
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


 

 

 

 

A new index measure and its use for describing US agriculture: Some initial findings and 
suggestions for monitoring and reporting 

 

 

Roman Keeney 
Purdue University 

rkeeney@purdue.edu 
 
 
 
 
 

Selected Paper prepared for presentation at the Southern Agricultural Economics 
Association’s 2015 AnnualMeeting, Atlanta, Georgia, January 31-February 3, 2015 

 

 

 

 

 

 

 

 

Copyright 2015 by Roman Keeney. All rights reserved. Readers may make verbatim copies of 
this document for non-commercial purposes by any means, provided that this copyright 
notice appears on all such copies.   

[1] 
 

mailto:rkeeney@purdue.edu


A new index measure and its use for describing US agriculture: Some initial findings and 
suggestions for monitoring and reporting 

Abstract 

 

 A new indicator of farm income dependence is developed for identifying differences in 

resource allocation among farm households. Analysis of farm household data between 1996 and 

2006 identifies the index as being more informative and indicative of structural responses than the 

typical reliance on shares of farm income in the total for the representative household. Extensions 

of the index and complementarities with other measures are straightforward and offer potential 

valuable insight into coming trends in U.S. agriculture as the farm household population responds to 

higher prices induced by the biofuel boom. 

 

Introduction 

 

 Over much of the twentieth century in the United States, increased off-farm employment by 

the farm population served as a structural response to low and uncertain incomes from agriculture 

(Gardner, 1992). Despite the array of government market intervention and farm transfer policies 

enacted, improved access to off-farm labor markets and increases in human capital stand as the most 

relevant explanation of sustained decline in farm numbers and diminution of the share of 

agricultural income for remaining farm households (Huffman, 1991). 

 For over a decade, household income in the U.S. farm population has been on par with that 

of non-farm households though subject to higher year to year variability (Gardner, 2000; Mishra and 

Sandretto). Increased reliance on non-farm income by farm families, consolidation of agricultural 

production into large farms, and the growth of rural residents with non-farm occupations have all 

contributed to the current state of parity in incomes between the farm and non-farm population. 

These forces have led to a heterogeneous farm population that offers considerable challenges for 
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evaluating policy impacts and detecting coming trends in farm structural change. At the same time, 

the internationalization of agricultural policy through global trading rules has generated interest in 

comparing farm income structure across countries (OECD). In this article we develop a new index 

of farm income’s importance. 

 The development of the index measure is directly related to Hirsch’s bibliometric statistic on 

scientific impact but readers will note the close relation to measures of concentration such as could 

be derived from a Lorenz plot. The index relates information on both the relevant farm income 

share and the proportion of the population earning at least that share in a manner that allows the 

resulting order statistic to be used for comparative analysis across regions, household types, and 

time. We demonstrate each of these looking at changes in farm income dependence for regions of 

the U.S. and different classes of farm households over the 1996 to 2006 time span.  

 The next section of the paper offers some background on farm household data and its use in 

analyzing the structure of the farm population. We follow that with the development of the h index, 

our measure of farm income dependence, appealing to a stylized example. We then offer some 

comparative analysis across regions and households. Our analysis concerns two questions on how 

different regions and household types differ in their farm income dependence. The remaining 

sections offer discussion of alternative research questions and the use of the index in addressing 

these as well as possible further developments and extensions.  

     

Background 

 

 Increased attention to off-farm behavior of farm households in the collection of farm survey 

data has spurred a large literature explaining the behavioral responses of farm household resource 

allocation between farm and non-farm employment. In particular, data from the United States using 
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ERS-USDA’s Agricultural Resource Management Survey1 (ARMS) data and Europe’s Farm 

Accountancy Data Network2 (FADN) have been developed in a manner that is amenable to 

answering research questions of off-farm labor supply in the tradition of Huffman (1980). These 

micro-level studies are typically conducted in cross-section since longitudinal character is limited in 

farm household data. Beyond their utility for microanalysis, weighted aggregation of these data 

serves as a primary vehicle for monitoring and evaluation of changes and trends in country and 

regional farm populations. 

 An important consideration in evaluating these trends is how the importance of farm income 

changes to the average farm household over time and how it differs across regions. With 

heterogeneous farm populations and different definitions of farm households the difficulties in 

coming up with a single measure for comparison are sizable. Typically, a measure of the average 

farm and non-farm income is used to calculate the share of farm income for the average household 

or for some subset of farm households (see e.g. Nehring, Fernandez-Cornejo, and Banker). Single 

period measures of farm income shares are fraught with difficulties of understanding the 

contributions of agricultural prices, weather, and tax management in any given year to farm earnings. 

