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        The purpose of this study is to find out the effect of government spending on capital 

investments in the American Recovery and Reinvestment Act (ARRA) of 2009 on GDP 

and employment growth. This research utilized US quarterly data from 2003 QI to 2013 

QII. In the first part the research used variables from the Keynes economic model and 

utilized two-stage least square analysis to assess the effect of government spending on 

GDP. The results from the regression analysis indicate that an increase of one dollar in 

government spending increases GDP by 1.569 dollars. The researcher found that the 

general government spending multiplier was 1.9. The coefficient for government 

spending in the Recovery Act was 0.383, implying that for every one dollar in 

government spending, Recovery Act spending on capital investments contributed 0.383 

dollars. 
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           In the second part, the researcher used the Solow (1956) growth model variables 

on quarterly data from the same period. The regression results show that for one standard 

deviation increase in government spending, GDP increases by 0.955 standard deviations. 

The unstandardized regression results show that a one dollar increase in government 

spending, increases GDP by 4.886 dollars. 

         In the third part, the research used employment growth as a dependent variable 

regressed on ARRA jobs that were created and retained by government spending on 

capital investments specified by the Recovery Act. The results show that the regression 

coefficient for ARRA jobs was 2.742, which indicates that an increase in government 

spending on capital investments contributed 2.742 percentage points to employment 

growth. This was a significant contribution to employment growth.
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CHAPTER I: INTRODUCTION

   The American Recovery and Reinvestment Act (ARRA) became law on February 

17, 2009, when it was signed by President Barack Obama. The new law mandated more 

than $787 billion in spending and tax cuts at the time it was passed in February, 2009 

(www.norsoh.org). This amount was later increased to $840 billion because of changes 

made by the Congressional Budget Office and the president’s 2012 budget 

(www.recovery.gov).  The Act was meant to "jumpstart our economy, create or save 

millions of jobs, and put a down payment on addressing long-neglected challenges so our 

country can thrive in the 21st century. The Act is an extraordinary response to a crisis 

unlike any since the Great Depression, and includes measures to modernize our nation's 

infrastructure..." (http://www.dot.gov/tags/overview). 

   The Recovery Act was passed in response to a slowdown of the U.S. economy. In 

December 2007, the National Bureau of Economic Research (NBER) showed that the 

U.S. economy was in recession (Gravelle, Hungerford, & Labonte, 2009).  Signs of this 

financial crisis had appeared as early as February 2009 when the subprime market lenders 

began reporting losses (Mamun, Hassan, & Johnson, 2010). To mitigate the crisis, the 

Federal Reserve Bank and other central banks around the world responded by injecting 

substantial capital into the financial markets.  

 Therefore, in response to the severe recession, the U.S government utilized fiscal 

policy to enact the American Recovery and Reinvestment Act of 2009 (ARRA, Public 
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Law 111-5) (Yang, 2010). Since the enactment of the Recovery Act in February 2009, 

$803.1 billion has been paid out as of September, 30, 2013. This amount was distributed 

as follows: Tax benefits $290.7 billion, contracts, grants and loans, $257.8 billion; and 

entitlements, $254.6 billion (www.recovery.gov). 

 In particular, the stimulus bill appropriated funding for spending in aid to state 

governments (including education and health care programs) and on infrastructure 

(including transportation, energy, and water projects) (Yang, 2010).  From the money 

appropriated for contracts, grants, and loans, $48 billion was allocated to capital 

investments, most particularly to transportation and highways.  The vast majority of the 

$48 billion of Recovery Act funding for transportation programs went to the Federal 

Highway Administration (FHWA), the Federal Railroad Administration (FRA), and the 

Federal Transit Administration (FTA) for highway, road, bridge, rail, and transit projects 

(See Table A.1). Most of the transportation funds were designated for construction, 

rehabilitation, and repair of highways, roads, and bridges (GAO, 2011).  The reports from 

states and other recipients of Recovery Act funds indicated that the money was used to 

construct and rehabilitate the nation's infrastructure. The Federal Highway 

Administration funds were used for highway and pavement improvement. The Federal 

Transit Administration funds were used to buy new vehicles and upgrade transit facilities. 

Recovery Act funds were also used to repair airport runaways and improve Amtrak's 

infrastructure (GAO, 2011).  

 Increased government spending was projected to raise demand and reduce 

unemployment. There was an analysis that infrastructure investments were likely to 

generate more jobs especially in the construction and manufacturing sectors which were 
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hit hard by the recession. Infrastructure investments were expected to create jobs on site 

and in the other industries related to construction. Lin and Doemeland (2012) observed 

that infrastructure projects use capital goods which indirectly generate jobs in the 

manufacturing sector. Lin and Doemeland (20110 showed that "this direct and indirect 

employment raises household incomes and consumption, which can create additional 

(induced) jobs "(p.7).  Heintz, Pollin, and Garret-Peltier (2009) showed that U.S. 

infrastructure investment in transportation, energy development, public school systems 

and water systems was likely to generate 18,000 jobs for every $1billion in infrastructure 

spending.  The government increases spending through increased purchases of goods and 

services. The additional spending initiates a multiplier effect which increases aggregate 

demand to stimulate the economy to full employment (Keynes, 1936). Based on 

Keynesian economics, government spending is very effective, but tax cuts are not 

effective during recession. This research concentrates on government spending through 

the Recovery Act on infrastructure investment. 

 The stimulus bill had a number of goals, two of which were (i) “to preserve and 

create jobs and promote economic recovery” (Public law 111-5, sec.3) and (ii) “to invest 

in transportation, environmental protection, and other infrastructure that will provide 

long-term economic benefits” (Public law 111-5, Sec.3). The purpose of this study, 

therefore, is to determine the impact and effectiveness of government spending on capital 

investments in the stimulus bill.  The effectiveness of capital investments in the economic 

stimulus package is emphasized.   
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Rationale for the Study 

 

 The purpose of this study is to find the impact of government spending on capital 

investments in the stimulus bill, with particular emphasis on investment in transportation 

and other infrastructure.  The emphasis in this research is on the impacts and 

effectiveness of capital investments in the economic stimulus package.  This study will 

trace the contribution of government spending on highways, roads, and bridges to the 

national income. It will further identify the contribution of government spending on 

capital investments to employment growth during the period under study. 

Statement of the Problem 

 

The 2008-2009 recession led to high unemployment rates in the USA and other 

countries of the world. At the end of April 2012, America's unemployment rate was 8.2 

percent. The unemployment rates in some states were even higher. The unemployment 

rate in El Centro, California, was 28 percent in 2009 (Bureau of Labor Statistics, 2009). 

One of the purposes of the stimulus bill was to preserve and create jobs and promote 

economic recovery. But the figures on GDP growth were not promising. The GDP 

continued to decline for over many quarters, and when it became positive, it was not 

performing well either (Table 3). Yet government spending was increasing. Did 

government spending on capital investments have any positive impact on these economic 

trends?  

An inventory of the state of the nation's roads and bridges reported major 

deficiencies. The Smart Growth America (2009) report indicated that about "18,722 U.S. 
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bridges on state and interstate systems are rated 'structurally deficient' by U.S DOT, and 

are 'unsafe' according to the American Society of Engineers" (p.2). The report further 

highlighted the fact that the majority of the nation's highways and major urban roads are 

in deplorable conditions that call for repairs.  

The literature paints a vivid picture of a massive repair backlog for the nation’s 

roadways because many of the nation's highways and freeways appear to be in bad shape 

(Smart Growth America, 2009). Yet according to World Bank's (1994) report, public 

capital is the most important sector that drives economic activity.  Of the stimulus 

package, $48 billion was allocated to the Department of Transportation for highway 

infrastructure. This research investigates the impact of that money on GDP, and 

employment growth.    

Research Questions 

 

The research questions addressed in this study are: 

1- What impact did government spending on capital investments in the American 

Recovery and Reinvestment Act of 2009 have on GDP? 

2- What impact did government spending on capital investments in the Recovery 

Act of 2009 have on employment growth? 

The assumption is that the states that were hit hard by the recession, as reflected 

in high unemployment rates, will invest the ARRA funds in the repair and maintenance 

of the existing old infrastructure as these will create more jobs faster. It is also assumed 

that the states and cities with poor road infrastructure will invest the ARRA funds in the 

maintenance of the existing old infrastructure because they cannot start on new 
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infrastructure as those projects require more funds for maintenance and continuous 

repairs or operational costs.  

Limitations and Challenges 

 

This research uses secondary data which may have its limitations. For instance, 

the data reported for jobs created and retained by the Recovery Act show only the direct 

jobs created from government spending as authorized by the act. The employment impact 

on suppliers (indirect jobs) and on the local community (induced jobs) was never 

captured by these recipients' reports (GAO, 2011). It is important to note that full time 

equivalents in recipient reports do not reflect total employment effects of the Recovery 

Act. These reports reflect only the direct employment arising from the expenditures. 

Monthly data was more appropriate for this research, because it would have had 

enough data cases for the period when the Recovery Act was enacted in 2009 up to June 

2013. However, there was a lack of data on a monthly basis, especially for the variables 

of government spending, and private investment. This research, therefore, is an 

investigation of the period 2003 QI to 2013 QII. A dummy variable was used for the 

period before the stimulus bill came into effect.  

In this research, there is no control situation for comparisons. What if the 

government had not invested the money? Would the economy be any different? Since 

there is no situation without government spending for the period under study, this 

research cannot tell what the economy would have been like in the absence of 

government spending. No one knows how the economy would have performed in the 
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absence of government spending. It would be interesting to assess the conditions if no 

money had been invested in the economy. 

Outline of the Dissertation 

 

  Chapter Two presents the literature review on the Keynesian economic theory, 

with emphasis on the impact of increased government spending and tax cuts on GDP and 

its components. The chapter also provides a review of the impact of government spending 

on capital investments and economic growth, private investment, and employment. It 

further reviews the role of procurement and contracts in times of recessions. It also 

reviews the impact of the American Recovery and Reinvestment Act of 2009 on GDP 

and employment growth. Chapter Three provides the theoretical framework applied to the 

American Recovery Act. The chapter particularly reviews the circular flow of income 

and explains the cycle through which the money spent by government flows in the 

economy. It further explains the Keynesian multiplier effect. Chapter Four lays out the 

economic conditions in the economy before the stimulus bill was enacted. Particularly, 

this chapter elaborates on the unemployment rate and GDP growth or decline that came 

about as a consequence of the 2008-2009 recession. Further, it notes the state of the US 

infrastructure especially highways. Chapter Five presents the research design and 

methodology used in the study. The research design is derived from Keynesian economic 

theory and the Solow growth model. The methodology describes the sources of the data 

and the statistical tools used to analyze the data. Chapter Six presents the results and 

discussion of the study. The chapter analyzes the impact of government spending in the 
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American Recovery Act on capital investments. Chapter Seven contains the summary, 

conclusions and possibilities for future research.
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CHAPTER II:  LITERATURE REVIEW

Introduction 

              In December 2007 the National Bureau of Economic Research declared that the 

U.S economy was in recession (Gravelle et al., 2009). During recessions, the government 

should increase aggregate demand and, subsequently, GDP.  According to Keynesian 

theory, governments can use fiscal policy to stimulate aggregate demand by increasing 

government spending or reducing taxes or using both tactics (Gravelle et al., 2009).                  

