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ABSTRACT 

 
Studies suggest that natural resource abundance in developing countries is 

positively correlated with slower economic growth.  Several theories attempt to 

explain this counterintuitive phenomenon, including the notion that governments 

that benefit from revenues from natural resources have less pressure to build their 

economies through human capital investment.  This study examines whether or not 

this theory applies to individual states within the US by testing the relationship 

between states� reliance upon natural resources and human capital investment 

expenditures.  For states that do not rely heavily on mining, the results show some 

evidence of a negative relationship between reliance on mining and both total per 

capita state and local spending and per capita spending on education. As states that 

are not as reliant on mining decrease their reliance further, their spending on 

education increases.  However, for states that rely relatively heavily on mining, 

these relationships are positive.  There is also evidence of a positive relationship 

between oil and fuel reliance and per capita expenditures, as well as elementary and 

secondary education spending, for states that have a relatively high reliance on oil 
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and fuel, though higher education is negatively associated with oil and fuel reliance.  

Additionally, we find a negative relationship between reliance on non-farming 

agriculture (fishing, forestry and hunting) and education spending for states that 

rely relatively heavily on non-farming agriculture.  The results suggest that the 

federal government can examine trends in the composition of state economies to 

predict trends in state and local financing, perhaps providing insight into state and 

local preparedness for shocks to the economy or natural disasters. 
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Chapter 1: Introduction 
 

In the wake of September 11 and hurricanes Katrina and Rita, the federal 

government has placed a greater emphasis on helping states adequately prepare for 

natural disasters or acts of terrorism in the future (National Emergency Management 

Association, 2).  Preparation for such events is obviously important and will continue to 

be a priority for the nation.  However, we should also consider the ability of individual 

states to recover from such tragedies that cannot be avoided.  Do states have the proper 

structures in place to effectively recover or will the federal government need to oversee 

these efforts?  In this case, what is the rule of thumb for where the autonomy of states 

ends and the federal government�s concern for all citizens begins? 

Part of making this judgment requires that we consider the capacity of states to 

develop their economies and human capital on their own.  States that lack the capacity to 

take care of themselves, be it due to failing infrastructure or the voting patterns of their 

citizens, may require additional assistance in the event of tragedies and economic shocks 

such as those seen in the past decade.  A 2006 study by the Urban Institute and the 

Federal Reserve Bank of Boston found that states� expenditure needs and abilities to 

collect revenues varied greatly across states and were often inversely related.  That is, 

states with greater needs for spending often seem least able to raise adequate funds.  This 

causes greater concern for specifying the nature of the federal government�s role in times 

of crisis, as the proper role of federal involvement may depend upon the fiscal capacity of 

the state or region in need of assistance. 



 

2 

The recoveries of New York after 9/11 and the Gulf Coast after hurricanes 

Katrina and Rita provide a stark contrast in the types of tragedies that states face and the 

abilities of states to recuperate from devastating losses.  Granted that the physical 

devastation was much greater in the Gulf Coast than it was in New York, New York 

seemed to regroup promptly and smoothly in the months that followed the collapse of the 

World Trade Center.  Meanwhile, rebuilding efforts in the Gulf Coast are criticized, 

whether fairly or not, for being slow going and disorganized.  Is there something inherent 

in the character of states that makes some more likely to recover faster than others?  If 

Louisiana�s economy were structured more like New York�s, would its rebuilding efforts 

be any different than they are now?  Are there particular sectors of an economy that are 

more prone to encouraging investment in human capital?  Are there sectors that 

discourage such investment?   

A study by Jeffrey Sachs and Andrew Warner of developing countries in the 

1970�s and 1980�s indicates that a negative relationship exists between a reliance on 

revenue from natural resources and economic growth.  While the United States as a 

whole does not fit this mold, both rich in natural resources and blessed with a growing 

economy, one wonders if this relationship holds within the individual states that compose 

the nation.  Could the theories surrounding the �curse� of natural resources for 

developing countries be applicable to states whose economies rely heavily on these 

sectors?  More specifically, if states rely on natural resources to make up a significant 

portion of their respective economies, are they less likely to make the human capital 

investments that lead to economic growth? 
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Many would contend that education spending is the most important component of 

a region�s human capital investment.  Are states with a certain make up in their 

economies less likely to invest in direct education expenses?  And does any such trend 

differ between primary and secondary education versus higher education? 

We also seek a better understanding of trends in human capital investments in 

relation to regional economies.  For example, southern states are known to grow at a 

slower pace and spend less on education per capita than the rest of the country.  What are 

the implications of regional characteristics on this relationship in areas in the midst of 

rebuilding after natural disasters or economic shocks? 
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Chapter 2: Literature Review 

 
Existing literature provides a variety of theories from which to base a study on the 

impacts of natural resource reliance on human capital investment.  Whether examining 

case studies in developing countries or studies on how the composition of state 

economies affects states� overall economic growth, prior research provides insights into 

the factors that potentially influence state and local spending decisions.  In this paper we 

focus on how industrial make-up affects state and local spending and specifically 

examine how it affects education spending decisions, which Jandhyala B.G. Tilak has 

shown affects economic growth. 

Tilak examines data in Latin America from the 1960�s through the 1980�s in an 

effort to find a relationship between education spending and GDP growth.  He finds 

statistically significant evidence of a positive relationship between education spending 

and GDP growth.  However, GDP growth is not found to have a significant relationship 

with the portion of state and local expenditures devoted to education, though he does find 

a positive relationship between budget deficits and the portion of expenditures going 

towards education.  This implies that education funding is not weakened as much by 

budget cuts in times of budget deficits as other types of spending.  While this study is 

specific to Latin America, it lends credence to the idea that investment in human capital 

through education is linked to economic growth. 

Two other studies that examine countries across the globe support the conclusions 

drawn by Tilak.  Robert Barro demonstrates in a study of 100 countries that education 
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levels are positively associated with GDP growth.  He estimates that an increase in the 

average education level of males is correlated with a 0.44% increase in the growth rate of 

the economy.  Similarly, a study of 17 countries from South America, Africa and Asia by 

Dougherty and Psacharopoulos supports the notion that education expenditures affect 

economic growth.  They find a positive relationship between the percentage of GNP 

devoted to education spending, for each elementary, secondary and higher education, and 

GNP growth, stating that education investments are responsible for about 0.5% of GNP 

growth in most of the countries in the study.   They further determine that the returns to 

economic growth from primary education outweigh the returns from secondary and 

higher education.  Both of these studies suggest that education is related to economic 

growth, but they do not address the manner in which education expenditures are affected 

by the economy. 

However, Raj Krishna of the University of Chicago states that education is not a 

necessary component of economic growth.  Krishna points out examples in which 

economies have expanded as a result of using unskilled labor, particularly through sectors 

involving natural resource extraction.  He finds that economic growth comes prior to 

increases in educational development of the public and that marginal returns on higher 

education may be much lower than those of elementary education because many jobs in 

an economy do not require advanced skills.   

 However, Jeffrey Sachs and Andrew Warner find that, between 1970 and 1989, 

developing countries with above average amounts of natural resources are less likely to 

experience economic growth than are countries with fewer natural resources.  They 
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sampled 97 countries, measuring natural resources as the percentage of GDP composed 

of �resource-based exports.�  They find that a one standard deviation increase in this 

measure of natural resource abundance was associated with a -0.70% to -1.03% decrease 

in GDP growth.  Sachs and Warner provide several hypotheses for this phenomenon.  