To avoid this, multi-period averages of aggregate farm and non-farm income have been used for 

smoothing any price, weather, or cash accounting fluctuations that arise in the data (OECD).  

 Neither the single period nor multi-period average can overcome the sensitivity of mean 

values to changes at the extremes. For example, if the highest farm incomes are earned by large cash 

grain farms the average farm share of household income in the farm population is likely to increase 

significantly even in the absence of any response in resource allocation to the increased prices. This 

sensitivity limits the usefulness of the average farm income share as a means of comparing farm 

populations over time or regions. 
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 As an alternative to the mean farm share of income, some studies adopt a standard farm 

income share as a threshold that allows description of the proportion of households earning at least 

that share. Gray and Keeney define a farm dependence criterion for U.S. farm households as a 

minimum of fifty percent household income from farming in their analysis of government payment 

distribution across household types. Appealing to order statistics such as the median (or some other 

quantile) of the distribution of farm income shares has similar appeal since they also will not be 

influenced by extreme values (see e.g. Gardner, 2000).  

Whether using an income share threshold or a simple order statistic, any comparative 

analysis over time or across household groups will be heavily influenced by the arbitrary and 

potentially normatively biased choice of an income share or quantile for comparison. This also leads 

to a deficiency in information since in either case only one aspect of farm income’s importance can 

be evaluated: for income thresholds only the population proportion can be compared while only the 

income share of the order statistic can be compared in the alternative. We overcome this deficiency 

in information by using aspects of both the proportion of the population and the share of farm 

income as detailed in the next section. 

 

An alternative measure of farm income importance 

 

 Our index of farm income dependence allows for the endogenous and simultaneous 

determination of both the threshold farm income share and the order statistic to be reported for a 

given population at a point in time. Drawing inspiration from Hirsch’s bibliometric h-index3, we 

offer a straightforward adaptation where we seek to find the proportion h of the farm household 

population that earns at least h as a share of their total household income. Mathematically, we have 

the relationship as given in (1) where farmy  is income from farming, totaly  is total household income,  
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total

farm

y
y

s =~ is a vector of farm income shares ordered from largest to smallest, and P  is the uniform 

cumulative distribution function (cdf) of the farm household population. Thus, our simple measure 

captures in a scalar measure both information on farm income shares and information about the 

distribution of these shares. The index h is defined by the intersection of the uniform cdf with the 

plot of declining farm income shares (see Figure 1)4 such that for any population considered, the 

income share threshold is defined as part of the determination of the index. 

(1) ( ) ( ) kk
skPkPh ≤== :max*

 

Table 1 offers a ten observation sample for illustrative purposes. The column ‘Initial’ in this 

table represents the vector of declining income shares with the average farm share of income 0.14. 

Figure 1 provides an example of the calculation in equation (1) using this same data. Here we have 

farm shares of household income plotted on the y-axis against the households (given as a continuum 

of population shares) on the x-axis. The forty-five degree line on the [0,1] interval represents a 

continuous approximation to the uniform cdf. From equation (1) we can see that the value of h will 

be determined at the point of intersection of the decreasing farm income shares and the increasing 

cdf points. For the example, the h value is 0.30, indicating that thirty percent of the population earns 

thirty or more percent of their income from the farm business. Also shown on the graph is the mean 

value for farm income as a share of the total.  

The invariance of h to extreme values can be readily seen by considering a ceteris paribus 

doubling of farm income by the first household in the sample. While the mean will increase to 

reflect the fact the large increase in farm income, the h index will remain at 0.30 (for the discrete cdf 

given in table 1). Carrying our example further, we consider a ceteris paribus 100% increase in each 

farm income in this sample as might occur with a (large) general price increase in agriculture. In the 
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column ‘Proportional Increase,’ we see that this has the effect of more than doubling the average 

farm income share while h does not change since ( )kPsk −  takes its smallest non-negative value for 

k = 3. If we consider the same aggregate farm income change achieved by a uniform lump-sum 

transfer to each household in the farm sector we have the results in the column ‘Uniform Increase.’ 

In this case we see that the average farm income share rises by more than the proportional case, 

increasing by nearly one-hundred sixty percent. Because large changes in farm income shares occur 

in the neighborhood of the h value it now moves from 0.30 to 0.40.  