 The purpose of this literature review is to provide a background discussion on the 

Keynesian theory with particular emphasis on increased government spending and tax 

cuts as tools for economic recovery. First, this research examines Keynesian economic 

theory, then provides a brief review of the empirical studies on the impact of increased 

government spending. Further, the research reviews the literature on tax cuts as a 

recovery tool during recessions. Second, the research provides a background discussion 

on the impact of government spending particularly on public infrastructure, and the 

impact it has on productivity, economic growth, employment, and private investment. 

Third, the research discusses the impact of the contracting out processes of public 

infrastructure especially during recessions. Lastly, the research discusses the impact of 

the American Recovery and Reinvestment Act of 2009 on real GDP, the unemployment 

rate, and the jobs created.         
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Keynesian Economic Theory 

         According to Keynes (1936), to increase employment, it is necessary to increase 

demand and this calls for more spending. Demand is seen as a function of spending by 

individuals, business, and government. Keynes' theory asserted that government played 

an important role in determining national income and employment. Keynes (1936) argued 

that  

when employment increases, aggregate real income is increased. The 

psychology of the community is that when aggregate real income is increased 

consumption is increased, but not by so much as income. Hence employers 

would make a loss if the whole of the increased employment were to be 

devoted to satisfying the increased demand for immediate consumption. Thus, 

to justify any given amount of employment there must be an amount of current 

investment sufficient to absorb the excess of total output over what the 

community chooses to consume when employment is at the given level. (p.27) 

            Aggregate demand is thought to arise from present consumption or any present 

activity that provides for future consumption. Keynes (1936) contended that "changes in 

the rate of consumption are, in general, in the same direction (though smaller in amount) 

as changes in the rate of income" (p.248). Further, he maintained that an increase in 

investment will lead to an increase in consumption, and vice versa (Keynes, 1936).                                        

 According to Keynesian theory, during economic downturns, the government can 

increase spending, and at the same time cut taxes. This injects money into the community 

and boosts the economy, thereby creating jobs. As per the Keynesian theory, government 
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spending boosts employment, and once employment grows, spending decreases, and, 

where needed, taxes are raised to counter the onset of inflation (Rassel, 2005).                                                 

              Aggregate demand increases as a result of government spending and reduction in 

taxes. The government contributes to aggregate demand through the purchases it makes 

and the welfare or social security checks it writes out to people, who in turn use the 

money to make purchases (Schultize, 1992).  Mikesell (2003) argued that "in general 

increasing government spending and reducing taxes tends to increase aggregate demand 

in the economy, at least temporarily, thus increasing the actual level of economic 

activity" (pp.116-117). However, he noted that real factors such as technological change, 

labor force composition and the unemployment-compensation system determine the 

unemployment rate, not simply the changes in aggregate demand.  Hemming, Kell and 

Mahfouz (2002) contended that the Keynesian model assumed that price was rigid and 

that output was influenced by aggregate demand. They observed that in the Keynesian 

model, fiscal expansion has a multiplier effect on demand and output that exceeds one. 

This multiplier was considered to be larger for spending increase than a tax cut. 

           The advocates of a fiscal stimulus emphasize the multiplier effect. The nation's 

gross domestic product is equated with total spending. The components of gross domestic 

product consist of private consumption, investment, net exports and government 

expenditures (Cwick & Wieland, 2011). "Consequently, a debt-financed increase in 

government spending boosts total spending (and therefore total GDP) more than one for 

one" (Cwik & Wieland, 2011, p.496). 

         The argument advanced by critics of fiscal policy is that an increase in government 

spending substitutes for private consumption and investment (Barro, 2009). Cwik and 
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Wieland (2011) contended that an increase in government spending leads to government 

borrowing, which will drive up interest rates and crowd out private investment. It also 

affects private consumption because consumers will anticipate future taxes and save 

rather than spend the money they have. One of the arguments that attenuates the 

effectiveness of fiscal policy is the crowd-out argument. It is often shown that an increase 

in government spending will displace private expenditure, thereby crowding-out private 

investment and consumption. The general impact of expansionary fiscal policy tends to 

be small in the short run and in the long run has contractionary effects (Caldentey & 

Vernengo, 2010).   

Impact of Increased Government Spending 

 

           The two commonly used methodologies for assessing the impact of government 

spending during economic downturns are the Vector autoregression(VAR) methodology, 

especially as used by Blanchard and Perotti (2002),  and the narrative approach as used 

by Ramey and Shapiro (1998). 

The Vector Autoregression Methodology 

               Ramey (2011) contended that studies that used Vector autoregression (VAR) 

methodology found that government spending raises GDP, consumption and real wage. 

Using a structural VAR approach, Blanchard and Perotti (2002) studied the dynamic 

effects of government spending and taxes on economic activity in the United States after 

World War II. The results reveal that an increase in government spending has a positive 

effect on output and an increase on taxes has a negative effect. 
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             Beetsima, Giuliodori, and Klaassen (2008), using a vector autoregression model,  

investigated the consequences of fiscal policy shocks for international trade by studying 

annual observations of 14 European union countries for the years 1970 to 2004. Beetsima 

et al. (2008) combined a panel of vector autoregression (VAR) model with a panel of 

trade models to estimate the fiscal impact on bilateral foreign exports. The results reveal 

that government spending has a substantial output multiplier. A split of the sample into 

closed and open economies shows that a public spending shock has a larger effect on the 

output of closed economies, while for open economies the trade balance exhibits a 

stronger deterioration. 

         Kuttner and Posen (2002) analyzed the impact of fiscal policy on Japanese 

economy during the years 1976 through 1999 using a structural VAR analysis on real 

GDP, tax revenues, and public expenditures. The results revealed that expansionary fiscal 

policy, whether it was of increased government spending or tax cuts, had growth effects 

on the economy.  Kuttner and Posen (2001) had shown in a previous study  that “both tax 

cuts and spending increases lead to higher real GDP, although the tendency for taxes and 

spending to move together has reduced the impact of spending increases” (p.134). 

        Blanchard and Perotti (2002) found a positive effect of government spending on 

private consumption and a negative effect on investment. The results also showed that an 

increase in government spending positively affects output. Blanchard and Perotti (2002) 

found the expenditure and tax multipliers for the USA were positive. The multipliers 

were around one. They also found that an increase in government spending had a strong 

crowding out impact on private investment. 
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         The literature indicates that an increase in government spending positively leads to 

an increase in private consumption (Blanchard & Perotti, 2002; Caldara & Kamps, 2008; 

Fatas & Mihov, 2001; Gali, Lopez-Salidado, & Valles, 2007; Perotti, 2007; Tagkalakis, 

2008). The studies also found that an increase in government spending has a positive 

impact on output, wages and manufacturing hours (Beetsima et al., 2008; Blanchard & 

Perotti, 2002; Caldara & Kamps, 2008; Fatas & Mihov, 2002; Fisher & Peters, 2010; 

Forni, Monteforte, & Sessa, 2009; Gali et al., 2007; Mountford & Uhlig, 2009; Perotti, 

2007), on interest rates (Fatas & Mihov, 2001) and leads to higher GDP (Kuttner & 

Posen, 2001; Perotti, 2007). 

            Gali et al. (2007) observed that consumption as the largest component of 

aggregate demand is a key determinant of the size of government multiplier, and 

therefore positively impacts the economy. Fatas and Mihov (2001) showed that an 

increase in government spending has a positive impact on the economy. Fatas and Mihov 

(2001), employing a vector autoregression framework, investigated the effects of shifts in 

fiscal policy stance on economic activity. The study focused on the effects of changes in 

government spending. The results indicate that an increase in government spending leads 

to an increase in consumption and private output. With regard to labor market variables, 

wages increase in the manufacturing and construction sectors. The results also point to an 

increase in employment. And the response of the real interest rate is always positive and 

significant.  Fatas and Mihov's (2001) study shows "that increases in government 

spending are expansionary with a multiplier larger than one" (p.5), which is largely 

driven by increases in private consumption.  
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          Gali et al. (2007) found similar results to those from Fatas and Mihov's (2001) 

study. Gali et al. estimated the reaction of several variables to an increase in government 

spending by using a vector autoregression framework and quarterly data. The results 

revealed that increased government spending had a positive impact on consumption. The 

response of hours and real wages was positive as well. The study also revealed that in the 

short run, investment showed a slight decline.  

          Perotti (2007) found a positive response from an increase in government spending. 

His analysis shows that consumption and real wages increase as a result of an increase in 

government spending. The results revealed that the responses of GDP and consumption 

tend to be positive in OECD countries. The responses of GDP and consumption were 

positive for the United States, although they were smaller than those of OECD countries.  

In an analysis of OECD countries, Perotti (2007) found that consumption and GDP tend 

to be positive in response to government spending shocks. They were also found to be 

higher in the USA than in other countries.  

           Caldara and Kamps (2008) used a five-variable VAR model to study the effects of 

large unexpected increases in government defense spending. They employed quarterly 

U.S. data for the period from 1955 to 2006. The study revealed that an increase in 

government spending leads to an increase in GDP, private consumption and wages, while 

private employment does not react. 

           The literature shows that an increase in government spending has stronger effects 

on private consumption in recessions than such an increase does in periods of expansion. 

To study the periods of recessions for each of the nineteen OECD countries, Tagkalakis 

(2008) used panel data for the period 1970 to 2002. The study delved into the impact of 
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an increase in government spending and its effects on private consumption. The empirical 

evidence from this study revealed that an increase in government spending positively 

affects private consumption in recessions more so than it does in expansions. Eggertson 

(2010) found contrary results. The results from his study indicate that the effect of 

temporarily increasing government spending is much larger during normal circumstances. 

Forni, Monteforte, and Sessa (2009) showed that the effects of fiscal policy during good 

economic times are moderately positive with regard to the response of private 

consumption to government expenditure shocks; also employment and real wages tend to 

grow, while the response of private investment is negative. 

           Afonso, Grüner, and Kolerus (2010) assessed the contribution of government 

spending on economic growth especially in times of recessions. They studied the impact 

of government spending on output during financial crises. Their study dwelt on 127 

OECD and non-OECD countries for the period 1981 to 2007. The result of the study 

revealed that government spending has essentially the same economic growth with or 

without a financial crisis. Romer and Romer (1994) analyzed the policies that helped in 

ending the eight recessions that have occurred in the United States since 1950 and found 

that fiscal policies had only a moderate contribution to recoveries.  