One is that countries benefiting from a consistent revenue stream from natural resources 

can afford to neglect the development of their economies.  Without a strong need to 

increase revenues, such countries might overlook the potential economic gains that result 

from human capital investment.  Another argument posits that the nature of natural 

resources is the cause of this relationship.  The extraction and exportation of natural 

resources may not require as much innovation or provide as strong a stimulus to 

economic growth as do other sectors of the economy, in turn providing less substantial 

returns in terms of GDP.  For the same reason, work related to natural resources may not 

improve workers� standard of living because of the relatively low value of the work.  

Another hypothesis is that human capital devoted to the low economic returns in sectors 

tied to natural resources takes away from higher levels of productivity in other sectors. 

 A.O. Hirschman, in The Strategy of Development, discusses the need for what he 

calls �linkages� in developing economies.  If two aspects of the economy rely upon the 

same inputs, then only one segment is allowed to develop at a time.  However, if the 

economy is structured in such a way that the output of one segment serves as the input for 

another, then both aspects can develop simultaneously.  Hirschman, therefore, argues that 

the best economies link the inputs and outputs of its components to maximize growth.  

Agriculture is singled out as a component that does not have much in the way of linkages 
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with other aspects of the economy.  For this reason, an economy that relies heavily on 

agriculture may experience slower growth as a result of the detachment of its 

components.  

 Barro, et al. find evidence from data on the United States that supports the idea 

that poor states develop more rapidly than do rich states, though only by a small margin.  

This study uses data based on eight major sectors of the economy, migration patterns, 

population growth and economic growth of every state.  The authors clarify that the 

margin at which poor states grow faster than rich states depends largely upon a state�s 

productivity from capital as well as the propensity of its residents to save.  From this we 

might assume that the marginal effects of human capital investments are greater for poor 

states than rich states, providing additional incentives for such investments in poor states.  

Such a trend would support the notion that regional characteristics, particularly as they 

relate to median income, may influence state patterns in spending.  

 Studies of U.S. states cover topics involving natural resources and the strength of 

the economy, but none of them examine the relationship between natural resources� 

contributions to state economies and their effects on human capital investment.  

According to Sachs and Warner, it could be that states with plentiful amounts of natural 

resources have less incentive to invest in human capital through education.  However, 

states that have a diverse portfolio of economic activity might enjoy more economic 

growth and stability, hinting that they would be more likely to invest in human capital in 

expanding economies.  On the other hand, it might be that states with high percentages of 

natural resource wealth can raise money easily through exportable taxes � thus they 
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might have higher education spending. This study examines the relationship between 

natural resources and investment in education to see whether natural resource reliance 

advances or hinders education funding across the 50 states and their localities.  
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Chapter 3: Methodology 
 

This study builds upon the framework of previous research by using linear 

regression models including and excluding state fixed effects to see how changes in total 

state expenditures and education expenditures are related to changes in the percentage of 

states� economies that come from natural resource production both across states and over 

time.  The models that do not include fixed effects allow us to evaluate the potential 

influences of characteristics that are determined by state, but we do control for regions 

within these specifications.  The state fixed effects models allow for the control of the 

effects of traits inherent to each state that are not measured by the independent variables.  

They also allow for a glimpse at how education spending changes over time.   

Several variants of a basic model will be used in the study.  The first model uses 

per capita state and local expenditures as the dependent variable in an effort to establish 

the relationship between natural resource abundance and overall expenditures.  The 

second model uses per capita primary and secondary education spending as the dependent 

variable to investigate the effects on education spending.  Third, per capita higher 

education expenditures are used as the dependent variable in order to determine if the 

effects of natural resource abundance impact higher education spending differently than 

that of primary and secondary education. 

The population of this study consists of the fifty states, using panel data from 

1980 through 1997.  The last year is 1997 because of changes to calculations of Gross 

State Product that make data after 1997 incomparable to data from previous years.   
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The regression model used in the study is: 

Expenditures or EdFunds  =  β0 + β1PercAgr + β2PercMin + β3PercFuel + β4Demo + 
β5Region +  β6YearFixed + α + ε 

Expenditures = Per Capita Expenditures 

EdFunds  = Per Capita Expenditures on Education 

PercAgr = Percent of Gross State Product Composed of Non-Farming Agriculture 

Activity, involving Fishing, Forestry and Non-Farming Agricultural Activity (as 

defined by the Bureau of Economic Analysis) 

PercMin = Percent of Gross State Product Composed of Mining Activity 

PercFuel = Percent of Gross State Product Composed of Oil/Fuel Related Activity 

Demo = Set of Demographic Variables, including: Change in population size; Percentage 

of population under the age of 20; Percentage of population over the age of 64;  

Region = Indicator variable indicating the region in which the state is located (for models 

in which state fixed effects are not included)  

YearFixed = Fixed effects for year 

 

The measures of government spending are drawn from the Tax Policy Center�s 

data query system and include information on total state and local expenditures.  We 

specifically examine Census of Governments�s data on total direct expenditures, and total 

direct expenditures on elementary and secondary education, and total direct expenditures 

on higher education from state and local sources.  The portion of a given economy that is 

made up of natural resource production is measured using the Bureau of Economic 
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Analysis�s data on the composition of gross state product.  Population statistics are 

gathered from the US Census Bureau�s annual state population estimates. 

We also want to control for demographics within each state, including such 

variables as age, changes in population and average income.  The percentage of the 

population under the age of 20 is included in the model because we expect that the need 

for education expenditures increases as the size of this population increases as a 

percentage of the overall population.  Similarly, we include a variable for the percentage 

of the state population over the age of 64 to see how changes in the size of the elderly 

population affects spending decisions on the state and local level.  The sheer size of a 

population and the percentage of residents with a college education is likely to affect 

spending decisions, but we expect that such characteristics will be accounted for by state 

fixed effects.  However, the percent change in population from the prior year is included 

to account for the affect that such a change may have on spending decisions. 

An indicator variable for region is included because of the general trends that 

exist due to geographical conditions.  As seen in the next section, regions appear to differ 

significantly in regards to reliance on natural resources.  If there is something about 

regions that influence their decisions regarding their use of and reliance upon natural 

resource revenue, we will want to control for that influence in the absence of state fixed 

effects in order to examine the general effects of natural resources among states within 

each region independent of regional effects.  When these indicator variables are not 

included, R-squared values decrease substantially and the coefficients of the other 

variables change significantly, though there are no changes in the signs of the 
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coefficients.  This reassures us that the indicator variables should be included in models 

that do not use fixed effects.  In models with state fixed effects, regional indicator 

variables will be dropped. 
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Chapter 4: Descriptive Statistics 
 

Table 1 examines the average percentage of GSP stemming from the natural 

resources of interest in this study.  The first pair of columns provides the averages and 

standard deviations of non-farming agriculture revenues for all fifty states over the years 

between 1980 and 1997.  Non-farming agriculture mainly includes fishing, forestry and 

hunting economic activity.  We find that the percentage of revenues from these sources 

generally increased over this eighteen year time span, peaking in 1988.  Alaska stands out 

as the state with the greatest percentage of GSP stemming from non-farming agriculture, 

averaging over 1.6%.  The coastal states of Maine, Washington, and Oregon are the only 

other states averaging over 1% over this time period, while Idaho follows closely behind 

at just under 1%.   