While this small sample overplays the invariance of the h index, the insight at this point 

proves fruitful for understanding h as a measure of farm structure. In the case of a proportional 

increase from an exogenous price increase, we see considerable change in the average farm income 

share reflecting the large improvement in general well-being in the farm population, but absent any 

response to these price changes farm household structure is relatively unchanged. In the case of the 

uniform increase realized by a lump sum transfer, the average farm income share increases to reflect 

again the improved well-being and so does the h index since the income structure of farm 

households now includes a sizable transfer payment. Figure 1b illustrates these changes and we see 

that the h index value moves because of the vertical shifts in farm income shares in the 

neighborhood of the initial h for the uniform per household change in agricultural income.  

Having developed some intuition about h as a measure of farm income reliance, we now turn 

to an analysis of changes in h and the average farm income share over the 1996 to 2006 period in the 

U.S. to determine its suitability for detecting trends in farm household resource allocation. 
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Comparing h and average farm income shares over time 

 
 Table 2 contains estimates of the average share of farm income and h for the U.S. from 1996 

to 2006 calculated from annual ARMS data. The third column reports the producer price index 

(PPI) for agricultural commodities obtained from the Bureau of Labor Statistics5 data on producer 

prices. At the bottom of the table we report the means, standard deviations, and coefficients of 

variation for each of these series. The volatility in farm income shares over time is evident as the 

coefficient of variation for this measure is three times larger than that for h despite having roughly 

the same mean value over the period.  

 Figures 2a and 2b plot linear trend lines for each of the two measures for all U.S. farm 

households as well as for the farms in the Heartland, Eastern Uplands, and Fruitful Rim. USDA-

ERS (2000) offers some summary facts about each of these three regions as well as the other six 

farm resource regions in the United States (see also appendix A). Notably, the Heartland has the 

most farms and highest value of production of any region and is dominated by cash grain and cattle 

farms. The Fruitful Rim has nearly the same production value as the Heartland and has the largest 

share of large farms in the U.S., many of which are specialized in fruit and vegetable production. 

Finally, the Eastern Uplands have the highest proportion of small farms with small tracts and many 

part-time farms. Each of these regions represents a very different set of stylized facts about farm 

business and household structure which can be analyzed over the eleven year period. 

In 2a, we see that the h index values are declining over time as indicated by the (m) slopes 

for these lines, with the largest downward trend observed for the Fruitful Rim. The Heartland trend 

follows closely that for all U.S. farms while the Eastern Uplands trend line is nearly flat with a slope 

less than twenty-five percent of that for the entire U.S.  Contrasting these trends in h, with those for 

average farm income shares in 2b is offers a striking contrast as all of these regions evidence an 
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increasing trend of farm income shares over the eleven year period. Here, the volatility in agricultural 

prices as well as the relatively high real price levels for commodities in the later periods shift trend 

lines upwards dramatically, such that these regions appear to be increasing their reliance on farm 

income.  

Returning to table 2, we report the correlation between the farm income share and h with 

both the current and lagged producer price index. The share of farm income is nine times more 

correlated with current producer prices than is h and its correlation with current prices is 

significantly larger than its correlation with lagged prices. In contrast, the h values over time are 

significantly more correlated with lagged prices than current prices. While the time series is short and 

limits the ability to draw causal conclusions, the difference in correlations is striking and lends 

considerable support to the notion that h will tend to move more from agent and policy responses in 

the farm economy while farm income share changes appear to be dominated by the changes in 

current period prices. 

In table 3, we formalize these estimates with linear trend regressions explaining variability in 

both h and the average farm income share. We log transform both h and farm income shares for use 

as independent variables as ( )[ ]xxx −=′ 1ln  and regress them against a linear trend (model 1x). 

Two additional models add the current producer price index (model 2x), and the PPI and a dummy 

variable for the years 1996-2001 in which the Freedom to Farm act was the controlling legislation 

for U.S. agriculture (model 3x). Beginning with the equations for h, we see that the trend is 

consistently estimated to be a small negative change with time across all three models. The t statistic 

for the trend coefficient is large enough to reject the hypothesis H0: b > 0, for models 1h and 2h 

(for α= 0.05). The t statistics indicate a failure to reject H0: b ≠ 0 for both the current PPI and the 

dummy variable relating the Freedom to Farm act years. The R2 indicating the explanatory power of 
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the variation in the independent variables changes very little over the three regressions highlighting 

the contribution of the trend variable in explaining the variability in h over time. 