             Sutherland (1997) observed that the effects of fiscal policy depend on the level of 

the government's public debt.  At modest levels, fiscal policy produces Keynesian effects, 

while at extreme debt levels, fiscal deficit may discourage consumer spending. Perotti 

(1999) found that the initial level of debt in a country affects the performance of fiscal 

policy. Perotti (1999) used annual panel data of nineteen OECD countries to investigate 
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whether the effects of fiscal policy depend on initial conditions. The results show that the 

initial conditions significantly determine the effects of fiscal policy. 

          However, some of the studies found that the effects of government spending on 

private consumption are small and short lived (Forni et al., 2009); others found a very 

weak effect on private consumption (Mountford & Uhlig, 2009).  Perotti (2002) using 

Blanchard and Perotti's (2002) approach to study the effects of fiscal policy on GDP and 

its components for the US, West Germany, the UK, Canada, and Australia found that 

fiscal policy has weaker effects on GDP and its components. The effects of fiscal policy 

on GDP were stronger during the pre-1980 period than during the post-1980 period. 

           A number of studies found that an increase in government spending has a crowd-

out effect on private investment (Blanchard & Perotti, 2002; Mountford & Uhlig, 2009). 

Mountford and Uhling (2009) showed that deficit spending weakly stimulates the 

economy because it leads to a decrease in private investment. Fatas and Mihov (2001) 

found no significant reaction of private investment to an increase in government 

spending. These findings are in contrast with the Keynesian theory which predicts 

opposite effects of tax cuts and spending increases on private investment. 

            Mountford and Uhlig (2009) found that an increase in government spending had a 

weak impact on output and private consumption. The results also revealed that real wages 

did not rise as a result of an increase in government spending. The responses of private 

consumption, private investment and real wages were surprising since they did not follow 

the expected traditional Keynesian multiplier effect.  

          The studies that have used different models to assess the impact of government 

spending on the economy have mixed results. Linnemann (2006) using the standard real 
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business model revealed that the changes in consumption are associated with changes in 

labor income of the same sign. Linnemann (2006) indicated that" by stimulating the labor 

supply through the negative wealth effect of increased taxation, higher government 

expenditures can raise private consumption"(p.1733). He opined that the standard real 

business cycle explains higher fiscal spending that can raise consumption and lower 

investment. 

          Forni et al. (2009) studied the effects of fiscal policy using a DSGE model on Euro 

area data from 1980 to 2005. The results show that fiscal policy has mild Keynesian 

effects. Forni et al. (2009) showed that government purchases of goods and services have 

small and short lived expansionary effects on private consumption, while transfers to 

households have a bigger and lasting effect. They also showed that decreases in labor 

income and consumption tax rates have greater effects on consumption and output. The 

evidence from this study is consistent with new Keynesian framework. 

Narrative Approach by Ramey and Shapiro (1998) 

 

           Analyses using the Ramey and Shapiro (1998) "war dates" found that government 

spending increases GDP and hours; it reduces consumption and the real wage (Burnside, 

Eichenbaum, & Fisher, 2004; Cavallo, 2005; Ramey, 2011; Ramey & Shapiro, 1998). 

             Ramey and Shapiro (1998) argued that the contents of government spending are 

important if one is to understand the sum of effects of the changes in government 

spending. Using a two-sector neoclassical model, they showed that interest rates may 

decline while real wages may increase as a result of an increase in government spending. 

Ramey and Shapiro (1998) aptly observed that: 
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Using a two-sector model with costly mobility of capital, we show that this 

friction can significantly change the aggregate effects of government spending. In 

particular the effects on output and hours maybe magnified, interest may fall, and 

real consumption wages may rise. The model also demonstrates the importance of 

preserving the distinction between the product wage and the consumption wage 

when studying the effects of shocks to demand that affect the sectoral 

composition of output. (pp.189-190) 

           Edelberg, Eichenbaum, and Fisher (1999) utilized the Ramey-Shapiro approach to 

analyze the effect of an increase in government spending on the U.S economy. The 

results reveal that an increase in government purchases leads to a rise in output, and a fall 

in real wages, nonresidential investment, interest rates, consumer durables and 

nondurables.  

         Cavallo (2005) studied the effects of fiscal policy shocks on main macroeconomic 

variables. He considered the distinction between expenditure on goods and expenditure 

on employment compensation. He used the neoclassical growth model to find out the 

effects. The results reveal that government employment expenditure significantly 

weakens the negative wealth effect on consumption and labor supply (Cavallo, 2005). 

This is in line with the results of Ramey and Shapiro (1998).  

           Burnside et al. (2004), using Ramey and Shapiro (1998) approach, investigated the 

reaction of hours worked and real wages to an increase in government purchases during 

the post-World War II period. The results indicate that an increase in government 

spending increases hours worked and private investment.  Further, the results show that 

an increase in government spending leads to a fall in private consumption and real wages.  
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          Cwik and Wieland (2011) studied the impact of government spending on the Euro 

area GDP and the results show that the Euro area GDP increases as a result of additional 

government spending. The multiplier effect on GDP growth in relation to an increase in 

government spending was "not a one-for-one" increase (Cwik & Wieland, 2011, p.503). 

This could be due to government spending crowding out private consumption. The results 

also portray government spending as crowding out investment.                                      

 Coenen and Straub (2005) used the New-Keynesian dynamic stochastic general 

equilibrium (DSGE) model to assess the impact of an increase of government spending 

on private consumption. Coenen and Straub showed that having the households that 

consume their income in the model is conducive to raising the level of consumption in 

response to an increase in government spending. Coenen and Straub contended that an 

increase in government spending has little prospects of crowding in consumption because 

the share of these households is small, "but also due to the large negative wealth effect 

induced by the highly persistent nature of government spending shocks" (p.439). 

         The studies that followed the Ramey and Shapiro (1998), and Blanchard and Perotti 

(2002) approaches had shortcomings. To overcome these shortcomings, Fisher and Peters 

(2010) used an identification strategy that incorporated stock returns to address the 

impact of government spending. The results were based on stock returns of the top three 

military contractors by value of primary contracts awarded by the U.S. government 

during the 1958 to 2007 period. Fisher and Peters (2010) found that output, hours, and 

consumption rise as a result of an increase in government spending. The results also show 

that real wages fall during the period of delayed response of the quantity variables and 

then start to rise.  
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 Tax Cuts and Government Transfers 

         The advocates of tax cuts have argued that lower taxes encourage people to invest, 

work and save, thereby stimulating economic growth (Ferede & Dahlby, 2012). Romer 

and Romer (2010) observed that the views of policymakers on the effects of tax cuts of 

2001 and 2003 were mixed. One camp held that tax cuts would stimulate the economy in 

the short run and in the long run would increase output. The other camp argued that tax 

cuts would raise interests rates and negatively impact consumer confidence.  "That the 

views of the effects of tax changes vary so radically largely reflects the fact that 

measuring these effects is very difficult" (Romer & Romer, 2010, p.763).  

           Auerbach (2002) investigated the impact of Bush tax cuts. The results show that in 

the short run, tax cuts led to higher savings and output. However, in the long run, saving 

and output reduce due to revenue losses resulting from the tax cuts. Auerbach (2002) 

observed that "thus whatever it benefits, the tax cut does not offer the promise of 

enhancing saving and expanding output in the long run"(p.388). Romer and Romer 

(2010) found that taxes significantly contributed to output. Looking at both government 

spending and tax cuts, Perotti (2002) found that tax cuts do not work any faster nor do 

they have larger effects on the economy than does government spending. 

         Okun (1968) found that the 1964 tax cut had a positive impact on GNP in 1964 and 

1965.  Okun also found that the 1965 tax cut had a substantial positive impact on GNP 

showing "a $30 billion effect by the end of 1965, and an ultimate $36 billion 

increment"(p.47).  Klen (1969), using a Brookings model and a Wharton-EFU model, to 

study the impact of the 1964 tax cut found that the Brookings model showed an $11.3 

billion real GNP difference in the fourth quarter of 1964, and a 10.3 billion real GNP 
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difference for the Wharton-EFU model in the fourth quarter of 1964. Ando and Brown 

(1968) found that 70 percent of the additional income accruing from the 1964 tax cut was 

used for private consumption within the first quarter. 

         Eggertson (2010) utilized the standard New Keynesian dynamic stochastic DSGE 

model to study the effects of tax cuts and government spending in conditions similar to 

those in the 2008 financial crisis. The results show that tax cuts on labor and capital had 

contractionary effects during recessions. The contractionary effects were brought about 

by the zero interest rates.  He further found that tax cuts in sales tax and investment credit 

during recessions stimulated growth. 

         Alesina and Ardagna (2010) found that tax cuts, as a fiscal stimulus, have greater 

impact on the economy than does an increase in government spending. They discovered 

that the fiscal stimulus based on tax cuts is effective in stimulating economic growth. 

Mountford and Uhlig (2009) contended that deficit-financed tax cuts are the most 

effective way to stimulate the economy. 

         Mountford and Uhlig (2009) analyzed U.S. quarterly data from 1955 to 2000 using 

a vector autoregression framework. They combined government revenue shock and 

government spending to analyze deficit-financed tax cuts. They found that deficit-

financed tax cuts had a higher multiplier effect than did deficit-financed spending. 

Mountford and Uhling (2009) summarized the results saying " we find that a surprise 

deficit-financed tax cut is the best fiscal policy to stimulate the economy, giving rise to a 

maximal present value multiplier of five dollars of total additional GDP per each dollar of 

the total cut in government revenue 5 years after the shock" ( p.962). The results also 
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showed that deficit-financed tax cuts significantly stimulate output, consumption, and 

investment, and with an increase in output, the impact on prices turns positive as well.                                                      

            Dotsey (1994) argued that tax cuts and higher deficits crowd out private 

investment. He contended that lower tax rates are likely to increase government debts, 

and raise future expectations for higher taxes. This crowds out investment and 

production. Therefore, an increase in public debt leads to a fall in private investment.   

 Following Dotsey's (1994) approach, Ludvigson (1996) analyzed the environment 

of elastic labor supply. He found that a deficit-financed tax cut crowds in investment and 

output.  Ludvigson (1996) contended as follows 

A deficit-financed tax cut implies that although rates are lower today, they will be 

higher tomorrow. The lower rates on labor income motivate a substitution away 

from leisure and increase output. On the other hand, an increase in future 

distortionary tax rates means a lower after-tax return to saving, leading to higher 

consumption. Investment will rise as long as output increases by more than 

consumption. (p.26) 

             Ludvigson (1996) used the general equilibrium model to assess a deficit-financed 

fiscal policy. The model revealed that deficit-financed tax cuts lead to an increase in 

investment and output. Ludvigson revealed that this is due to the presence of elastic labor 

supply. A tax cut today and higher taxes in the future motivate people to work harder and 

consume more. This crowds in private investment and output. 