 The next pair of columns shows the averages and standard deviations of the 

percentage of GSP collected from mining activities for all fifty states.  This percentage 

decreases throughout the 1980s and 1990s.  There is a substantial amount of variance 

among states in this category, ranging from Wyoming�s 12% to 38 states with less than 

1%.  Other states with relatively high reliance on mining activities include West Virginia 

(11%), Kentucky (4.6%), and Montana (4.3%). 

Column 3 provides the average percentage of GSP earned from activities related to the 

extraction of oil and fuel for all fifty states.  Of the three natural resources that this study 

examines, oil and fuel represent the largest portion of GSP.  As such, we expect our 

results for oil extraction to be stronger in magnitude than those of mining and non- 

farming agriculture.  There is also a greater variety in reliance on oil and fuel than other 
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resources, as indicated by the relatively large standard deviations.  Alaska tops the list of 

reliance on oil and fuel with an average of almost 32% of GSP, followed by Wyoming 

(24%), Louisiana (22%), New Mexico (11%), Oklahoma (11%) and Texas (11%).  

Meanwhile, oil and fuel revenues account for 0.5% or less of GSP for thirty-four states. 

Table 1.  Average Percentage of GSP from Natural Resources for All Fifty 
States 

  

  

Percentage of 
GSP from Non-
Farming 
Agriculture for All 
Fifty States 

Percentage of 
GSP from Mining 
for All Fifty States 

Percentage of 
GSP from Oil and 
Fuel for All Fifty 
States 

Year Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
1980 0.43% 0.28% 1.68% 3.18% 4.20% 9.02% 
1981 0.39% 0.19% 1.54% 2.94% 5.13% 10.94% 
1982 0.40% 0.18% 1.48% 3.08% 4.74% 10.09% 
1983 0.44% 0.24% 1.30% 2.64% 4.04% 8.70% 
1984 0.43% 0.19% 1.27% 2.57% 3.90% 8.57% 
1985 0.51% 0.39% 1.13% 2.33% 3.79% 8.54% 
1986 0.55% 0.50% 1.20% 2.52% 2.29% 5.33% 
1987 0.57% 0.28% 1.24% 2.52% 2.53% 6.49% 
1988 0.62% 0.46% 1.20% 2.37% 2.44% 6.21% 
1989 0.56% 0.35% 1.21% 2.40% 2.40% 6.29% 
1990 0.59% 0.34% 1.15% 2.26% 2.54% 6.62% 
1991 0.57% 0.31% 1.09% 2.26% 2.00% 5.20% 
1992 0.56% 0.29% 1.07% 2.27% 1.73% 4.71% 
1993 0.56% 0.28% 0.95% 1.95% 1.69% 4.55% 
1994 0.55% 0.27% 1.00% 2.06% 1.54% 4.12% 
1995 0.55% 0.25% 0.96% 1.97% 1.56% 4.24% 
1996 0.53% 0.22% 0.91% 1.90% 1.90% 5.13% 
1997 0.54% 0.22% 0.89% 1.82% 1.88% 4.94% 

  

Table 2 illustrates the varying degrees of natural resource reliance among regions.  

It appears that, in general, states in the Southwest and Rocky Mountains rely more on 

natural resource revenues than do states in other regions.  The Southwest region tops the 

lists for oil and fuel reliance with an average of 9.46% of GSP.  Meanwhile, the Rocky 

Mountains have the second highest reliance on oil and fuel (4.31%) and the highest 
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reliance on mining (2.54%).  The Southeast region is a distant third in terms of overall 

reliance on natural resources, with 2.34% of GSP coming from oil and fuel, 1.00% from 

mining and 0.48% from non-farming agriculture.  On the other end of the spectrum, we 

see that the Mideast and New England average less than 0.60% of their GSP from all 

three sources combined. 

Table 2.  Degree of Regional Reliance on Natural Resources, 1980-97 
  
  

Non-Farming 
Agriculture 

Mining Oil and Fuel 

Region Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
Southwest 0.44% 0.06% 0.54% 0.11% 9.46% 4.21% 
Rocky Mountains 0.50% 0.07% 2.54% 0.77% 4.31% 2.21% 
Southeast 0.48% 0.05% 1.00% 0.38% 2.34% 1.46% 
Far West 0.82% 0.08% 0.27% 0.05% 1.74% 1.10% 
Plains 0.47% 0.06% 0.49% 0.16% 0.73% 0.53% 
Great Lakes 0.33% 0.05% 0.41% 0.11% 0.26% 0.18% 
Mideast 0.28% 0.04% 0.23% 0.09% 0.06% 0.03% 
New England 0.50% 0.08% 0.07% 0.02% 0.01% 0.01% 

 

Table 3 shows the average yearly per capita state and local expenditures for the 

fifty states.  While per capita expenditures have increased by 42% from 1980 to 1997, 

spending on elementary and secondary education has increased by 32% and higher 

education has increased by 33%.  The standard deviation for per capita total expenditures 

and elementary and secondary education spending decreases over time, despite the fact 

that expenditures for both categories increased.  This suggests that per capita spending 

became more uniform across states over this time period. 
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Table 3.  Per Capita State and Local Expenditures, Real 2004 Dollars 
  
  
  Total Expenditures 

Elementary and 
Secondary Education Higher Education 

  Average Std. Dev. Average Std. Dev. Average Std. Dev. 
1980  $   4,481   $   1,727   $     971   $   339   $   375   $   132  
1981  $   4,499   $   1,787   $     935   $   292   $   375   $   136  
1982  $   4,570   $   1,981   $     937   $   315   $   378   $   133  
1983  $   4,766   $   2,186   $     958   $   324   $   386   $   135  
1984  $   4,799   $   2,129   $     975   $   358   $   399   $   141  
1985  $   5,014   $   2,157   $   1,012  $   358   $   410   $   132  
1986  $   5,239   $   2,048   $   1,068  $   329   $   435   $   135  
1987  $   5,367   $   2,064   $   1,099  $   334   $   434   $   118  
1988  $   5,354   $   1,821   $   1,119  $   279   $   428   $   117  
1989  $   5,472   $   1,792   $   1,142  $   268   $   438   $   114  
1990  $   5,585   $   1,738   $   1,163  $   256   $   451   $   122  
1991  $   5,767   $   1,716   $   1,193  $   255   $   458   $   122  
1992  $   6,059   $   1,722   $   1,202  $   257   $   470   $   119  
1993  $   6,047   $   1,659   $   1,209  $   262   $   473   $   122  
1994  $   6,094   $   1,610   $   1,213  $   256   $   478   $   123  
1995  $   6,264   $   1,590   $   1,241  $   247   $   490   $   125  
1996  $   6,237   $   1,501   $   1,260  $   242   $   487   $   122  
1997  $   6,353   $   1,479   $   1,282  $   241   $   497   $   126  

 

Table 4 illustrates that education spending has maintained a fairly stable share of 

state and local expenditures over this eighteen year period.  The percentages all decline 

over time, but this does not necessarily indicate a decline in the prioritization of 

education.  It could be that the Federal government pushed financial responsibility for 

other programs to state and local entities, forcing them to spend less as a percentage of 

overall spending on education.  In addition, demographic changes, especially changes in 

the percentage of the population that is school aged, could mean that spending per pupil 

is growing even if the share of funds for education is shrinking.  Additionally, increasing 

health care costs endemic to the country may contribute to this decline in the share of 

expenditures devoted to education.  We do notice, however, a substantial decrease in the 
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minimum percentage of expenditures going towards higher education, a drop from 3.48% 

in 1980 to just 1.71% in 1997.  If higher education is more prone to fluctuations in 

spending among states that spend relatively sparsely on this type of education, then we 

might expect changes in the degree to which states rely on natural resources to have a 

stronger effect on higher education spending, if such a relationship exists. 