Moving to estimates explaining variability in farm income shares, we see that the model with 

only a linear trend performs poorly in explaining variation in the dependent variable. The coefficient 

on the trend cannot be rejected for H0: b > 0 in any of the models and is estimated to be positive 

and larger in absolute value than that of h in two cases. When we add current prices to the regression 

we see that the explanatory power of the regression increases markedly with a price coefficient that 

is significant and positive indicating the close correlation of prices and farm income shares. Adding 

the farm policy dummy variable does not change the regression’s explanatory power or the 

coefficient on prices significantly. 

These regressions support the intuition behind the data series given in table 2. We see that 

the low average farm income shares reported from 2000-2002 are primarily a reflection of the low 

market returns to agriculture during those years. While we expect farm households to adjust to 

prices, it certainly is not immediate and the current farm income share cannot be adequately 

disentangled from price variation to allow it to be a suitable indicator for farm resource adjustment 

when considering short time periods or detecting coming trends. The large general commodity price 

rise in agriculture that began in 2006 points squarely to both the need for detecting coming trends in 

farm and off-farm resource allocation of farm households as well as the frailty of farm income 

shares for measuring these coming trends. 

 

Changes in the h index for regions over time in the United States 

 

 Having developed the intuition and statistical support behind the h index as a measure of 

farm income importance, we now turn to comparisons over the 1996 to 2006 time period. The first 
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of these looks across all nine of the ERS resource regions that were introduced earlier in the analysis 

of trend line plots (see figures 2a and 2b). The first two data columns of table 4 are calculations from 

1996 ARMS data on the average share of farm income and the h value for each of the nine resource 

regions. The third column of data reports the difference in these two values. This difference is 

negative in both the Heartland and Fruitful Rim, two regions with a large proportion of high sales 

farms. In general, the h and average income values agree on which regions are more farm income 

dependent in 2006, with only minor changes in the ordering occurring across regions. 

 The final three columns of table 4 report these same values using the average h and farm 

income share for each region between 1996 and 2006. The coefficients of variation reported with 

averages show the high variability of average farm income shares relative to those for h over the 

eleven year period. We again see that both average farm income share and h give similar rankings 

across regions when interpreted as measures of dependence on farm income. The differences 

between average farm income share and h are negative for the Heartland, the Mississippi Portal, and 

the Fruitful Rim. Plotting average farm income shares against h values in figure 3, we can see the 

relationship between the two measures across regions. The forty-five degree line plotted on the 

graph would represent perfect agreement between the two measures, and several of the values are 

close to this line. Regions lying above the line have higher farm income shares than h values while 

those lying below have lower farm income shares than h values. 

 Regions above the line are the regions hosting most of the large cash grain, fruit, and 

vegetable farms in the U.S. In contrast, we note the Eastern Uplands and Southern Seaboard are 

both below the line and are dominated by small farms. The Eastern Uplands highlights the 

difference in information of the two measures when comparing the importance of farm income 

across regions. While the average farm income share would indicate that farming’s contribution to 

regional income was zero on net over this time period, the h value indicates that a small portion of 
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that population had at least a modest contribution of income from farming similar to the case of the 

Southern Seaboard. Moreover, we saw in figure 2a that the trend in the Eastern Uplands is for this 

small proportion of the population to consistently rely on their farms for nearly seven percent of 

their income. 

 Figures 4a-c plot trend lines and observed h values for all nine resource regions from 1996-

2006. The three farms in figure 4a had the highest farm income dependence according to the 

average h value for this period. Modest downward trends in farm income reliance are seen for both 

the Fruitful Rim and Northern Crescent, with a more negatively sloped trend line for the Northern 

Great Plains. The Northern Great Plains states have been noted for the influx of rural residents and 

leisure ranchers over this period which may partially explain this strong downward trend. Trends in 

the other two regions are on par with what we saw previously for the U.S. aggregate and can be 

explained by the slow but continuing forces of consolidation and movement to off-farm labor 

markets. 

 Moving to figure 4b we have plots of trends and observed h values for the Heartland, 

Mississippi Portal, and Basin and Range regions. The trend lines are nearly parallel reflecting the 

similarity of these regions in structural changes in dependence on farm income. The farm sectors in 

these regions tend to be a mixture of small and large operations. In addition, these regions along 

with the Southern Seaboard (in figure 4c) have significant rural areas but strong rural to urban 

economic linkages. The final two regions in figure 4c are the Prairie Gateway and Eastern Uplands. 