               Ferede and Dahlby (2012) used panel data of 10 Canadian provinces of the 

years 1977 through 2006, to assess the effects of tax rates on economic growth and 

private investment. The results revealed that Corporation Income Tax (CIT) cuts led to 
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higher private investment and GDP. They found that the immediate effects may be small 

because of implementation lags. 

Government Spending on Capital Investments 

Background 

       

             The World Bank (1994) report revealed public capital as a major variable that 

drives economic activities. Romp and de Haan (2007) showed that telecommunications, 

electricity and water are used in almost every sector while transportation plays a vital role 

as an input for every commodity. Eberts (2009) indicated that highways play an 

important role in market economies because many of the country's commodities are 

shipped through these highways. This section provides a background discussion on the 

impact of public infrastructure on productivity, economic growth, employment, and 

private investment. 

Public Infrastructure and Productivity  

 

 Nadiri and Mamuneas (1996) observed that public infrastructure and economic 

development literature has concentrated mainly on the contribution of infrastructure to 

output and productivity growth. The basic premise is that public investments in 

infrastructure can raise private output and productivity in both direct and indirect ways. 

The literature examining the impact of infrastructure capital on output growth and 

productivity, while employing the production function methodology, is abundant. 

Aschauer (1989a), assuming a generalized Cobb-Douglas form for production 

technology, focused on the period 1949-1985 and utilized annual data to study the 
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relationship between aggregate productivity and stock and flow government-spending 

variables. The empirical results showed that military capital aids little in understanding 

productivity movements. Aschauer's (1989a) study noted that "core infrastructure" which 

is comprised of "streets and highways, airports, electrical and gas facilities, mass transit, 

water systems, sewers should possess greatest explanatory power for productivity" 

(p.193).  Aschauer's (1989a) study found that the estimated elasticity for core 

infrastructure was positive and statistically significant with a coefficient of 0.24. 

           Further, Aschauer (1989a) found that a ten percent rise in public capital stock 

would raise multifactor productivity by almost four percent. Munnell (1990a) built upon 

Aschauer's (1989a) insight and explored whether changes in public capital variable can 

explain the decline in productivity growth.  Munnell (1990a) used the production 

function assuming a generalized Cobb-Douglas form of technology. Munnell's regression 

results confirm Aschauer's findings that public capital contributes to productivity growth. 

Munnell (1990a) showed that "both total nonmilitary public capital and core 

infrastructure enter with coefficients similar to those found by Aschauer and are generally 

statistically significant. The coefficients of 0.31 to 0.39 imply that a 1 percent increase in 

public capital would raise labor productivity anywhere between 0.31 and 0.39 

percent"(p.18).   

            Ford and Poret (1991) applied a methodology similar to that used by Aschauer 

(1989a) to a broader range of data with two definitions of infrastructure for eleven OECD 

countries. The new data provided only mixed support for Aschauer's hypothesis: while 

total factor productivity growth slowed in the 1970s in almost all the countries that were 

examined, this was accompanied by a slowdown in infrastructure in only about half of 
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them, which questions the results obtained by previous studies on this relationship. Ford 

and Perot (1991) noted that with series that go as far back as the 1960s for many of the 

countries, the regression results only "confirmed a statistically significant effect of 

infrastructure on private sector output in about half the countries" (p.5). 

        A number of economists questioned the results from the Aschauer study on grounds 

that they were unreasonably high (Aaron, 1990; Gramlich, 1994). In addition, the first 

studies were characterized by methodological and econometric difficulties. Some of the 

problems included reverse causation from productivity to public capital and spurious 

estimates that arose out of using non-stationary data (Romp & de Haan, 2007; Tatom 

1991).  The critics of the Aschauer (1989a) and Munnell (1990a) results charge that the 

data are not stationary but tend to drift over time. They argue that the non-stationarity in 

the data should be corrected first before determining the true relationship between the 

two variables (Aaron, 1990; Hulten & Scwarb, 1991; Jorgensen, 1991; Tatom, 1991). 

Tatom (1991) addressed the non-stationarity problem and his results indicate that the 

effect of public capital stock on private sector output is not statistically different from 

zero.  Madrick (1996) addressed the spurious correlation and simultaneity problems 

among the variables and found that infrastructure investment had significantly smaller 

impact on output than that initially revealed in the Aschauer study. 

              However, Fernald (1999) found that highways made a substantial contribution to 

productivity growth. The study revealed that the construction of interstate highway in the 

1950s and 1960s significantly promoted productivity, and demonstrated that public 

investment may account for a significant share of the slowdown in productivity growth 

after 1973.  
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  Nadiri and Mamuneas (1996) using industry data that cover the entire U.S 

economy estimated "the effects of highway capital on the movements of aggregate 

productivity growth at the national level" (p.3). The study showed that highway capital 

influenced the materials used in the private sector production. The contribution of 

highway capital to TFP was positive in the manufacturing sector. Total highway capital 

made a significant contribution to GDP and output at the country level. 

            It should be observed that investment in infrastructure increases total productivity 

by lowering production costs. Additionally, infrastructure networks expand markets, thus 

further lowering production costs through economies of scale (Duggal, Saltzman, & 

Klein, 1999). Duggal et al. (1999) carried out an empirical analysis of the U.S. economy 

using data from the years 1960 through 1989 and employed a structural specification of 

the Solow residual model. The researchers analyzed labor, private capital and 

infrastructure with respect to elasticity of output over a range of values. Dugal et al. 

(1999) found that "elasticities are 0.25, 0.39, and 0.27 respectively for labor, private 

capital and infrastructure... The elasticity of output with respect to infrastructure of 0.27 

is very close to Aschauer's 0.24 when he separated out the core infrastructure"(p.69). 

            The results from Duggal et al.'s (1999) study confirm that infrastructure is 

essential in determining the level of productivity. Infrastructure investment boosts the 

productivity of labor and capital. Therefore, infrastructure investment is a major 

determinant of productivity. Crowder and Himarios (1992) used Johansen's (1988) 

methodology to analyze the 1947 through 1989 annual observations. The results confirm 

the findings of Aschauer (1989a). The results also show that public capital is more 

productive than private capital.                                                                                 
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Pereira and de Frutos (1999) analyzed the effects of public capital using a Vector 

autoregressive (VAR) framework. The study was to address the feedback effects that are 

essential to an understanding of the relationship between public capital and private sector 

performance. Public capital ceteris paribus should result in increased private production. 

This is because public capital affects most of the inputs used in private production. 

Pereira and de Frutos' s (1999) analysis revealed that public capital affects private output 

in the long term. The study showed that public capital is productive although the results 

revealed that the effects of public capital were substantially smaller than those given in 

Aschauer's study.     

 Holtz-Eakin and Schwartz (1995) using a panel of state data studied the 

contribution of infrastructure to productivity growth. The results show that infrastructure 

did not play an essential quantitative role in explaining the growth patterns in states. 

Shirley and Winston (2004) estimated the returns from highway infrastructure based on 

the cost savings by the US industry. The findings showed that, in the 1970s, highway 

infrastructure contributed rates of returns that were above 15%. These rates of returns fell 

below 5% in the 1980s and 1990s. The highways are contributors to productivity through 

cost savings, fast deliveries and reliability of highway transportation, which reduces 

inventories and storage costs.  

Shatz, Kitchens, Rosenbloom, and Wachs (2011) focused on changes in 

productivity, changes in economic output, and changes in employment. They explored 

the extent to which highway investments contribute to improvement in economic 

outcomes. They contended that transportation investments make their contribution to the 

economic well-being by increasing connectivity and reducing travel time. Further, the 
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transportation investments increase productivity by generating more output from each 

unit of labor, capital, and material inputs. These researchers also argued that productivity 

increases generate higher employee earnings, higher profits, and an improved standard of 

living.  These in turn stimulate private capital investments in structures, equipment, and 

technologies and, as a consequence, create jobs.      

Cohen and Morrison (2004) found that intrastate public infrastructure investment 

made tremendous contributions to manufacturing production. This substantial 

contribution is further enhanced by the presence of cross-state spillovers. It was 

discovered that "the benefits of public capital investment are further enhanced by scale 

economies, in the form of implied output growth, but the effect of short-run private 

capital fixities is negligible" (Cohen & Morrison, 2004, p.552).  

Highways and Economic Growth/Output 

 

 There are many ways in which highway infrastructure affects the economy. 

Highways facilitate producers to reach markets fast and cheaply. They help producers 

have a wider choice of goods and services. They also help them to widen their markets 

and carry out their production just-in-time. The employees are offered an opportunity to 

choose from a large pool of employment opportunities (Shatz et al., 2011).                      

           Many researchers have stressed the importance of public capital as it contributed 

to private capital and economic growth. Some of these researchers have looked at the role 

of public capital investments and economic growth. Keynes (1936) observed that the 

employment of a given number of people in public works during severe unemployment 

will have a much larger impact on employment and subsequently on economic growth. 
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Aschauer (1989a) argued that, when studying economic growth, public investment 

needed to be taken into account and his study found that fully 57 percent of the post-1970 

US productivity slowdown could be attributed to the decline in infrastructure investment 

in the same period.     

             Munnell (1990b) explored the relationship between public capital investment and 

private economic activity. The results show that public capital contributes to productivity 

with a substantial contribution to output. Highways, water and sewer systems made the 

biggest contribution to output. Munnell (1990b) found that public capital has a coefficient 

of 0.15 which is significantly smaller than the 0.35 estimated previously by Aschauer 

(1989a) and Munnell (1990a).                                                

             Kim and Swanson's (1995) study revealed a coefficient of public capital of 0.11 

which was much smaller than the coefficient of 0.15 reported by Munnell (1990b). Kim 

and Swanson examined the direct effect that public capital may have on state output. 

