

Percent
of State

Commodity SY $ Total $

Dairy Cattle 9.9

Beef Cattle 6.7

Soybeans 9.9

Swine 8.4

Vegetables 10.4

Corn 8.6

Poultry 6.6

Trees &Forest
Products 8.4

Sheep & Wool 2.9

Forage Crops 2.3

Wheat 1.3

Sugar Crops 1.1

Other Small
Grains .2

Sorghum ---

Other Oilseed
& Oil Crops ---

Total of
Above 76.7

State Total 123.7

1,688,666

1,644,169

1,378,167

1,356,972

1,282,020

1,228,756

1,022,270

730,526

599,206

371,146

313,392

133,811

52,407

----

----

11,801,508

19,458,587

8.6

8.4

7.1

7.0

6.7

6.3

5.3

3.8

3.1

1.9

1,6

.7

.3

---

---

60.6
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TABLE 18

Scientist Years (SY) and Budget Expenditures for Research ‘($)on 15 Major Commodities, 1979

SOUTH DAKOTA WISCONSIN

Percent Percent
of State of State

Commodity SY $ Total $ Commodity SY $ Total $

Beef Cattle

Swine

Forage Crops

Other Small
Grains

Dairy Cattle

Wheat

Corn

Sheep & Wool

Trees &Forest
Products

Poultry

Other Oilseed
& Oil Crops

Soybeans

Vegetables

Sorghum

.Sugar Crops

Total of
Above

16.7

6.5

6.0

3.1

4.1

4.5

2.7

2.6

2.8

2.8

1.7

.8

.7

.1

----

873,257

396,449

349,033

303,309

274,834

260,937

205,554

143,248

140,021

122,219

92,395

75,797

57,420

5,044

----

55.1 3,299,517

State Total 104.9 6,449,010

13.5

6.1

5.4

4,7

4,3

4.0

3.2

2.2

2.2

1.9

1.4

1.2

.9

.1

---

51.2

Dairy Cattle

Vegetables

Trees&Forest
Products

‘ForaHeCrops

Beef Cattle

Swine

Poultry

Corn

Other Small
Grains

Sheep & Wool

Soybeans

Wheat

Sorghum

Sugar Crops

Other Oilseed
& Oil Crops

Total of
Above

State Total

10.9 2,797,514

11.2 1,183,095

11,4

6.2

3,5

3.8

4,0

3.2

1.9

.7

2.0

.4

---

---

---

957,669

904,972

722,749

670,582

669,620

518,033

339,657

234,804

233,218

68,750

----

----

----

59.2 9,300,663

148.4 24,618,318

11.4

4.8

4.0

3.7

2.9

2.7

2.7

2.1

1.4

1.0

.9

.3

---

---

---

37.8

&
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Economic Returns to Agricultural Research

A lag of several years occurs typically between the time that research

expenditures are incurred and their payoff occurs in the form of increased

output, reduced costs or other forms of benefits to producers and/or con-

sumers. Thus, in estimating the rates of economic returns to agricu~tural

research, analysts must incorporate some lag-time structure between research

costs and benefits. And, returns for research must be high enough to cover

the time related costs of these lags between investment and the accrual of

research benefits. For other research investments, the linkage between

research investments and the benefits which they generate are not easily

quantified. Examples of this are community development -,natural resource -,

human nutrition - and even maintenance - related research. In the section

which follows our measure of benefits is the increase in productivity which

results from the research.

Annual Rates of Return

Numerous studies have estimated the annual rates of return for agri-

cultural research in the U.S. to be high and well in excess of the returns

available in alternative market investments. In fact, the large majority

fall in the range of 35 percent or more and a number are in the rage of 75

percent plus.~’ These high returns testify to the economic viability of ‘

agricultural research programs even in times of rapid inflation when high

opportunity costs must logically be charged to funds allocated to such

~/ For a comprehensive summary of historical rates-of-returns from agri-
cultural research see Chapter 10. “The Economic Benefits from Agri-
cultural Research” in Vernon W. Ruttan, Agricultural Research Policy,

University of Minnesota Press, Minneapolis, 1982.
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research. Also. several analysts have concluded that agricultural experi-

ment station research support is being allocated reasonably efficiently at

least over such major commodity categories as cash grains, dairy, livestock,

and poultry.~’

Table 19 illustrates the annual percentage rates of returns estimated

for research conducted over the past two decades for cash grains, dairy and

livestock, all of which are of major economic importance in the North Central

Region. These estimates represent conservative appraisals of rates of return

for Experiment Station research since they are discounted by two-thirds to

allow for unestimated contributions from private sector research and from

extension education inputs. More disaggregative analysis by Miner (1982)

estimates returns for soybean research to be in the 55 to 60 percent range.