The trend line for h is nearly flat in both of these regions indicating that these two regions have seen 

little movement of farm household resources between farm and non-farm uses as the dependence of 

the population on farm income has remained stable over the eleven year period. 
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 The plots in figures 4a-4c are suggestive of a tendency for regions with higher farm income 

dependency to evidence a more negatively sloped trend. Reasons for this could include technical 

progress that allows large scale farming to be adapted in different regions as well as improved 

economic connectivity through advances in information technology and the expanded investment 

opportunities this offers for capital. This hypothesis can be tested using a convergence style model 

(Gardner, 2000) where we examine the impact of initial farm income dependence on the decay in 

farm income dependence between 1996 and 2006. The results for such a model are given in 

equation (2), where we see the average decay rate across regions between the two time periods is      

-1.24 and the negative coefficient on initial h levels indicates that more farm income dependent 

regions reduce this dependency faster.  

(2) 82.0;ln50.024.1ln 2
1996,

)00.0()00.0(1996,

2006, =−−= Rh
h
h

r
r

r

 

While a more rigorous statistical treatment of the dynamics of changes in farm income 

dependence would be preferred the estimation in equation 2 is indicative of potential uses of the 

index in quantitative analysis across regions. In particular, incorporating economic variables that 

condition the rates of decay in farm income dependence as well as using a panel dynamics approach 

on more distinctive regions with unique governance offers the potential to provide significant 

information on the different evolutions of farm structure across space. 

 

The h index across household types in the United States 

 

 Aside from regional differences in farm income dependence, many research and policy 

questions of farm structure point toward differences across households. A critical sticking point has 

emerged in the 2007/2008 Farm Bill debate over payment limits to farm operators. At issue is not 
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only what the level of payment limits should be but also eligibility for receiving farm program 

payments. Focusing on adjusted gross income as well as a definition of ‘active engagement’ in 

farming that depends on an income share criterion, a steady stream of discord can be heard from 

policy makers and interest groups regarding the differential impacts of such payment limits on the 

farm economy. 

 We can gain a better understanding of how debate over ‘active engagement’ might be 

informed by looking at the h index for different farm types. The ERS farm typology (see appendix 

B) classifies farm in two dimensions, the operator’s principal occupation and the level of sales 

generated by the operation. Farms where the operator declares farming as an occupation fall into 

four groups: low sales farms, high sales farms, large family farms, and very large family farms. Three 

other types are defined by declaration of a non-farm occupation (residential lifestyle), retired, or by a 

low income definition (limited resource). Table 5 reveals the sharp distinction among these farms in 

farm income dependence using calculations from the 2006 ARMS data. The three groups with large 

farm revenues (HSF, LFF, VLF) all have h indexes above 0.80, with h increasing with the level of 

sales. Among the other farm types we see that retirement and lifestyle farms have h values very close 

to zero while low sales and limited resource farms exhibit h values very near the average for the 

entire U.S.  

 Moving to the columns averaging h and farm income shares over the 1996-2006 period we 

see again that the h index is much more stable over time as evidenced by the lower coefficients of 

variation, and gives a much different picture of income dependence for individual household types. 

The difference is striking for some groups such as limited resource farms and high sales farms, 

where the average farm income share across the groups is grossly misleading about the average 

importance of farm income. In figure 5, we plot the farm income shares and h and see the value of 

using information on distribution as well as income share in defining farm income dependency. 
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While the average income share would tend to group all but high sales farms, large family farms, and 

very large family farms together as non-farm income dependent, the h index highlights a distinction 

among these four household types, with limited resource and low sales farms being more dependent 

on farm income.   

 

Implications and opportunities for analysis 

 

 With increasing policy focus on diversified farm household incomes, the pace of growth in 

these incomes, and the move toward more consolidation in agriculture, understanding the 

distributional character of farm household resource allocation is a critical piece of the puzzle. The 

temptation to ignore farms with low farm incomes in the policy debate arises more from expediency 

than actual fact. More than sixty percent of agricultural land and nearly seventy percent of all 

agricultural assets are owned by farmers with less than a quarter-million dollars in agricultural sales. 