 

Table 4.  Percent of State and Local Expenditures Going Towards Education 
 Elementary and Secondary Education Higher Education 

Year Mean Std. Dev. Min Max Mean Std. Dev. Min Max 
1980 21.90% 2.49% 16.04% 27.02% 8.56% 2.17% 3.48% 13.05% 
1981 21.13% 2.36% 15.31% 25.31% 8.55% 2.32% 3.43% 12.80% 
1982 20.89% 2.54% 14.72% 25.60% 8.52% 2.22% 3.74% 12.31% 
1983 20.57% 2.68% 14.73% 26.08% 8.38% 2.12% 3.82% 12.35% 
1984 20.66% 2.67% 14.45% 25.52% 8.58% 2.15% 4.03% 12.41% 
1985 20.56% 2.79% 13.27% 26.02% 8.47% 2.14% 4.42% 12.31% 
1986 20.75% 2.61% 14.40% 25.70% 8.57% 2.21% 4.16% 12.89% 
1987 20.80% 2.49% 14.89% 25.08% 8.42% 2.26% 3.82% 13.24% 
1988 21.28% 2.61% 15.33% 25.30% 8.27% 2.20% 3.65% 12.91% 
1989 21.25% 2.60% 14.59% 25.51% 8.31% 2.18% 3.63% 12.21% 
1990 21.21% 2.66% 13.94% 25.65% 8.40% 2.35% 3.58% 13.01% 
1991 21.07% 2.60% 13.54% 25.58% 8.25% 2.34% 3.32% 13.23% 
1992 20.18% 2.59% 12.19% 24.48% 8.07% 2.26% 3.64% 13.63% 
1993 20.31% 2.66% 11.67% 23.90% 8.08% 2.19% 2.91% 12.96% 
1994 20.20% 2.57% 11.90% 24.22% 8.11% 2.26% 2.90% 13.57% 
1995 20.10% 2.57% 12.51% 24.12% 8.09% 2.26% 2.37% 13.04% 
1996 20.49% 2.64% 12.52% 24.58% 8.08% 2.30% 1.71% 12.62% 
1997 20.45% 2.67% 12.38% 24.83% 8.07% 2.27% 1.71% 12.17% 

 

Table 5 shows the average per capita spending (in real 2004 dollars) as well as the 

percentage of total state and local expenses devoted to elementary and secondary 

education and higher education, shown by region and overall total.   From these results 

we can see that, on average, around 21% of state and local expenditures go towards 

elementary and secondary education, while somewhere between 8% and 8.5% is 
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generally spent on higher education.  In terms of per capita spending, we generally see 

$1,110 per capita in elementary and secondary education spending and $437 in per capita 

higher education spending. 

Table 5.  Regional Trends in Average Education Spending 1980 � 1997 
 Elem/Sec Education Higher Education 
 Per Capita 

Spending 
Std Dev 
of Per 
Capita 

Spending

Percent of 
Total State 
and Local 
Spending 

Per Capita 
Spending 

Std Dev 
of Per 
Capita 

Spending 

Percent of 
Total State 
and Local 
Spending 

Northeast $1,113 215 20.8% $355 117 6.8% 
Mideast $1,235 244 20.9% $318 100 5.4% 
Great Lakes $1,114 176 22.1% $458 95 9.1% 
Plains $1,090 165 21.5% $491 129 9.6% 
Southeast $917 163 20.4% $387 76 8.6% 
Southwest $1,071 114 22.1% $494 82 10.1% 
Rocky Mountain $1,237 312 22.2% $526 127 9.5% 
Far West $1,329 608 17.4% $524 152 7.3% 
All Regions $1,110 312 20.8% $437 132 8.3% 

 

The differences among the regions appear to be noteworthy.  In the Far West 

region, for example, education spending for both elementary/secondary and higher 

education makes up a much lower percentage of total expenditures than every other 

region.  The Far West spends an average of 17.4% and 7.3% of expenditures on 

elementary/secondary education and higher education, respectively, compared to the 

national averages of 20.8% and 8.3%.  However, because the Far West has a much larger 

economy than the other regions and can take greater advantage of economies of scale, its 

per capita expenditures on education, $1,330 for elementary/secondary and $520 for 

higher education, are much higher than the national averages.   

 We also see that per capita expenditures on education in the Southeast are the 

lowest of all of the regions.  While the percentage of state and local expenditures is in 



 

19 

line with the national averages, the total amount of money going towards education 

appears to be low.  This could be the result of a smaller regional economy or it could be 

that these states are less apt to support state and local government expenditures in 

general.  Yilmaz et al (2006) point out that this might also reflect an inability to raise 

revenues due to limited tax capacity. We also see that the Mideast appears to spend 

relatively less on higher education than other regions, both in terms of percentage of total 

spending and per capita spending. 

The range of percentage of expenditures devoted to total education ranges from 

Alaska�s average of 22% to Indiana�s average of 37%.  About two-thirds of all states 

spend, on average, more than 30% of expenditures on education, while twelve of the 

remaining seventeen spend over 25%.  Nevada, New York, Massachusetts, Hawaii and 

Alaska are at the bottom of this category.  The range for spending on elementary and 

secondary education spans from 14% in Hawaii to 25% in Indiana, while the range for 

higher education varies from 4% in Delaware, Massachusetts and New York to 12% in 

North Dakota, Utah and Iowa. 

 While Alaska ranks at the bottom of the list for percentage of expenditures going 

towards education, it might be because it has by far the highest per capita state and local 

expenditures of any state at $16,310 per person.  Of course, this amount includes the tax 

credits given to residents through Alaska�s citizen oil refund, which offers tax refunds to 

citizens based upon annual petroleum receipts and the length of taxpayers� residence in 

the state.  New York is a distant second at $8,030, followed by Wyoming at $7,640.  

Kentucky, Indiana and Idaho, on the other side of the spectrum, all spend less than 
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$4,280 per capita.  The list is rounded out by Mississippi at $4,150, Missouri at $3,990 

and Arkansas at $3,720. 

Alaska, Wyoming and New York also spend the most per capita on elementary 

and secondary education at $2,610, $1,760 and $1,470, respectively.  Meanwhile, thirty-

four states spend less than the average of $1,110 and twelve states spend less than $1,000 

per capita on elementary and secondary education.  The lowest per capita expenditures 

come from Kentucky, Alabama and Tennessee at $810, $790 and $770, respectively. 

Alaska also tops the list of per capita expenditures on higher education, with $780 per 

capita.  Wyoming once again appears in the top three with $680, followed by North 

Dakota at $660.  Both of these states have trouble capitalizing on economies of scale, as 

they have relatively few residents that are spread out over relatively large areas.  Twenty-

two states spend less than $400, with five states spending less than $300 per capita.  