Table 19. Internal Rates of Return to Experiment Station Research

Internal Rate of Return %*
Commodity Category 1969 1974

Cash Grains 47 69

Dairy 42 51

Livestock 89 106

*Calculated with constant prices and with an estimated average time lag between

research expenditures and pay-off of 6 years. A longer time lag results in
lower rates of return and a shorter time lag in higher rates.

Source: George W. Norton, “The Productivity and Allocation of Research:
U.S. Agricultural Experiment Stations Revisited”. North Central
Journal of Agricultural Economics, Vol. 3, No. 1, January, 1981.-.-—. —

~/ See par~~cularily the work by M. Bredahl and W. Peterson reported in
“Experiment Station Research Productivity” American Journal of Agri-
cultural Economics, Vol. 58, No. 4, Novermber, 1976. These conclusions

are supported by the work of Norton (1981).
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.

Clearly, the economic returns for the above listed categories of agri-

cultural research are high both absolutely and relative to alternative market

investment opportunities for funds. Also, assuming equally productive research

programs between states, Norton’s analysis indicates that the returns for

research on cash grains are higher, for example, in Illinois and North Dakota

than in Wisconsin and Michigan reflecting the greater importance of cash

grains in the agricultural sectors of the two former states. On the other

hand, returns to dairy research in Wisconsin and Minnesota are higher than

in Illinois and Nebraska, again reflecting the relative importance of dairy

in these several states. These findings represent another indication that

large, productive research programs can generate high economic returns if they

are directed to high-volume commodities.

Marginal Products from Corn, Soybeans and Wheat Research

Among the cash grain crops growninthe North Central Region, three are

dominant: Corn, soybeans and wheat. In order to evaluate the productivity

to research directed specifically for each of these three crops, we have

estimated, for 1979, the level of output value of these crops as a function of

the inputs used in their production including land, labor, machinery, fertilizer,

pesticides and research expenditures, the latter lagged by six years.~’ In

addition, we have included a variable to measure the research expenditures made

for each of these three crops in neighboring states within the same general

production region. The latter topic will be discussed in more detail later

under the heading of “spill over”.

~/ The results of this analysis are presented in Hendrickson and Sundquist,
1982.
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In brief, we estimated the marginal product (va ue of commodity output in

1979 associated with the last dollar of research expenditures for that com-

modity in 1973) to be about $150, $180 and $360, respectively for corn, wheat,

and soybeans. A major expansion in export demand for food grains, feed grains

and oil seed crops in the 1970’s clearly helped to generate the extremely

high productivity rates for public research expenditures for these crops.

And, other basic and non-commodity-specific research undergirded the com-

modity-specific research. The major conclusion is, however, clear. Big

gains in crop output and value are attributable to public research in-

wes.tments.

Distribution of Research Benefits

Both the high rates of return from past agricultural research and the

large marginal products associated with recent research expenditures suggest

a substantial underfunding of agricultural research in the North Central

Region. This underfunding probably results mainly from three facters:

1) the spillover of research benefits beyond the boundaries of states

in which the research is financed and conducted

2) the spillover of benefits from producers to consumers and

3) the large volume and wide variety of projects and programs which

compete for public sector funding. -

Spil lover Between States

A high portion of the research conducted in an individual State Agri-

cultural Experiment Station has productivity impacts in other states as

well. This is particularity true for scientific research, but also for

technology - oriented research relating to crop and livestock commodities.
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Some credible estimates indicate that only about one-third of the productivity

from science - oriented research and perhaps up to two-thirds of the pro-

ductivity from technology - related research is realized within the state

undertaking the research.~’ Our own analysis for corn and soybeans suggests

that, in very general terms, three-fifths and four-fifths, respectively, of

the research related productivity for these crops comes from research conducted

within the state where utilized and the balance is spilled in from research

conducted in other states.

The spil lover (spill out and spill in) of research benefits between states

is a complex phenomenon and complicates the process of research planning and

funding for individual states. And, it contributes to a hesitancy by states to

fund research (1) in the expectation of losing some of the benefits of this

research to other states and (2) in the hope that other states might provide

the needed research. But, it also points up the importance of research related

planning, coordination and communication on an interstate basis if the total

pay-off from agricultural research is to be as great as possible.