From table 5, we saw that on average these farms earn very little from their farm businesses in terms 

of total household income. Considering the h index indicates that this is an incomplete accounting 

since some fifteen and twenty percent of low sales farms and limited resource farms earn at least 

those same percentages of income from farming. If there is a further disappearing of the mid-size 

farm in U.S. agriculture, it is changes in farm income dependence for these two groups that will 

signal its arrival.  

For example, if ethanol driven commodity prices sustain increases in the opportunity cost of 

land, we would expect to see disproportionate movements out of the low sales farm group that will 

significantly move the h index toward lower farm income dependence. This occurs because the 

fifteen percent of farms dependent earning at fifteen percent or more income from their farm will 

be those faced with the choice of expanding the scale of the operation to generate more sales or will 

[15] 
 



reduce their operation sizes. There is some evidence of this happening as the 1996-2001 average h 

value for this class of farms was 0.17 and reduces to 0.13 for the 2002-2006. This decline in farm 

income dependence occurred alongside a decline of about 10,000 farms per year of this type 

according to the ARMS data.  

 Extensions of the h measure of farm income dependence are fairly straightforward. An 

obvious example would be to use counties of a state as the unit of observation and evaluate the 

evolution of farm income dependence at the state level over time. Data such as the Bureau of 

Economic Analysis’ Regional Economic Information System (BEA, REIS)6 would allow a lengthy 

panel to be analyzed. The covariates explaining h over time could include a multitude of state level 

variables focused on economic and rural development, regulation, and net migration.  

 The illustrative analysis in table 1 and figure 1b are also suggestive of developing hypotheses 

about the differential impact of farm policies. There remains great interest in comparing the 

decoupled nature of agricultural policies across developed countries in a manner to determine the 

degree to which they distort incentives and encourage resource allocation. Analytical development of 

hypotheses about the relative impacts on farm income dependence in a country could allow for 

testing the degree of decoupling achieved by implemented policies across countries by examining the 

degree to which they shift farm income dependence. A natural extension to this would be an 

examination not of farm income dependence but farm payment dependence over time and across 

countries. Of course any information that can be usefully put in share form is amenable to this index 

of importance, such that cost shares in farm-level products or the export shares for commodities 

could be examined similarly and ranked over time to establish a measure of relative importance. 
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Conclusions 

 

This article has proposed a new measure of farm income dependence which relies on 

information about the farm’s share in the household’s total income as well as the distribution of 

these shares throughout the population. Statistical analysis supports the interpretation of the h index 

as more responsive to structural changes in farm resource allocation while the oft used average share 

of income from farming is subject to the volatility of year to year commodity markets. Analysis of h 

values from 1996 to 2006 is suggestive of different agricultural regions of the United States 

becoming more similar in their dependence on farm income, presumably a result of technological 

advances in farm production which allow for increasing scale as well as advances in the non-farm 

economy which reduce constraints on industry location. Examining different household classes we 

see that the average farm income share offers a shortfall of information as means near zero heavily 

discount the portion of the population in that class that has significant dependence on farm income.  

While our focus here has been on the development of the index as a measure of importance 

for share variables, our analysis points to the fact that the index of importance is often superior as an 

information carrier and we offer that it is at least a strong complementary measure to analysis of 

mean trends. With increased focus on distributional issues from the public, policy makers, and 

interest groups, a summary measure like h that captures character of distribution and is responsive to 

and indicative of changes in structural trends represents an important advance in meeting the 

demand for monitoring and evaluation of policy. 
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Footnotes 

 
1The ARMS survey is an annual survey of U.S. farm operators collecting information on farm costs 

and returns as well as household resource allocation. An overview of the data, its availability for 

research, and some highlights from annual survey can be found at the USDA-ERS webpage 

http://www.ers.usda.gov/Briefing/ARMS/. 

2The FADN data are collected from surveys carried out by European Union member countries. An 

overview of the data, its availability for research, and some highlights can be found at the European 

Commission’s webpage http://ec.europa.eu/agriculture/rica/index_en.cfm. 

3Hirsch develops the bibliometric h-index to calculate the number of journal papers h for an author 

that have been cited at least h times. Locating h away from the average citation per paper in this 

manner lowers the impact one highly cited work can have in the calculation of research impact. 

4CDF plots are drawn as though the distribution is continuous for ease of exposition. The rule in 

equation (1) is for a discrete cdf, though the continuous interpolation may be of more utility in small 

sample sizes where observations carry large sample weights. 

5The producer price index used here is from series WPU01, farm products within the BLS’ 

commodity producer price data. This data and other price indices are available with documentation 

at the BLS webpage http://www.bls.gov/ppi/home.htm. 