Those five states are Florida ($280), Connecticut ($280), Pennsylvania ($270), 

Massachusetts ($260) and Delaware ($210).  
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Chapter 5: Results 
 

Table 6 shows the relationship between natural resource reliance and per capita 

state and local spending using models with and without state fixed effects.  Since regional 

differences appear to be significant in Tables 2 and 5 above, in models without fixed state 

effects we include regional indicators.  In all models we also include annual indicator 

variables (results not shown). If natural resource reliance among states has similar effects 

as those seen in developing countries in the 1970�s and 1980�s, then we expect that in 

periods with higher reliance on natural resources there would be less investment in 

human capital, meaning that education spending would be lower.  We could also imagine 

that overall spending would be lower if there is less desire for government spending.  

However, if natural resources taxes can be exported we might expect overall expenditures 

to be higher since residents don�t need to bear the burden of these taxes.   

The first two columns of Table 6 display the results of regressions that examine 

only the linear relationship between natural resource reliance and per capita spending, 

while the last two columns include non-linear square root terms of the natural resource 

reliance variables.  Since there is concentration of these activities in a number of states 

we are interested in examining the notion that patterns between spending and economic 

make-up of a state are not linear.  Recall that since we are measuring reliance on different 

industries as a fraction of total GSP, taking the square root will increase the size of these 

variables.  These variables are included in the models in columns 3 and 4.  The regression 

thus includes variables for the percentage of GSP from each of our natural resources and 
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Table 6.  Relationship between Per Capita Spending and Natural Resource 
Reliance, in Thousands of 2004 Real Dollars 
Variable  (1)  (2)  (3)  (4)   
Percent of GSP from Non-Farming 
Agriculture   158.70 *** -18.22  373.73 *** -33.22   
   14.26  10.60  68.63  43.47   

Square-root of Non-Farming 
Agriculture Reliance       -42.31 *** 3.60   
       12.60  9.88   

Percent of GSP from Mining   4.56 * -4.15  0.51  30.29 *** 
   1.78  2.70  5.41  5.00   

Square-root of Mining Reliance       0.88  -16.64 *** 
       1.81  2.07   

Percent of GSP from Oil / Fuel   13.15 *** 6.68 *** 19.58 *** 4.86 ** 
   0.67  0.66  1.86  1.50   

Square-root of Oil / Fuel Reliance       -3.64 *** 1.02   
       0.97  1.12   

Percent of Population < 20   -11.83 *** -0.07  -10.43 *** -0.48   
   2.47  3.16  2.50  3.07   

Percent of Population > 64   -31.42 *** -11.23 * -26.84 *** -5.10   
   2.78  4.42  2.94  4.44   

Percent Change in Population   -0.25  -4.81 * -4.19  -6.30 ** 
   3.69  2.10  3.91  2.08   

Mideast   0.95 ***   0.78 ***    
   0.15    0.16     

Great Lakes   0.02    -0.07     
   0.16    0.16     

Plains   0.09    0.16     
   0.15    0.16     

Southeast   -0.93 ***   -0.84 ***    
   0.13    0.14     

Southwest   -1.42 ***   -1.08 ***    
   0.19    0.21     

Rocky Mountain   -0.93 ***   -0.60 **    
   0.20    0.22     

Far West   0.54 **   0.78 ***    
   0.17    0.17     

Constant   12.80 *** 7.27 *** 13.75 *** 7.87 *** 
   0.93  1.18  1.03  1.21   

R-squared   0.744  0.739  0.751  0.759   
Sample Size   850  850  850  850   
* p<0.05; ** p<0.01; *** p<0.001      
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another set of variables equal to the square root of those percentages. The square-root 

terms are often statistically significant, providing statistical confirmation of a non-linear 

effect of the role of natural resources on government spending. 

It could be that states that rely heavily on a given natural resource tend to spend 

less through their governments.  We would like to know how changes in reliance within a 

given state affect that state�s spending.  A regression that does not include fixed effects 

cannot look at what happens when variables change within states and thus falls prey to 

producing results that reflect general correlations.  For this reason, our analysis will focus 

on the regressions that use fixed effects and the square-root terms mentioned above. 

 Reviewing the results of Table 6, we see that reliance on mining is positively 

correlated with an increase in state and local spending.  However, the non-linear term for 

mining reliance is negative.  It is not apparent from these results which effect dominates.  

If one attempts to calculate the effect of an increase in the linear term, the square-root 

terms changes exponentially as a result of changing the linear term.  This means that the 

overall effect depends upon the magnitude of the increase in natural resource reliance.  

The linear term for reliance on oil and fuel is also positively associated with per capita 

spending, though the non-linear relationship is not statistically significant, and therefore 

undetermined.  Economies of scale could explain why a negative relationship between 

population growth and expenditures exists. 

 Examining the coefficients for the regional indicator variables in the regressions 

that do not include fixed effects, we see that the Southwest, Southeast and the Rocky 

Mountains have statistically significant negative coefficients.  This means that we expect 



 

24 

them to have lower expenditures than the baseline region, New England.  The Southeast 

is known to spend less per capita than New England, but in Table 2 above we see that 

both the Southwest and the Rocky Mountains spend more per capita than New England.  

This is intriguing because the Southwest and Rocky Mountains are the regions most 

reliant on natural resources, suggesting that when controlling for region and natural 

resource reliance, these regions generally have lower per capita expenditures than other 

regions. 

In order to get a better sense for how the extent of a given state�s reliance on 

natural resources affects state and local expenditures, we can use the models in Table 6 to 

predict the changes in spending expected to come about by increasing and decreasing the 

degree to which states rely on natural resources as a part of GSP.  Since we expect the 

changes in spending to change very slightly in states that do not generate much of their 

GSP from natural resources, we will focus our examination on four states that rely 

relatively highly on natural resources as a percentage of their GSP.  Alaska is used in this 

exercise because it relies relatively heavily on both non-farming agriculture and oil and 

fuel.  Louisiana is used as an example of a state that relies relatively highly on oil and 

fuel.  Washington is used as an example of a state that relies on non-farming agriculture, 

while Wyoming is used because of its reliance on mining. 

To do this, we use our favored regression from Table 6 to predict how 

expenditures would change if we moved from one standard deviation below the mean 

reliance on the given industry to one standard deviation above the mean.  These changes 

are calculated using the variation found within each state.  To establish a baseline, we 
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predict the expenditures of each state after replacing each state�s contribution percentage 

from the three natural resources with the average value of the reliance on each resource 

over the 18 year time span from 1980 to 1997.   

Table 7.  Expected Changes to Per Capita Expenditures as a Result of 
Moving from Minus One Standard Deviation of Natural Resource Reliance 
to Plus One Standard Deviation, in 2004 Real Dollars 
     
 Alaska  Louisiana  Washington  Wyoming  
     
Mining -997 -184 -92 118 
Oil and Fuel 1,025 949 10 753 
     

18 Year Average Per Capita 
Expenditure 

16,306 5,052 6,663 7,640 

18 Year Std. Dev. 1,462 560 695 689 
18 Year Average Mining Reliance (% 
of GSP) 0.69% 0.25% 0.24% 11.79% 
One Standard Deviation 0.59% 0.07% 0.03% 0.98% 
18 Year Average Oil and Fuel Reliance 
(% of GSP) 31.70% 21.59% 0.01% 23.83% 
One Standard Deviation 8.87% 7.94% 0.01% 6.36% 

 
 

Looking at the results, the impact of moving from minus one standard deviation to 

plus one standard deviation in mining reliance for Alaska brings about a decrease in per 

capita expenditures of $997.  To give this figure some perspective, we can compare this 

expected change to the standard deviation in expenditures for Alaska, which is $1,462.  A 

one standard deviation increase in Alaska�s reliance on mining is expected to lower per 

capita expenditures by over two-thirds of a standard deviation in per capita expenditures.  