They utilized state data for labor usage, private and public capital usage, and state output 

for each of the 48 contiguous states from 1970 through 1986 to estimate an aggregate 

production function. The results showed a positive and significant coefficient on public 

capital which provided credence for the argument that public capital has a positive, direct 

impact on output. Using the translog function, Kim and Swanson found that public 

capital contributes to gross state product and thus productivity. The results affirm public 

capital and labor as substitutes, and public capital and private capital to be gross 

complements. Kim and Swanson reveal that the estimates of aggregate production 

functions have generally found that public capital contributes positively to aggregate 

output and productivity.     
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            It must be noted that interstate highways had large positive effects on U.S. 

productivity but these effects diminished after the roadways' completion in the 1970s 

(Fernald, 1999). It was also observed that highway infrastructure has caused positive 

outcomes for those industries that use it more intensely (Keeler & Ying, 1988). Research 

has shown that public sector investments in transportation infrastructure generate long-

term economic benefits such as increased output, productivity, and income (Bhatta & 

Drennan, 2003).                                                                                               

           Although not all studies found a growth-enhancing impact of public capital, there 

was more agreement that public capital promotes and enhances economic growth (Romp 

& de Haan, 2007). However, the impact is less than that found in the earlier studies by 

Aschauer (Everaert, 2003; IMF, 2005; Romp & de Haan, 2005).                                                 

            Miller and Tsoukis (2001) carried out a study examining the role of public 

investment in promoting growth especially in the post-war era across a large number of 

countries with different experiences. The results show that government investment is "an 

important factor in growth, with significant estimated coefficient in most specifications" 

(Miller & Tsoukis, 2001, p. 1125).      

          Shioji (2001) used panel data for the U.S. states and Japanese prefectures to 

investigate the role of public capital in economic growth. The sample period was 1960-

1988 for the United States and 1955-1993 for Japan. The results from the study show 

"that infrastructure makes a modest contribution to economic growth" (Shioji, 2001, 

p.222). The results for the United States indicate that the contribution for the entire period 

is 4 percent of total growth while that for Japan is 19 percent. 
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 Milbourne, Otto, and Voss (2003) investigated the role of public investment in 

relation to economic growth. They made a distinction between public and private capital 

in production technology, arguing that much of public investment such as transportation 

and communication networks which provide service to private production can be 

categorized as infrastructure investment. The results indicate that aggregate public 

investment has a distinct effect on economic growth.  The estimated elasticity ranged 

from 0.19 to 0.24.The results further reveal that education, transport and communication 

are correlated with economic growth (Milbourne et al., 2003).  

            Canning and Fay (1993), using panel data, investigated the contribution of 

transportation networks to economic growth. The results showed that transportation 

infrastructure contributes to output, with elasticity of about 0.10. Easterly and Rebelo 

(1993) investigated the contribution of public investment to economic growth. They 

found a strong relationship between public capital and economic growth.  

            Aschauer (1990) opined that transportation infrastructure plays an important role 

in the process of regional economic growth. He observed that public investment in 

infrastructure capital such as streets and highways, mass transit, airports, water and sewer 

systems is often not considered in the growth discussion especially at the national 

aggregate level. Aschauer (1990) tried to establish whether there is "a connection 

between the level of highway capacity and the growth rate of per capita output"(p.15). 

His analysis centers on the linkages among highway capacity and the production of 

transportation services, private sector investment, and economic growth. The empirical 

results from the study confirm his proposition that economies with superior surface 

transportation infrastructure will benefit through higher productivity and per capita 
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income growth. Highway capacity had a coefficient estimate of 0.22 which translates into 

a .13 of a percentage point increase in the growth rate of per capita income. These results 

show that the stock of highways is an important contributor to economic growth.   

            Sanchez-Robles (1998), using a cross-country approach, contended that a greater 

stock of public capital enhances the rate of growth output. The empirical analysis of his 

study included an indicator of expenditure in infrastructure as percentage of GDP - that 

is, expenditure on road transport, on other transport and communications, and on fuel and 

energy. The results returned a positive significant coefficient for the infrastructure 

expenditure variable especially for the Latin American countries. When private 

investment was controlled, the coefficient for public infrastructure was no longer 

significant, meaning that its impact on growth depends on private accumulation of 

capital.                                                      

           Fraumeni (2009) investigated the contribution of highways to economic growth. 

Fraumeni (2009) studied the contribution of highway investment (capital outlays) to 

growth in GDP and discovered that the contribution was rather small.    

           Kamps (2005) investigated the effects of public capital for 22 OECD countries 

during the years 1960 through 2001. The results showed that public capital made a 

positive significant contribution to output. The findings for most countries in the sample 

showed that public capital is productive. Public capital and private capital were found to 

be complements.  
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Impact of Public Infrastructure on Private Investment and Employment 

 

 Public infrastructure affects both directly and indirectly the private production 

process especially through the services it provides and hence affects the productivity of 

the private economy. The stock of infrastructure capital allows direct public services to 

the private production processes as intermediate services. Indirect services of public 

capital come about because private and public capital are considered complementary, that 

is public capital is expected to raise the productivity of private capital. Conrad and Seitz 

(1994) further noted that some infrastructures are most important for the private 

economy. Airports and highways are more important for the private economy than are 

prisons and city halls.     

             Conrad and Seitz (1994) analyzed the annual data for the years 1961-1988 of the 

three sectors of the West Germany economy: manufacturing, construction, and trade and 

transport. They found that public infrastructure significantly enters the cost function in 

the manufacturing, trade and transport and construction industries. The results show that 

public infrastructure contributes to total factor productivity and is a complement to 

private investment.   

Erenburg (1993) investigated the effects of public sector investment on private 

sector investment, using a rational expectations model to test empirically whether 

government capital spending has a statistical effect on capital spending. He also 

examined the effects of government deficits on private sector investment. Empirical 

results show a statistically significant correlation between increases in public sector 

investment spending and private sector investment spending, indicating that government 
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capital spending has positive impacts on output. Erenburg (1993) found a statistically 

significant relationship between public investment spending and private investment. "The 

coefficient on lagged public sector investment spending is 0.12, indicating that private 

sector investment spending is enhanced by expected increases in government spending 

infrastructure. The statistical estimate of the coefficient on the deficit spending variable is 

not statistically significant”(Erenburg, 1993, p.834). 

Ghura and Goodwin (2000) investigated the determinant of private investment 

separately in Asia, Sub-Saharan Africa (SSA) and Latin America with data for the period 

1975-1992. The results from the study indicate that "private investment in developing 

countries is stimulated by real GDP growth, increases in government investment, 

improvements in financial intermediation, reductions in credit to the government, and 

declines in world interest rates" (Ghura & Goodwin, 2000, p.1820). The results were not 

uniform across the three regions in the study. The study found that GDP growth crowds 

in private investment in Asia and Latin America while it does not have a significant 

impact on private investment in Sub-Saharan Africa. The findings indicated that 

government investment crowds in private investment in Sub-Sahara Africa, yet it crowds 

out private investment in Asia and Latin America. Increases in government investment 

crowd out private investment if the additional government borrowing requirements raise 

domestic interest rates and a future tax burden (Ghura & Goodwin, 2000).                          

           Reinikka and Svensson (2002) used data from a survey on 243 Ugandan firms 

covering the period between 1995 and 1997. The survey collected information on 

infrastructure services and private investment. The study found that poor complementary 
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public capital, which was essentially provided by the government, significantly reduced 

private investment.  

            Ramirez (2000) investigated the impact of public investment spending and other 

relevant variables on the rate of private capital formation. The results from the study 

"indicate that the lagged ratio of public investment to real GDP has a positive and 

economically significant effect on private capital formation"(p.218). The findings reveal 

that public investment spending has a positive (lagged) effect on private capital formation 

while changes in the real exchange rate have a negative impact. Private investment in 

these Latin American countries is stimulated by increases in public investment.                                                     

           Kemmerling and Stephan (2002) used a panel data set consisting of 87 German 

cities for the years 1980, 1986, and 1988 to estimate the relationship between 

infrastructure investments, investment grants, local manufacturing output, policy and 

lobbying variables. The main finding of the study was that the contribution of local 

public capital to private production in cities is positive and significant.  

 Pereira (2001) studied the effects of public investment on private output using 

annual data for the period 1956 to 1997 and utilizing the VAR approach. Pereira 

addressed the nonmilitary investment which included the core infrastructure consisting of 

(i) highways and streets, (ii) electric and gas facilities, transit systems, airfields, (iii) 

sewage and water supplies. Pereira (2001) indicated that core infrastructure investment in 

electric and gas facilities and public investment in conservation and development 

structures display the highest elasticities, 0.09455 and 0.06874 respectively. Highways 

and streets were found to have an elasticity of 0.01154 (Pereira, 2001). These results 

show that public investment crowds in private investment.  
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           Aschauer (1989b) investigated whether public capital accumulation crowds out 

private investment. Because higher public investment raises the national rate of capital 

accumulation, it may crowd out private expenditures on capital goods. On the other hand, 

Aschauer noted that public capital may complement private capital. Public investment 

aids the productivity of private investment. Therefore, public investment crowds in 

private investment. 

 Voss (2002) found that public investment crowds out private investment. He 

examined the relationship between public and private investment in Canada and the 

United States using a VAR model based upon Jorgensen's neo-classical model of 

investment. For both the US and Canada, there is no evidence of crowding in due to 

complementarities between public and private investment.  

           Ahmed and Miller (2000) contended that there are two views of the effects of 

increased government spending on investment. These views are the traditional view and 

the nontraditional view. The traditional view holds that an increase in government 

spending leads to a decrease in private investment. The nontraditional view holds that an 

increase in government spending leads to an increase in private investment. The results of 

the study support both the traditional crowd-out and the nontraditional crowd-in view. 

The findings of this study show that transport and communication expenditure crowd in 

investment in developing countries.       

             Some development economics literature looks at public investment as a driving 

force for private investment, which in turn drives economic growth (Narayan, 2004).  

Narayan (2004) studied government investment in Fiji for the 1950 to 2001 period. His 

main preoccupation was whether government investment crowds out or crowds in private 
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investment. He found that for the period 1950 to 1975, government and private 

investments were cointegrated and government investment had a "crowding in" effect on 

private investment. During the peaceful years of 1950 through 1975, government 

investment served as a complement to private investment. The years 1976 through 2001 

were unstable, with 17 changes in government. During those unstable years, the study 

found no cointegration relationship between government investment and private 

investment. Government investment focused on unproductive or consumption investment 

rather than capital investment.    

            Laopodis (2001) investigated the effects of military and non-military public 

expenditures on gross private investment for Greece, Ireland, Portugal, and Spain over 

the 1960-1997 period. The results showed that, for all the four countries past changes in 

economic activity were found to stimulate private investment substantially. It was found 

that public infrastructure coefficient and the coefficient of "other expenditures" were 

significant and positive except for the case of Spain. Therefore, in certain instances 

capital spending crowds in investment, while in other cases such spending crowds out 

investment.  

             Demetriades and Mamuneas (2000) investigated the impact of public capital on 

output, employment and private capital for 12 OECD countries. The results from the 

study showed that public capital has a positive impact on the demand for private inputs, 

employment and private capital. The impact on employment was much smaller in the 

long-run than in the short-run, while the impact on private capital was larger in the long-

run than in the short-run. 
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            Belloc and Vertova (2006) investigated the relationship between public 

investment and output by using the vector error correction model to study seven highly 

indebted poor countries. The results showed that there is a significant positive 

relationship between public investment and output, supporting the hypothesis that public 

investment has a crowding-in effect. The results showed that public investment 

complements private investment.   