~/ See, for example, Robert E. Evenson, Paul E. Waggoner, and Vernon W.
Ruttan, “Economic Benefits from Research: An Example from Agriculture”,
Science 205 (September 14, 1979). Recent unpublished analysis by Garren

and White also indicates that nationally about two-thirds of the total
marginal product from research on cash grains is associated with research
within the state where research is done and about one-third from research
in other states. They found a smaller portion of spil lover, however, for
dairy research.
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Spillover from Producers to Consumers

One of the most common misperceptions regarding agricultural research

is that the producers are the only~ or at least the main, beneficiaries of

this research. In a free and competitive market and in the presence of

both an inelastic demand for agricultural products and a slow growth in this

demand, much of the research - based productivity gain in agriculture is

quickly transferred to consumers in the form of lower product prices. And,

only in the cases of an elastic demand and/or of rapid increases in demand,

are the benefits of these productivity gains (in the form of reduced production

costs and higher production volume) retained mainly by producers. Otherwise,

increased production volume results mainly in consumer benefits in the form

of a more-than-proportional decline in product prices.

The experience of recent years with respect to the incidence of benefits

from research - induced productivity gains in agriculture is mixed. Clearly

consumers have benefited greatly from efficiency gains in food production.

Their gains have been both in the form of lower prices and broadened consumer

choice. Innovative producers, the early adopters of new technology, have

generally been able to capture a portion of the benefits of research - re

productivity gains. And, most cash grain producers captured substantial

ated

benefits during the period of rapid growth in export demand during the 1970s.

But with the low current grain prices, consumers are the major current economic

beneficiaries of increased productivity in agriculture. Meanwhile, some govern-

ment programs, such as the dairy price support program, have slowed the trans-

fer of productivity related benefits to consumers and permitted producers to

capture a significant portion of these benefits at least in the short run.
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Of critical importance to our discussion is the fact that, although

consumers have been major beneficiaries of productivity gains from agri-

cultural research, they have not been a significant or effective voice in

the support of financing this research. And, despite the fact that surplus

production can depress producer prices in the short term, agricultural

research is a continuous process which cannot be turned off and on without

destroying its long-term effectiveness.

Competing Uses for Public Sector Funds

At both the state and federal levels of public sector financial appro-

priations, decision makers are faced with evaluating a broad set of programs

and projects for financial support. Many of these activities such as trans-

portation, housing, food aid, health services, education, national defense,

R 8 D for alternative energy sources and many others are of very high social

priority. And, most are strongly advocated by active

dividually, and in the aggregate, these competing pub’

probably contribute substantially to the underfunding

support groups. In-

ic sector activities

of agricultural

research. And at the federal level, farm price support and soil conservation

programs are examples of activities which compete even nnre ~irect!v u+th

agricultural research for financial support. It is-,rtua?ly

impossible to analyze the economic benefits from a broad range ot competing

public sector activities and compare them with the benefits from agricultural

research. But, it may be feasible to broaden the evaluation base for agri-

cultural research. Such a broadening beyond the estimation of marginal pro-

ducts and rates of return can include consideration of the impacts of agri-

cultural research on consumer food costs, the distribution of benefits to
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different income groups and the external impacts (particularity environmental

impacts) of the agricultural techno

Evaluation of agricultural research

example, recent assessment has been

ogy generated by agricultural research.

is now moving in these directions. For

made of the impacts of agricultural

research on consumer food expenditures (White, Eddleman and Purcell, 1980)

this assessment indicates, for example, that agricultural research benefits

all income groups of consumers through lower food prices. Absolute benefits are

greatest for higher income groups who spend more for food, but, relative

to family income, benefits are several times higher for low income families.

In Conclusion

Funding competition for alternative public sector projects in the

Central Region, as elsewhere, will be even higher in the future than

North

n the

past. Clearly, however, publicly funded agricultural research continues to

exhibit high marginal earnings (both in terms of large marginal products and

high rates-of-return) and the overall economic diagnosis still is one of severe

“underfunding”. Improved priority setting and effective coordination of

research can help to minimize the impacts of this underfunding. But , increased

“real” levels of research funding are strongly just+fied and needed if future

productivity gains in production agriculture are to keep pace with future

demand for farm products.
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