Louisiana and Washington, are also expected to see a similar decrease in spending of 

about 33% and 13% of a standard deviation, respectively.  However, in our example of a 

heavily mining reliant state, Wyoming, we anticipate an increase in per capita spending 
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equivalent to 17% of a standard deviation.  Thus for a state with more reliance on mining 

and therefore larger fluctuations in reliance, increasing reliance on mining has a positive 

effect on overall spending. 

Turning to results for oil and fuel, we see that every state is expected to increase 

its per capita expenses.  Alaska is expected to increase per capita expenses by $1,025, or 

70% of a standard deviation, Louisiana is expected to see a $949 or 169% of a standard 

deviation increase, Washington is expected to see just a $10 increase and Wyoming is 

expected to see a $753 increase.  It appears that the greater a state�s reliance on oil and 

fuel, the greater increase it will expect to see in per capita expenditures. 

In the next exercise, we examine the change in per capita expenses when we 

increase and decrease the national average rates of reliance on each natural resource by a 

standard deviation.  We examine the years of 1982, 1987, 1992 and 1997 in this exercise. 

Table 8.  Expected Changes Across States to Per Capita Expenditures as a 
Result of Moving from Minus One Standard Deviation of Natural Resource 
Reliance to Plus One Standard Deviation, in 2004 Real Dollars 
     
 1982  1987 1992 1997 
     
Mining -2,173 -2,089 -2,030 -1,919 
Oil and Fuel 1,113 745 572 597 
     

Average Per Capita Spending 4,570 5,367 6,059 6,353 
Std. Dev. 1,981 2,064 1,722 1.479 
Average Mining Reliance (% of GSP) 1.48% 1.24% 1.07% 0.89% 
One Standard Deviation 3.08% 2.52% 2.27% 1.82% 
Average Oil and Fuel Reliance (% of 
GSP) 4.74% 2.54% 1.73% 1.88% 
One Standard Deviation 10.09% 6.49% 4.71% 4.94% 
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The effect of increasing reliance on mining in this manner has a relatively large 

impact on per capita expenditures for the average state.  In this exercise, mining reliance 

is moved from 0% of GSP (since the standard deviation for mining reliance is greater 

than its average) to 4.56% in 1982, 3.76% in 1987, 3.34% in 1992 and 2.71% in 1997.  In 

each year, the expected decrease in expenditures for the average state is larger than a full 

standard deviation of spending, totaling $2,173 (1982), $2,089 (1987), $2,030 (1992) and 

$1,919 (1997).  This result is consistent with the findings in Table 7, in that the states that 

do not rely heavily on mining are predicted to see declines in per capita expenses.  The 

losses are demonstrably larger in the across state comparison in Table 8 because the 

changes in mining reliance are much greater in the across state exercise.  The within state 

exercise uses the standard deviation of spending for each individual state, so the relative 

change in reliance is generally much lower than it is in the across state exercise. 

Conversely, the effect of increasing reliance on gas and oil is expected to increase 

per capita expenditures.  The change from low to high reliance on oil and gas is expected 

to bring about increases in per capita expenditures of $1,113, $745, $572 and $597 in the 

years 1982, 1987, 1992 and 1997, respectively.  These results are also consistent with 

Tables 6 and 7 in that there appears to be a positive correlation between reliance on oil 

and gas and per capita expenditures. 

Now that we have seen the effects of natural resource reliance on overall 

expenditures, let us examine how education expenditures fit into the mix.  The results of 

the regressions that use per capita elementary and secondary education as the independent 

variable are shown in Table 9. 
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Table 9.  Relationship between Per Capita Spending on Elementary and 
Secondary Education and Natural Resource Reliance 
Variable  (1)  (2)  (3)  (4)   
Percent of GSP from Non-Farming 
Agriculture   28.43 *** -6.32 ** 30.56 ** -29.05 **  
   2.34  2.18  11.27  9.12   

Square-root of Non-Farming 
Agriculture Reliance       -0.67  5.29  * 
       2.07  2.07   

Percent of GSP from Mining   2.17 *** -0.78  4.17 *** 3.60 *** 
   0.29  0.56  0.89  1.05   

Square-root of Mining Reliance       -0.71 * -2.13 *** 
       0.30  0.43   

Percent of GSP from Oil and Fuel   2.23 *** 1.45 *** 3.25 *** 1.01 ** 
   0.11  0.13  0.31  0.32   
Square-root of Oil and Fuel 
Reliance       -0.61 *** 0.37   
       0.16  0.23   

Percent of Population < 20   -2.84 *** 0.53  -2.43 *** 0.58   
   0.41  0.65  0.41  0.64   

Percent of Population > 64   -5.02 *** -9.37 *** -4.79 *** -9.09 *** 
   0.46  0.91  0.48  0.93   
Percent Change in Population from 
Prior Year   0.54  -0.57  0.12  -0.77  
   0.61  0.43  0.64  0.44   

Mideast   0.18 ***   0.18 ***    
   0.02    0.03     

Great Lakes   0.08 **   0.10 ***    
   0.03    0.03     

Plains   0.06    0.09     
   0.03    0.03     

Southeast   -0.21 ***   -0.18 ***    
   0.02    0.02     

Southwest   -0.18 ***   -0.10 **    
   0.03    0.04     

Rocky Mountain   -0.07 *   -0.01     
   0.03    0.03     

Far West   -0.11 ***   -0.75 **    
   0.03    0.03     

Constant   2.56 *** 2.16 *** 2.48 *** 1.98 *** 
   0.15  0.25  0.17  0.25   

R-squared   0.734  0.728  0.741  0.739   
Sample Size   850  850  850  850   
* p<0.05; ** p<0.01; *** p<0.001      
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In Table 9, we find evidence of a negative relationship between the linear variable 

for non-farming agriculture and spending on elementary and secondary education, along 

with a positive association for its square-root term.  We find the opposite trend with the 

coefficients for the mining variables, with a positive association for the linear relationship 

and a negative association with the square-root term.  We see a positive correlation 

between education spending and the linear oil and fuel variable, but the square-root term 

for oil and fuel is not statistically significant.  We also see a strong negative relationship 

between an increase in the elderly population and elementary and secondary education 

spending.  This is an intuitive relationship, as the elderly do not use elementary and 

secondary education.  Lastly, we again see that the Southwest, Southeast and Rocky 

Mountains spend less per capita than most of the other regions, along with the Far West. 