             Erenburg and Wohar (1995) studied the US annual data of the years 1954 to1989 

to investigate whether there is a link between public capital and government spending, 

and private investment. There were no causal links between public and private 

investment. Government spending provided only feedback effects between public and 

private investment.  

 Pereira and Roca-Sagalés (2003) used annual data to investigate the presence of 

regional spillover effects in Spain. The authors focused on private output, employment, 

and public capital both at the national and regional levels. They found that spillover 

effects account for more than half of the aggregate effects of public capital formation. 

   Pereira and Roca-Sagales (2001) investigated the relationship between public and 

private sector variables of output, employment, and investment, using national and 

sectoral data for Spain. The findings show that an increase in public capital crowds in 

private sector inputs and has a significant positive effect on private output. The evidence 

shows that public capital may be a powerful instrument to promote both long-term 

growth and employment in Spain. 

            Pereira and Roca-Sagales (1999) empirically evaluated the aggregate and regional 

effects of public capital formation on private sector performance - output, employment, 
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and capital. They used annual data on output, employment, and private capital both at the 

aggregate and disaggregated regional levels. In addition, they used aggregate public 

capital. The results for private employment are significant and positive with a long-term 

elasticity of 0.41. The evidence from the study shows that public capital formation and 

private inputs are complementary.    

            On the regional level, the influence of public capital on private capital is positive 

for all regions. Public capital and private capital are complements. An increase in public 

capital crowds in private sector inputs and affects positively private output. The findings 

show that an increase in public investment has a positive effect on private investment, 

employment, and output (Pereira & Roca-Sagales, 1999).  

            Pereira and Andraz (2005) estimated the impact of infrastructure investment in 

the area of transportation on aggregate economic performance in Portugal, using a vector 

autoregressive approach. They focused on aggregate public investment, as well as on 

different types of transportation infrastructure - roads and highways, ports, airports, 

railways - and estimated their effects on private investment, employment and output. 

They considered output, employment, private investment, in addition to public 

investment in transportation infrastructures. The results indicate that public investment 

crowds in private investment, as well as employment. Pereira and Andraz (2005) show 

that public investment has positive effects on output. Public investment in ports, 

municipal roads, and national roads created more jobs. Pereira and Andraz contended that 

"in terms of the effects on output, the largest effects come from investment in ports 

closely followed by national roads, municipal roads, airports, and railroads" (p.194). 
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 Erden and Holcombe (2005) investigated the impact of public investment on 

private investment using data of developing economies from 1980 through 1997. The 

findings indicate that a 10 percent increase in public investment increases private 

investment by 2 percent. When the same empirical models are used with a panel of 

developed economies, the results show that public investment crowds out private 

investment. These results show that private investment in developed economies is 

influenced by different factors from those that influence private investment in developing 

economies.  

           Pereira and Andraz (2001) analyzed the impact of capital formation on private 

sector performance - output, employment, and private investment - at the industry level. 

The empirical results indicate that public investment has a positive effect on employment, 

private investment and private output. The results show that public investment affects 

private investment positively in 5 industries and affects employment in 6 of the 12 

industries. Public investment creates employment in the construction and transportation 

sectors, while it increases private investment in the manufacturing sectors, public utilities, 

and communications.                                                                                

          Seung and Kraybill (2001) investigated the effects of change in infrastructure 

investment on private investment, employment, regional output, and household welfare, 

using the general equilibrium model. The results indicate that the effects of increased 

public investment in Ohio are significant and depend to a high degree on public capital 

elasticity. Their work further shows that congestion can diminish slightly the positive 

effects of increased public investment but does not change the model results significantly.  
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           Stephan (2003) examined the significance of the "public capital hypothesis" for 

Germany using data from the manufacturing sector of the 11 West German Bundesländer 

from 1970 to 1996. His major finding was that public capital appears to be a significant 

determinant for private production in the manufacturing sector.  He found the estimates 

of private capital, labor input, public capital and capacity utilization to be significant on 

all specifications. He contends that labor input values of between 0.248 and 0.498 may be 

too low when viewed in a perspective of the average share of labor in output in the 

sample which was about 0.55.  The parameter of public capital was significant with 

values between 0.38 and 0.65.                

         Everaert and Heylen (2004) studied the effects of public capital formation on the 

labor market in Belgium. They investigated whether or not public capital formation 

improves labor market performance in general and employment in particular. The results 

show that public capital investment saves costs for the private sector. Everaert and 

Heylen (2004) note that "our estimates imply that an increase in the public capital stock 

by 1 euro reduces long-run private sector cost by 0.24 euro. This positive shadow price is 

an important element underlying the negative impact of public capital on private 

employment"(p.103). In net terms, public capital and private capital are found to be 

complements. The results also reveal that public capital contributes to productivity 

growth and higher output.     

           Vijverberg, Vijverberg, and Gamble (1997) examined the impact of public capital 

on private productivity using the production function model, the cost function model, and 

the profit function model. They employed the annual time series data for the nonfinancial 

corporate sector in the United States. The results for the cost function indicate that for the 
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years 1958 to1985, private capital on one hand, and labor, imported materials, and state 

public capital on the other, are substitutes, whereas private capital and federal public 

capital are complements (Vijverberg et al., 1997).                                                                                                          

             Batina (1998) examined the cointegration properties of aggregate data on output, 

labor, private capital, and public capital using annual data for the United States during the 

period 1948 to 1993. The study estimated both VAR and error correction systems. The 

results indicate that public capital tends to have a strong effect on the private sector series 

that is long lasting, and vice versa. When public capital was disaggregated into its 

individual components such as highways and streets, water and sewer systems, the effect 

was much smaller than when it was in its aggregate form. Batina (1998) found that public 

capital is positively related to output, labor, and private capital. Kamps (2005) found that 

the elasticity of employment in relation to public capital was statistically significant in 

only four countries, and it was either positive or negative. The results seem to suggest 

that public capital and employment are unrelated. 

 Contracting Out 

 

          Stimulus spending aims at quick economic recovery, but policies which use 

contracting out as an implementation tool face problems of delays. Leeper, Walker, and 

Yang (2010) had the following to say about implementation delays for government 

investment:  

 Implementation delays determine the rate of spending outlays for government 

 investment, and the speed at which spending occurs is crucial for short-run 

 stimulative effects. Many projects, especially infrastructure, require coordination 
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 among federal, state, and local governments and have to go through a long 

 process of planning, bidding, contracting, construction and evaluation. (p.1001)  

 

          The weakness in employment growth which failed to meet government's 

predictions of the effects of ARRA may be due to implementation delays in government 

investment (Leeper et al., 2010). Alesina and Ardagna 's (2010) study questioned the 

benefits of infrastructure projects with long implementation lags. Leduc and Wilson 

(2012) indicated that there are long implementation lags from the time highway funds are 

authorized to when final outlays occur. Grabell (2012) analyzed the American Recovery 

and Reinvestment Act of 2009 and found that money was spread far and wide instead of 

having it into the economy faster. The "shovel-ready" projects did not break ground 

immediately. This is one of the weaknesses of contracts as policy implementation tools. 

Contracting out does not roll money fast enough to stimulate the economy. It takes 

several months before money is spent. 

            However, once implemented, contracting out has the advantage of saving money, 

and improving efficiency and effectiveness. Governments around the world have used 

contracting out as a mode of service delivery (Brudney, Fernandez, Ryu, & Wright, 2005; 

Hodge, 2000; Savas, 2000). Brudney et al. (2005) observed that "more than 70 percent of 

the agencies responding to the 1998 American State Administrators Projects survey 

indicated that they contracted out for the delivery of services, thus suggesting a decided 

trend across the states"(p.414). The Congressional Budget Office (1987) indicates that 

contracting out as a way of reducing costs is a common practice at all levels of 

government. The report shows that the private sector offers services at lower costs 
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because competition from other firms encourages efficient operations. Besides, the 

private sector firms are free of bureaucratic procedures and are therefore flexible in 

controlling their compensation costs and employment trends. 

           Chalmers and Davis (2001) observed that ideological factors and financial benefits 

have contributed to the increased use of contracts as implementation instruments. The 

proponents of contracting out have argued that contracts save money, increase efficiency, 

improve effectiveness, improve quality, enhance responsiveness, and lead to higher levels 

of customer satisfaction and citizen trust (Boyne, 1998; Ferris & Grady, 1991; Nicholson-

Crotty, 2004;  Ostrom & Ostrom, 1977; Savas, 2000; Sclar, 2000;  Stein, 1990). Ferris 

and Graddy (1991) contended that contracting out saves money by utilizing economies of 

scale and making use of managerial and competition induced savings. Contracting out 

brings about economic benefits in terms of cost savings (Boston, 1996) and better service 

quality (Boston, 1993; Walsh & Davis, 1993). Monitoring and competition are the 

channels through which cost savings can be achieved (Hefetz & Warner, 2004). 

          Hodge (1998) suspected that the cost of production is lower when the service is 

contracted out than when it is not. The overall results in his study show that contracting 

out resulted in an average cost reduction. These cost savings occurred both for contracts 

that were carried out by private contractors and those that were carried in-house. These 

were especially in areas of maintenance, cleaning, and refuse collection. Rho (2013) 

found that contracting out resulted in improved performance.  

          Domberger, Meadowcroft, and Thompson (1986) investigated whether private 

contracting and tendering processes brought cost savings. The coefficient for private 

contracting was significant, which indicated that it brought lower costs. Therefore, the 



 

46 
 

results showed that the use of contracting and tendering resulted in cost savings. The 

study found that competition was critical in achieving lower costs.  

           Several studies have shown that more competition in the tendering process leads to 

increased efficiency (Boyne, 1998; Brown, 2001; Hirch, 1995; Lavery, 1999). Boyne 

(1998) reviewed the theoretical rationale for competitive tendering and evaluated the 

empirical evidence of its effects on local authority spending and efficiency.  He found 

that competition is associated with a reduction in expenditure. The findings show that 

competition leads to higher efficiency in service production.   