6The BEA- REIS data contain annual information on household income and income from farm 

proprietors for a given county. More information on these data are available at the webpage 

http://www.bea.gov/bea/regional/reis/.   
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Table 1. Illustrative example of h calculation and comparison to average farm income share  
 Initial Income Allocation  sk 

P(k) yfarm yoff-farm ytotal 
 Initial Proportional 

Increase 
Uniform 
Increase 

0.10 95.00 5.00 100.00  0.95 0.97 0.96 
0.20 70.00 30.00 100.00  0.70 0.82 0.77 
0.30 30.00 70.00 100.00  0.30 0.46 0.47 
0.40 20.00 80.00 100.00  0.20 0.33 0.40 
0.50 15.00 85.00 100.00  0.15 0.26 0.36 
0.60 5.00 95.00 100.00  0.05 0.10 0.29 
0.70 0.00 100.00 100.00  0.00 0.00 0.25 
0.80 -15.00 115.00 100.00  -0.15 0.00 0.14 
0.90 -33.00 133.00 100.00  -0.33 0.00 0.00 
1.00 -50.00 150.00 100.00  -0.50 0.00 -0.13 

   mean sk  0.14 0.29 0.35 
   % change mean sk   115.25 157.36 
   h  0.30 0.30 0.40 
   % change h   0.00 33.33 

Notes: Data are created for expository purposes and any resemblance to actual observation is purely coincidental. Proportional 
increases are one hundred percent increases in farm income while holding off-farm income constant. For farms with negative farm 
incomes we assume the increased income exactly offsets the income loss from the initial situation.   
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Table 2. Data on h and average farm income shares for the United States, 1996-2006 

Year 
Farm 

Income 
Share 

h PPI 

1996 0.13 0.13 122.40 

1997 0.12 0.16 112.90 

1998 0.10 0.12 104.60 

1999 0.10 0.11 98.40 

2000 0.05 0.11 99.50 

2001 0.08 0.14 103.80 

2002 0.05 0.12 99.00 

2003 0.11 0.12 111.50 

2004 0.17 0.11 123.30 

2005 0.18 0.12 118.50 

2006 0.11 0.11 117.00 

Average 0.11 0.12 110.08 

Std. Dev. 0.04 0.02 9.47 

CV 0.39 0.13 0.09 

Correlation 

 w/ current PPI 
0.85 0.09  

Correlation 

 w/ lag PPI 
0.62 0.24  

Correlation 

 w/ h 
0.06   

Notes: Average farm income shares and h values are calculated from different years of the USDA’s ARMS survey of farm households. 
PPI is the annual average taken from the Bureau of Labor Statistics’ database on producer price index for agricultural products.  
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Table 3. Trend regression results of h and farm income shares (s), 1996-2006 

Independent 

Variable 

Dependent Variable = log (h/(1-h)) Dependent Variable = log (s/(1-s)) 

(1h) (2h) (3h) (1s) (2s) (3s) 

Trend -0.02 -0.02 -0.02 0.03 -0.00 0.02 
(-1.76) (-1.84) (-0.81) (0.60) (-0.05) (-0.24) 

PPI 
 0.00 0.00  0.04 0.04 
 

(0.75) (0.24)  (4.15) (3.87) 

Farm Bill 
  0.01   0.19 
  

(0.07)   (0.50) 

Constant -1.85 -2.20 -2.23 -2.34 -6.68 -7.15 
(-23.04) (-4.66) (-3.38) (-7.52) (-6.28) (-4.89) 

R2 0.25 0.30 0.31 0.04 0.69 0.70 
Notes: Regressions use the data in table 2 and ordinary least squares. T-statistics are reported in parentheses. Trend is a linear trend 
and Farm Bill is a dummy variable with the value of 1 for 1996-2001 reflecting the years of the Freedom to Farm act. 
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Table 4. Comparison of h and farm income shares (s) across regions for the U.S. 