Table 10.  Expected Changes to Per Capita Expenditures on Elementary and 
Secondary Education as a Result of Moving from Minus One Standard 
Deviation of Natural Resource Reliance to Plus One Standard Deviation, in 
Real 2004 Dollars 
     
 Alaska  Louisiana  Washington  Wyoming  
Non-Farming Agriculture -110 17 -19 33 
Mining -131 -24 -12 10 
Oil and Fuel 239 225 3 178 
     

18 Year Average Per Capita Elem/Sec 
Education Spending 

2,606 942 1,220 1,762 

18 Year Std. Dev. 264 86 169 198 
18 Year Average Non-Farming 
Agriculture Reliance (% of GSP) 1.63% 0.34% 1.16% 0.36% 
One Standard Deviation 0.70% 0.05% 0.22% 0.11% 
18 Year Average Mining Reliance (% 
of GSP) 0.69% 0.25% 0.24% 11.79% 
One Standard Deviation 0.59% 0.07% 0.03% 0.98% 
18 Year Average Oil and Fuel Reliance 
(% of GSP) 31.70% 21.59% 0.01% 23.83% 
One Standard Deviation 8.87% 7.94% 0.01% 6.36% 
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Table 10 shows the results of an across state exercise similar to that above to 

estimate the magnitude of the effect of changes to natural resource reliance on state and 

local spending on elementary and secondary education.  We see that the expected effect 

of raising non-farming agriculture reliance from low to high for our states that rely 

relatively heavily on this source is to decrease expenditures on elementary and secondary 

education.  The decrease for Washington is expected to be $19, or 11% of a standard 

deviation of elementary and secondary education expenditures, while the expected 

decrease in Alaska is $110, or 42% of a standard deviation.  Meanwhile, Louisiana and 

Wyoming show an increase in education spending as a result of moving from low to high 

reliance on non-farming agriculture by $17 and $33, or 20% and 17% of a standard 

deviation, respectively.  It appears that an increase in reliance on non-farming agriculture 

for states that already rely more on this resource is correlated with less spending on 

elementary and secondary education.  This could support Hirschman�s contention that 

GDP growth is slower in economies that rely on sectors like agriculture that are not 

linked to other sectors, in that lower revenues as a result of relying on non-farming 

agriculture would provide fewer tax dollars to spend on education and human capital 

investments. 

Changes in reliance on mining appear to have the opposite effect.  Here we see 

that Wyoming, our example of a mining dependant state, is expected to increase its 

education spending very slightly when its reliance on mining is increased.  The expected 

increase is just $10, 0.5% of a standard deviation of education spending.  The other states 
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are expected to decrease education spending to a much greater extent in such a scenario.  

Alaska is expected to decrease spending by $131, $24 in Louisiana and $12 in 

Washington (50%, 28% and 7% of a standard deviation, respectively). 

The effect of increasing reliance on oil and fuel is positively associated with an 

increase in education spending for all four states.  Louisiana is predicted to increase 

education spending by over 260% of a standard deviation in this scenario.  Alaska and 

Wyoming are expected to increase spending by about 90% of a standard deviation, 

whereas Washington, which does not rely on oil and fuel very much, is only expected to 

increase spending by $3, less than 2% of a standard deviation. 

Table 11.  Expected Changes Across States to Per Capita Expenditures on 
Elementary and Secondary Education as a Result of Moving from Minus 
One Standard Deviation of Natural Resource Reliance to Plus One Standard 
Deviation, in Real 2004 Dollars 
     
 1982  1987 1992 1997 
Non-Farming Agriculture 50 40 44 35 
Mining -291 -278 -269 -253 
Oil and Fuel 293 203 160 166 
     

Average Per Capita Elem/Sec 
Education Spending 937 1,099 1,202 1,282 
Std. Dev. 315 334 257 241 
Average Non-Farming Agriculture 
Reliance (% of GSP) 0.40% 0.57% 0.56% 0.54% 
One Standard Deviation 0.18% 0.28% 0.29% 0.22% 
Average Mining Reliance (% of GSP) 1.48% 1.24% 1.07% 0.89% 
One Standard Deviation 3.08% 2.52% 2.27% 1.82% 
Average Oil and Fuel Reliance (% of 
GSP) 4.74% 2.54% 1.73% 1.88% 
One Standard Deviation 10.09% 6.49% 4.71% 4.94% 

 
 
 

In our across state analysis, we see that changes to non-farming agriculture 

reliance do not have as large an impact as mining and oil and fuel reliance on changes in 
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per capita spending on elementary and secondary school.  The expected change for these 

four years is positive.  The estimates are 16%, 12%, 17% and 15% of a standard 

deviation of elementary and secondary education spending, respectively. 

A change in the reliance on mining of this sort across states decreases the 

expected per capita spending on elementary and secondary education.  We see in Table 

10 that states that do not rely heavily on mining are expected to see decreases in 

education spending, so it comes as no surprise that the typical state can expect to see 

decreases in per capita education spending in this scenario.  The magnitude of the effect 

appears to decrease over time, but this could be a result of the smaller standard deviation 

of per capita spending that was used in calculating differences and the fact that, on 

average, states have become less dependent on mining over time (as shown in Table 1).  

The changes in mining reliance in this exercise predict decreases in per capita elementary 

and secondary spending equivalent to 92% of a standard deviation in 1982, 83% in 1987, 

105% in 1992 and 101% in 1997.  Thus moving from a low reliance on mining state to a 

high reliance on mining state is predicted to decrease state and local spending on 

elementary and secondary education by a standard deviation. 

As we would anticipate from the results of Tables 9 and 10, increases of two 

standard deviations in the amount of oil and fuel reliance are predicted to bring about 

increases in per capita spending for elementary and secondary education.  The predicted 

changes for each year are all anticipated to be over 60% of a standard deviation in 

spending, and as much as 93% of a standard deviation in 1982. 
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Table 12.  Relationship Between Per Capita Spending on Higher Education 
and Natural Resource Reliance 
Variable  (1)  (2)  (3)  (4)   
Percent of GSP from Non-Farming 
Agriculture   3.94 ** -3.31 ** -41.72 *** -18.88 *** 
   1.31  1.08  6.17  4.26   

Square-root of Non-Farming 
Agriculture Reliance       8.52 *** 3.78 

 
*** 

       1.13  0.97   

Percent of GSP from Mining   0.19  -1.06  1.75 *** 2.84 *** 
   0.16  0.27  0.49  0.49   

Square-root of Mining Reliance       -0.43 ** -1.70 *** 
       0.16  0.20   

Percent of GSP from Oil and Fuel   0.38 *** 0.21 ** 0.54 ** 0.84 *** 
   0.06  0.07  0.17  0.15   
Square-root of Oil and Fuel 
Reliance       -0.10  -0.52 *** 
       0.09  0.11   

Percent of Population < 20   0.39  -1.04  0.56 * -1.29 *** 
   0.22  0.32  0.22  0.30   

Percent of Population > 64   -1.53 *** -0.67  -2.14 *** -0.12   
   0.26  0.45  0.26  0.43   
Percent Change in Population from 
Prior Year   -0.09  1.31 *** -0.18  0.83 *** 
   0.34  0.21  0.35  0.20   

Mideast   -0.33 *   0.01     
   0.01    0.01     

Great Lakes   0.09 ***   0.12 ***    
   0.01    0.01     

Plains   0.13 ***   0.14 ***    
   0.01    0.01     

Southeast   0.01    0.02     
   0.01    0.01     

Southwest   0.73 ***   0.09 ***    
   0.02    0.01     

Rocky Mountain   0.08 ***   0.07 ***    
   0.02    0.03     

Far West   0.76 ***   0.07 ***    
   0.02    0.02     

Constant   0.49 *** 0.88 *** 0.16  0.82 *** 
   0.09  0.12  0.09  0.12   

R-squared   0.534  0.562  0.570  0.624   
Sample Size   850  850  850  850   
* p<0.05; ** p<0.01; *** p<0.001      
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Finally, we examine how per capita higher education spending is related to 

natural resource reliance.  Our results for higher education mirror those of elementary and 

secondary education above, though the statistical significance of the higher education 

results are greater.  Again, the linear relationship for non-farming agriculture is negative 

with a positive square-root term.  Both mining and oil and fuel have positive coefficients 

for their linear terms and negative coefficients for the square-root terms.  We also see that 

higher education spending has a negative relationship between the percentage of the 

population under the age of 20, as well as a positive relationship with population change.  