            Ryan (1995) focused on competitive tendering and contracting as a means of 

delivering or implementing social policy. These practices allow government or agencies 

to determine whether it is more efficient to provide a public service "in-house", or buy it 

from other suppliers. The primary attraction of competitive strategies is that they are 

believed to achieve large reductions in the cost of service delivery. Ryan (1995) indicated 

that competition is likely to have the effect of fragmenting and dividing the community 

service sector as agencies vie for government contracts. The strongest argument 

supporting a competitive approach to the delivery of government programs is that it 

provides a cost-effective means of promoting public services.  Murray's (2009) work 

favored a two-stage tendering process. He noted, however, that "the fundamental problem 

with two-stage tendering during recession is that it further delays the time it takes in 

bringing forward new procurements until the cash is placed in the successful supplier's 

bank accounts"  (p.433). Murray (2009) further argued that the two-stage tendering is 

considered inappropriate and possibly delays economic recovery.    
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          The Industry Commission (1996) report indicated that competitive tendering and 

contracting has often resulted in savings. This suggests that competitive tendering and 

contracting has the potential to generate savings, but its effectiveness varies with the 

ability of each council to manage its implementation, and the circumstances of each case. 

These savings come about because of competition in the tendering and contracting 

process. Savings can be achieved whether the contract is won by in-house or by external 

teams. The savings are driven by improvements in efficiency, including workplace 

reform. 

         Rimmer (1991) noted that the use of competitive tendering results in reduction of 

program costs, usually of 20 percent. Most of these savings are a result of increases in 

efficiency. The pertinent factors for increasing efficiency are "the presence of genuine 

and sustained competition, the degree of inefficiency evident prior to competitive 

tendering and the ability of management to innovate and change services. The flexibility 

and effectiveness of contract control and evaluation also plays a crucial role in enhancing 

productivity and efficiency”(Rimmer, 1991, p.296).                                                                                                                                                      

         Domberger, Meadowcroft, and Thompson (1987) compared the costs of domestic 

services for hospitals that had been subjected to the tendering process with those that had 

not. They also examined whether cost reductions achieved by the use of private 

contractors are greater than those achieved where the contract was awarded in-house, and 

considered whether the tendering process had worked effectively. The results indicate 

that the introduction of competition, through the tendering process, has resulted in 

substantial savings. The estimates suggest that the achievable cost reductions are likely to 

be about 20 percent. 
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          Some critics of the contracting out process have argued that it does not improve 

organizational performance (O'Toole & Meier, 2004), and that it does not lead to better 

service quality and democratic values (deLeon & Denhardt, 2000; Milward 1996; 

Milward, Provan, & Else 1993; Wise 1990). Some critics argued that lower costs lead to 

lower quality of service and a drop in performance standards (Lee, 1991).  However, Hall 

and Rimmer (1994) indicated that there is no clear agreement on the impact of 

contracting out on service quality.  

          Contracts may have administrative efficiency, but they are sometimes used to serve 

political functions. Political factors seem to influence some contract decisions 

(Nicholson-Crotty, 2004; Ya Ni & Bretschneider, 2007). Nicholson-Crotty (2004) 

particularly observed that "specifically, in the area of corrections management, they 

suggest that instrumental motivations play a larger role in the stage of the process where 

administrators predominate. Political factors such as ideology, however, seem to hold 

sway throughout”(p.54).  

             Terman and Yang (2010) found that contract and procurement had a significant 

positive relationship with performance assessment rating tool (PART) scores used during 

the Bush Administration. The results for the absence of competition led to lower PART 

scores.  Mulgan (1997) observed that the private sector does not follow the rigorous 

accountability requirements demanded of public officials. This makes the private sector 

more efficient in providing contract services. 
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 Impact of the American Recovery and Reinvestment Act of 2009 

 

           Several studies have found that the stimulus had a positive impact on real GDP, 

reduced the rate of unemployment, and created more jobs (Baker, 2011; Blinder & Zandi, 

2010; Congressional Budget Office, 2009; Feyrer & Sacerdote, 2011; Wilson, 2012). 

Baker (2011) argued that the stimulus boosted the economy, increased growth and 

created jobs. Blinder and Zandi (2010), using Moody's Analytics model of the U.S 

economy, found substantial positive effects of the stimulus. They found that the stimulus 

package had an impact on real GDP, reduced the unemployment rate and created millions 

of jobs in 2010. Wilson (2012) found that the impact of the Recovery Act spending on 

employment was positive and statistically significant. 

           Wilson (2012) noted that: 

 Extrapolating from that marginal local effect to the national level, the 

 estimates imply ARRA spending created or saved about 2.1 million jobs, or 

 1.6 percent of pre-ARRA total nonfarm employment, in that first year. The 

 estimated employment effect is estimated to have grown further over time, 

 reaching 3.4 million (based on announced funds) by March 2011. The 

 estimates are moderately larger if one measures ARRA spending by obligated 

 funds or actual outlays. (p.281) 

            Feyrer and Sacerdote (2011) evaluated the impact of Recovery Act spending on 

employment. The results showed that the Recovery Act had a positive correlation to 

employment. The effect on employment was statistically significant. Infrastructure 
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spending had a multiplier of 1.85, while the overall stimulus had a multiplier of 1.06. 

Baker (2011) faulted the Feyrer and Sacerdote (2011) study for overlooking the spillover 

effects.  

            Chodorow-Reich, Feiveson, Liscow, and Woolston (2012) contended that a state 

fiscal aid portion of the stimulus had significant positive effects on employment. The 

"estimates suggest that $100,000 of marginal state fiscal relief increases state 

employment by 3.8 job years, 3.2 of which are outside the government, health, and 

education sectors" (p.137). The study found that the multiplier for these funds was at 2.                                                                                                    

              Grunwald (2012) observed that the leading independent economic forecasters 

agreed that the stimulus saved the economy from another depression. Stimulus spending 

changed the job loss trend.  According to Grunwald (2012), the "independent analysts 

believe that the Recovery Act came close to achieving its goal of saving or creating at 

least 3 million jobs in the short term" (p.13). The Congressional Budget Office (CBO) 

and private forecasters concluded that at its height, the Recovery Act increased output 

over 2 percent.              

          For the years 2009 through 2012, the Congressional Budget Office reports show 

that the jobs created through the stimulus spending ranged from 600, 000 to 4.6 million, 

and the increase in real GDP ranged between 1.2 percent  and 4.5 percent. The stimulus 

lowered the unemployment rate between 0.7 percentage points and 2.0 percentage points 

(Congressional Budget Office, 2009; 2010a; 2010b; 2010c; 2010d; 2011a; 2011b; 2011c; 

2012).  The Congressional Budget Office reports found that transfer payments to state 
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and local governments for infrastructure were estimated to have a multiplier of between 1 

and 2.5 (Congressional Budget Office, 2010c; 2010d; 2011a; 2011b; 2012). 

          The Council of Economic Advisers report (2010a) shows that the economy started 

to positively improve after the passage of the Recovery Act. The report notes that in 

2009, GDP fell in the second quarter at a rate of 0.7 percent, rose at a rate of 1.6 in the 

third quarter and 5.0 percent in the fourth quarter. The report further notes that the 

Recovery Act had a significant impact on production and employment. The results show 

that the Recovery Act raised the level of real GDP in the third quarter of 2010 by 2.7 

percent, and increased employment by 2.7 million. 

          On the impact of the programs in the Department of Transportation under the 

Recovery Act, the studies reveal that these programs significantly affected employment 

and GDP. Leduc and Wilson (2012) found that highway funding in the ARRA had 

unusually large short-run impacts on GDP. The impact multiplier was as high as 2.7.  

Summary 

 

 The Keynesian theory asserts that government plays a special role in determining 

national income and employment by stimulating private consumption. The Keynesian 

theory contends that during recessions, the government can increase spending and cut 

taxes to spur the country to economic recovery. Increasing government spending and 

reducing taxes will increase aggregate demand in the economy. 

          Literature using the VAR model to study the impact of increased government 

spending on the economy has shown that government spending leads to increased private 



 

52 
 

consumption. An increase in government spending also positively affects GDP, wages, 

manufacturing hours, interest rates, and employment.  The studies show that government 

spending has a multiplier larger than one. However, some studies have found that the 

impact of increased government spending on private consumption is small and short 

lived. Some studies found that increased government spending has a strong negative 

effect on private investment (Blanchard & Perotti, 2002; Mountford & Uhlig, 2009). 

           Literature using the Ramey and Shapiro (1998) approach showed that increased 

government spending raises GDP and hours and it lowers consumption and the real wage 

(Burnside et al., 2004; Cavallo, 2005; Edelberg et al., 1999; Ramey, 2011; Ramey & 

Shapiro, 1998). It also raises output and interest rates (Edelberg et al., 1999) and 

investment (Burnside et al., 2004). The VAR approach and the Ramey-Shapiro approach 

came to similar conclusions: an increase in government spending leads to increased GDP 

and hours.  However, the two approaches came to different conclusions with regard to the 

impact of government spending on consumption and private investment. The VAR 

approach shows that consumption increases while private investment decreases. The 

Ramey-Shapiro approach also shows that government spending lowers consumption and 

raises investment.                                                                                                                        

           With regard to tax cuts, previous studies have shown that deficit-financed tax cuts 

stimulate consumption and taxes (Mountford & Uhlig, 2009), investment and output 

(Ferede  & Dahlby, 2012; Ludvigson, 1996; Mountford & Uhlig, 2009; Romer & Romer, 

2010). Auerbach (2002) showed that the Bush tax cuts may increase saving and output in 

the short run, although these are likely to fall in the long run. 
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           According to the literature, total highway capital contributes significantly to 

economic growth and productivity at the industry and national economy levels (Nadiri & 

Mamuneas, 1996). Public infrastructure investment plays an important role in 

determining the level of productivity (Duggal et al., 1999). Some studies (Ford and Poret, 

1991; Madrick, 1996) have found public capital to be productive, although the effects are 

substantially less than those suggested by Aschauer (1989a).                                                                                                                         

           Highway spending raises productivity by reducing the cost of production, 

improving speed and reliability of highway transportation which reduces inventories 

(Shirley & Winston, 2004). Transportation investments promote economic well-being by 

increasing connectivity and reducing travel time (Shatz et al., 2011).                                                

            Public capital contributes to production and has a significant impact on the level 

of output. The major impact of public capital on output comes from highways, and water 

and sewer systems (Munnell, 1990b). Highway infrastructure affects positively those 

industries that use it more intensely (Keeler & Ying, 1988). Although not all studies 

found a growth enhancing effect of public investment, there was a general consensus that 

public capital promotes economic growth (Fraumeni, 2009; IMF, 2005; Romp & de 

Haan, 2007; Sanchez-Robles, 1998; Shioji, 2001).   

             Research on the impact of public investment and economic growth has 

determined that government spending promotes economic growth (Erden & Holcombe, 

2005; Milbourne et al., 2003; Shioji, 2001). Government spending on highways 

contributes to economic growth (Aschauer, 1990).       