Region h value  
2006 

s value 
2006 

h-s 
2006 

h value  
1996-2006 
Average 

(CV) 

s value 
1996-2006 
Average 

(CV) 

h-s 
1996-2006 

average 

Heartland 0.11 0.18 -0.07 0.14 0.20 -0.06 
   (0.18) (0.38)  

Northern 
Crescent 

0.14 0.06 0.08 0.15 0.08 0.07 
   (0.15) (0.59)  

Northern 
Great 
Plains 

0.21 0.21 0.00 0.28 0.25 0.02 
   

(0.38) (0.39) 
 

Prairie 
Gateway 

0.10 0.05 0.05 0.11 0.07 0.04 
   (0.17) (0.71)  

Eastern 
Uplands 

0.07 0.03 0.04 0.07 0.00 0.07 
   (0.17) (40.52)  

Southern 
Seaboard 

0.09 0.08 0.01 0.09 0.05 0.04 
   (0.31) (1.02)  

Fruitful 
Rim 

0.13 0.19 -0.06 0.16 0.18 -0.02 
   (0.20) (0.32)  

Basin and 
Range 

0.08 0.06 0.02 0.11 0.06 0.05 
   (0.24) (0.66)  

Mississippi 
Portal 

0.10 0.10 0.01 0.11 0.17 -0.06 
   (0.24) (1.18)  

All U.S. 0.11 0.11 0.00 0.12 0.11 0.01 
   (0.13) (0.39)  

Notes; Calculations for h and average farm income shares are from the USDA’s ARMS survey of farm households. Regions are 
USDA-ERS resource regions as presented in appendix A. 
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Table 5. Comparison of h and farm income shares (s) across household types for the U.S. 

Region h value  
2006 

s value 
2006 

h-s 
2006 

h value  
1996-2006 
Average 

(CV) 

s value 
1996-2006 
Average 

(CV) 

h-s 
1996-2006 

average 

Limited 
Resource 

0.25 -0.85 1.10 0.20 -0.53 0.72 
   (0.39) (-0.48)  

Retirement 0.02 0.04 -0.02 0.03 0.00 0.03 
   (0.44) (7.96)  

Residential 
Lifestyle 

0.01 -0.06 0.07 0.02 -0.05 0.07 
   (0.36) (-0.40)  

Occupational 
Low Sales 

0.11 0.04 0.07 0.15 0.00 0.15 
   (0.28) (66.53)  

Occupational 
High Sales 

0.81 0.39 0.42 0.84 0.43 0.41 
   (0.05) (0.08)  

Large Family 
Farms 

0.86 0.42 0.44 0.90 0.58 0.32 
   (0.03) (0.14)  

Very Large 
Family 
Farms 

0.92 0.79 0.13 0.94 0.81 0.12 
   

(0.02) (0.04) 
 

All U.S. 0.11 0.11 0.00 0.12 0.11 0.01 
   (0.13) (0.39)  

Notes; Calculations for h and average farm income shares are from the USDA’s ARMS survey of farm households. Household types 
are from the ERS typology as presented in appendix B. 
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Notes: Data for figure are from table 1. 

Figure 1a. Illustrative example of h index of farm income importance 
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Notes: Data for figure are from table 1. 

Figure 1b. Illustrative comparison with uniform and proportional income changes 
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Notes: Linear trend regressions are used on h values from 1996-2006 as calculated from USDA ARMS survey of farm households. 

Figure 2a. Trends in h index, 1996-2006 
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Notes: Linear trend regressions are used on average farm income shares from 1996-2006 as calculated from USDA ARMS survey of farm households. 

Figure 2b. Trends in farm income share, 1996-2006 
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Notes: Average h values for each region are presented in Table 3. Regions are USDA-ERS resource regions and are described in appendix A. 

Figure 3. Comparison of h and farm household income share across regions (averages for 1996-2006) 
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Notes: Linear trend regressions are used on h values from 1996-2006 as calculated from USDA ARMS survey of farm households. 

Figure 4a. Changes in farm income dependence in the Northern Crescent, Fruitful Rim, and Northern Great Plains regions, 
1996-2006 
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Notes: Linear trend regressions are used on h values from 1996-2006 as calculated from USDA ARMS survey of farm households. 

Figure 4b. Changes in income dependence in the Heartland, Mississippi Portal, and Basin and Range regions, 1996-2006 
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Notes: Linear trend regressions are used on h values from 1996-2006 as calculated from USDA ARMS survey of farm households. 

Figure 4c. Changes in income importance in the Prairie Gateway, Southern Seaboard, and Eastern Uplands regions, 1996-2006 
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Notes: Values of h are calculated from USDA ARMS survey of farm households. Farm household types are from the ERS typology and is described in appendix B. 

Figure 5. Comparison of h and farm household income share across household types (averages for 1996-2006) 

 

 

[34] 
 