The signs on the regional indicators for the Southwest and Rocky Mountains, however, 

are statistically significantly positive in this set of regressions.  This may be explained by 

the fact that the split between private and public funding for education varies by region.  

For example, it could be that the Southwest and Rocky Mountains have a greater 

percentage of higher education spending paid for by public dollars than other regions. 

Table 13 shows the results of the within state fluctuations exercise.  The results in 

Table 13 are similar to those in Table 10 for elementary and secondary education.  The 

non-farming agriculture states show decreases in per capita higher education expenditures 

when reliance on non-farming agriculture is increased.  The expected decrease is about 

33% of a standard deviation for Alaska and about 13% for Washington ($52 and $6, 

respectively).  On the other hand, Louisiana and Wyoming expect increases in per capita 

higher education expenditures of 37% and 49% of a standard deviation of spending ($14 

and $28), respectively, with similar increases in reliance on non-farming agriculture. 
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Table 13.  Expected Changes to Per Capita Expenditures on Higher 
Education as a Result of Moving from Minus One Standard Deviation of 
Natural Resource Reliance to Plus One Standard Deviation, in Real 2004 
Dollars 
 Alaska  Louisiana  Washington  Wyoming  
Non-Farming Agriculture -52 14 -6 28 
Mining -104 -19 -10 7 
Oil and Fuel 67 43 -4 39 
     

18 Year Average Per Capita Higher 
Education Spending 

777 373 509 683 

18 Year Std. Dev. 160 38 46 57 
18 Year Average Non-Farming 
Agriculture Reliance (% of GSP) 1.63% 0.34% 1.16% 0.36% 
One Standard Deviation 0.70% 0.05% 0.22% 0.11% 
18 Year Average Mining Reliance (% 
of GSP) 0.69% 0.25% 0.24% 11.79% 
One Standard Deviation 0.59% 0.07% 0.03% 0.98% 
18 Year Average Oil and Fuel Reliance 
(% of GSP) 31.70% 21.59% 0.01% 23.83% 
One Standard Deviation 8.87% 7.94% 0.01% 6.36% 

 
As we saw with the predicted elementary and secondary education expenses, the 

expected effects of changing mining reliance from minus one standard deviation from the 

mean to plus one standard deviation are minimal for states highly reliant on mining and 

negative for other states.  Wyoming, our mining dependent state, is expected to see an 

increase in higher education spending of $7, or 12% of a standard deviation.  Meanwhile, 

Alaska is expected to see a decrease of $104, or 65% of a standard deviation of higher 

education spending.  Louisiana is expected to decrease by 50% of a standard deviation 

($19) and Washington is predicted to decrease higher education spending by 22% of a 

standard deviation ($10). 

Again, similar to Table 10, we see that states dependent upon oil and fuel tend to 

increase per capita spending on higher education when the degree to which they rely on 

oil and fuel moves from lower to higher.  Alaska increases higher education spending by 
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42% of a standard deviation ($67) in this exercise, Louisiana by 113% ($43) and 

Wyoming by 68% ($39).  Washington, which does not rely heavily on oil and fuel, is 

expected to decrease higher education spending by $4, or 9% of a standard deviation. 

Table 14.  Expected Changes Across States to Per Capita Expenditures on 
Higher Eduacation as a Result of Moving from Minus One Standard 
Deviation of Natural Resource Reliance to Plus One Standard Deviation, in 
2004 Real Dollars 
     
 1982  1987 1992 1997 
Non-Farming Agriculture 42 39 43 33 
Mining -233 -222 -215 -202 
Oil and Fuel -75 -80 -77 -78 
     

Average Per Capita Higher Education 
Spending 378 434 470 497 
Std. Dev. 133 118 119 126 
Average Non-Farming Agriculture 
Reliance (% of GSP) 0.40% 0.57% 0.56% 0.54% 
One Standard Deviation 0.18% 0.28% 0.29% 0.22% 
Average Mining Reliance (% of GSP) 1.48% 1.24% 1.07% 0.89% 
One Standard Deviation 3.08% 2.52% 2.27% 1.82% 
Average Oil and Fuel Reliance (% of 
GSP) 4.74% 2.54% 1.73% 1.88% 
One Standard Deviation 10.09% 6.49% 4.71% 4.94% 

 
The results for higher education are again very similar to those of elementary and 

secondary spending, with the exception that the average state is expected to decrease 

spending on higher education as reliance on oil and fuel grows from small to large.  This 

phenomenon is actually consistent with the results in Table 13, in that Washington, which 

is closer to the average level of reliance on oil and fuel than the other selected states, was 

expected to see declines in higher education spending.   
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Chapter 6: Conclusion 
 

From this study we can gather that shocks to the composition of a given state�s 

GSP may translate into changes in per capita spending and human capital investments, 

which may in turn influence a state�s ability to recover from disaster and tragedy.  These 

results could partially be due to periods when non-dominant sectors of the economy play 

a larger role and may reflect a softening in the other sectors of the economy � thus 

reflecting increased fiscal tightness.   

For states that do not rely heavily on mining, the results show some evidence of 

a negative relationship between reliance on mining and both total per capita state and 

local spending and per capita spending on education. As states that are not as reliant on 

mining decrease their reliance further, their spending on education increases.  However, 

for states that rely relatively heavily on mining, these relationships are positive.  There 

is also evidence of a positive relationship between oil and fuel reliance and per capita 

expenditures, as well as elementary and secondary education spending, for states that 

have a relatively high reliance on oil and fuel, though higher education is negatively 

associated with oil and fuel reliance.  Additionally, we find a negative relationship 

between reliance on non-farming agriculture (fishing, forestry and hunting) and 

education spending for states that rely relatively heavily on non-farming agriculture. 

From these results, we can estimate the effects of changes in the composition of 

state economies may have on human capital investment.  The federal government might 

take notice when natural resource reliance fluctuates or is expected to fluctuate among 

states in order to ensure that states continue to make adequate human capital 
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investments.   The federal government might view the national decline of reliance on 

natural resources as a sign that increased measures of accountability are necessary to 

ensure that states appropriate necessary funds to education programs.  For example, 

Louisiana�s reliance on oil and fuel dropped from 35% in 1981 to just 16% in 1997 

while spending on elementary and secondary education increased by 24%, well below 

the national average of 32%.  This trend in declining reliance on oil and fuel in 

Louisiana might have provided a warning that the state was at risk of failing to make 

adequate investments in human capital over this time period.   

The federal government may want to examine these relationships further in order 

to determine how to best help states make the proper human capital investments to 

prepare for and recover from economic shocks and disasters.  Further research should 

investigate the trends in regional variances in per capita spending and whether or not 

these differences should be minimized.  This would provide more insight to the 

government in deciding how to encourage states to make the investments that are prudent 

to disaster avoidance and recovery. 
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