          Public capital and private capital were found to be complements in the long run 

(Belloc & Vertova, 2006; Conrad & Seitz, 1994; Everaert & Heylen, 2004; Kamps, 2005; 
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Pereira & Roca-Sagales, 1999). Poor complementary public investment provided by the 

government severely reduced private investment in Uganda (Reinikka & Svensson, 

2002). With respect to private sector inputs, public capital and labor are found to be 

substitutes (Everaert & Heylen, 2004). There is a statistically significant relationship 

between public spending and private investment (Erenburg, 1993).      

            Public investment can boost private investment (Blejar & Khan, 1984; Greene & 

Villaneuva, 1991; Laopodis, 2001). Public infrastructure, such as transport and other 

enterprises, facilitates private investment by way of output production and transportation 

(Finn, 1993). Private investment in developing countries is stimulated by real GDP 

growth and increases in government investment (Ghura & Goodwin, 2000).    

          At an aggregate level, public investment crowds in private investment (Belloc & 

Bertova, 2006; Romp & de Haan, 2007; Pereira & Roca Sagales, 1999, 2001). Transport 

and communication crowd in investment in developing countries (Ahmed & Miller, 

2000). Higher public investment may raise productivity of capital and therefore "crowd-

in" private investment. In this way, public capital, especially infrastructure capital such as 

highways, water systems, sewers, and airports, is likely to bear a complementary 

relationship with production technology (Aschauer, 1989b). During stable times, as was 

the case in Fiji from 1950 to 1975, government investment had a crowding in effect on 

private investment. 

             However some studies found that increases in government investment may also 

crowd out private investment if the additional government borrowing requirements raise 

domestic interest rates and the future tax burden (Erden & Holcombe, 2005; Ghura & 

Goodwin, 2000; Voss, 2002).        
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         At the aggregate level, public investment affects both employment and investment 

as well as private output (Pereira & Andraz, 2003).  Public investment creates 

employment in the construction and transportation sectors while it increases private 

investment in the manufacturing sectors, public utilities and communications (Pereira & 

Andraz, 2003; Stephan, 2003). Pereira and Roca Sagales (1999) found that the effects of 

public capital on employment are of a complementarity relationship as well. The impact 

of public capital on employment is much smaller in the long run than in the intermediate 

or short run (Demetriades & Mamuneas, 2000). Therefore, according to the literature, 

public capital stimulates productivity, economic growth and output, labor and 

employment, and private investment.
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CHAPTER III: THEORETICAL FRAMEWORK

Introduction 
 

                This researcher used John Maynard Keynes's economic theory to explain the 

impact of capital investments in the American Recovery and Reinvestment Act of 2009. 

The Keynesian theory contends that output (real national income Y) is a multiple of 

autonomous injections (J) into the income stream (Y=KJ), where K is the multiplier, i.e. 

K=Y/J. For this research, injection is government spending or government investment to 

produce real capital equipment (I) (Smith, 1999). 

Figure 1: The circular flow of income 
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             The circular flow model (Figure 1) shows how dollars flow through the economy 

as a result of government spending that produces additional income for the household 

sector. Walton and Wykoff (1991) indicated that an increase in government expenditures 

during a recession causes new production and an increased level of aggregate spending, 

and this will result in new income flow to households. With regards to the economy, 

increased government spending causes national income to rise.  

Figure 2: Increase in government spending 

Expenditure                                                                Actual Expenditure 

 

                                                      Planned Expenditure (C + I + G + ∆G + X - M) 

                                                B 

                                                       ∆G   Planned Expenditure (C + I + G + X - M)           

 

             A 

                                      

       0                Y1           ∆Y                   Y2                                          Income, output 

 

As shown in Figure 2, an increase in government purchases (∆G) raises planned 

expenditure from point A to point B that corresponds with a change in income from Y1 to 

Y2.            

Government purchases, one component of total expenditure, affect the economy. 

Higher government purchases result in higher planned expenditure for any given level of 

income. This graph shows the change in government expenditure to be less than the 

An increase in government purchases 

shifts planned expenditure upward. 
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change in income. The ratio ∆Y/∆G is called the government-purchases multiplier; it tells 

how much income rises in response to a $1 increase in government purchases. This 

implies that the government-purchases multiplier is larger than 1. Generally, the 

multiplier varies directly with the marginal propensity to consume. Consumption creates 

a direct demand for labor and other resources, and causes both direct and indirect change 

in output. 

Multiplier Effect 

 

 The concept of multiplier effect was first introduced by Kahn (1931). Kahn 

formulated the employment multiplier showing the marginal effect of a change in 

primary employment on total employment. The multiplier effect is closely related to 

marginal propensity to consume. During recessions, if the marginal propensity to 

consume is not far from unity, the right amount of government injection will lead to full 

employment. If the marginal propensity to consume is not much above zero, on the other 

hand, even a large change in government spending will not achieve full employment.       

           According to Keynes (1936), in times when the economy has slowed down, the 

government should run a deficit to keep people working. This is because the private 

sector does not invest when the economy is slow and people are not spending. 

Government intervention may keep people working and spending, and thus stimulate 

renewed investing (Farago, 2002). Increased government spending will promote 

additional spending in the economy which will initiate the multiplier process and increase 

aggregate demand to return the economy to full employment (Knoop, 2009).   
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             The concept of multiplier is critical because it refutes the criticism that public 

works programs will never be large enough to make much of a difference in a developed 

economy. Keynes (1936) showed that employing a given number of men for public 

works will have a much larger effect on aggregate employment especially when there is 

severe unemployment rather than later when full employment is approached. Keynes 

(1936) observed that: 

Thus public works even of doubtful utility may pay for themselves over and over 

again at a time of severe unemployment, if only from diminished cost of relief 

expenditure, provided that we can assume that a smaller proportion of income is 

saved when unemployment is greater; but this may become a more doubtful 

proposition as a state of full employment is approached. (p.127)  

The multiplier effect helps explain the purpose and effectiveness of fiscal policy for 

employment and growth.  

              However, any increase in government spending could raise interest rates that 

would result in less private investment. The changes in government spending and taxes 

have an effect on the changes in borrowing. If government increases its spending but 

does not increase revenue collection through taxes, an increase in borrowing could result. 

When government borrowing increases, interest rates increase as well, leading to higher 

borrowing costs and affecting investment. Investors need to borrow in order to invest. 

However, high interest rates make some projects unprofitable, thus discouraging 

investors from undertaking them, leading to crowding out of private investment (Walton 

& Wykoff, 1991). Barro (1981), using a simple theoretical framework to analyze the 

output and real-rate-of-return effects of government purchases, argued that movements in 
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the real rate of interest arise mainly when government purchases are either temporarily 

high or low. The study results show that private consumer spending was crowded out 

from the rise in interest rates and from the initial negative effect of government spending. 

"Therefore, the positive response of Y to G must be less than one-to-one - that is, the 

model exhibits an output dampener rather than a multiplier" (Barro, 1981, p.1094). 

            Walton and Wykoff (1991) indicated that government borrows in order to finance 

spending. This will lead to crowding out of private investment as businesses worry about 

increased future taxes and interest rates to pay back the debts.                                                             

            Ahmed and Miller (2000) came to similar conclusions that government spending 

crowds out private investment. The empirical findings from Ahmed and Miller support 

the view that government expenditure crowds out investment. Several government 

expenditure items crowd out investment. Ahmed and Miller found that tax-financed 

government expenditure, in general, crowds out investment more frequently than debt-

financed government expenditure. They also showed that expenditure on social security 

and welfare crowds out investment for both tax and debt-financed increases and in both 

developed and developing countries. Cogan, Cwik, Taylor, and Wieland (2010), using 

Smets-Wouters' model to study the American Recovery of 2009, found that government 

spending crowds out investment and consumption. 

            By crowding out private investment and consumption, increased government 

spending reduces the multiplier effect.  There is much literature that tried to find the size 

of the government-spending multiplier. Christiano, Eichenbaum, and Rebelo (2011) 

argued that the government spending multiplier can be larger than one when the nominal 

interest rate does not respond to an increase in government spending. Afonso et al. (2010) 
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found that the fiscal multiplier for instrumented regular spending ranges between 0.6 and 

0.8, considering the share of GDP to be about one third. The multipliers of instrumented 

government spending are higher than the simple OLS multipliers. The fiscal multipliers 

for the full sample and for the non-OECD sub-sample, for instrumented regular and crisis 

government spending are about 0.6.  

          Perotti (2002) found that the estimated effects of fiscal policy on GDP tend to be 

small: in the pre-1980 sample, positive government spending multipliers large than one 

tend to be the exception; in the post-1980 period, significantly negative multipliers of 

government spending are the norm; tax multipliers are even smaller. Table 1 provides 

some of the government spending multipliers in the literature. 

          Cogan et al. (2010) found multipliers to be less than one due to the crowding out of 

consumption and investment. Ramey (2011) estimated multipliers of around 1.1 for the 

sample with World War II and 0.6 to 0.8 for the post World War II sample. Ramey noted 

that the estimates of the multiplier range from 0.6 to 1.2, depending on the sample. The 

multiplier is not larger when the sample is limited to periods with interest rates near zero. 

Although there is little consensus on the size of output multiplier (Ramey, 2011), 

rankings of multipliers estimated by various researchers may share some similarities. The 

Congressional Budget Office shows that transfer payments to local and state governments 

for infrastructure have the highest multipliers ranging from 1.0 to 2.5 (Congressional 

Budget Office, 2009; 2010a; 2010b; 2010c; 2011a; 2011b). 

         Gali et al. (2007), using a VAR framework estimated government spending 

multiplier on output of 0.78 on impact and 1.74 at the end of the second year. They found 
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that the multiplier on consumption is always positive, going from 0.17 on impact to 0.95 

at the end of the second year. 

          Christiano et al. (2011) studied the size of the government spending multiplier in 

the presence of implementation lags. They found that the key determinant of the size of 

the multiplier is the state of the world in which the new government spending comes 

online. If it comes online in future periods when the nominal interest rate is positive, then 

the current effect on government is smaller. 

          Christiano et al. (2011) investigated the size of the multiplier in the zero-bound 

state using the empirically plausible dynamic stochastic general equilibrium model. The 

study found that the value of the multiplier is less than one when the central bank follows 

the Taylor rule. And the multiplier is larger when the nominal interest rate does not 

respond to an increase in government spending. 

          Using a structural VAR framework, Blanchard and Perotti (2002) showed that 

increased government spending raises private consumption, while private investment is 

crowded out to a considerable extent. The multipliers are small, close to one. In all 

specifications, Blanchard and Perotti found that output responds positively to a spending 

shock. 

          Kraay (2012) studied 29 aid-dependent developing countries in which World Bank 

lending is an important source of financing of government expenditures. He used 

fluctuations in the component of World Bank financed spending as an instrument for 

changes in total government spending to estimate the overall government spending 

multipliers. The resulting two-stage least square estimates are close to 0.5. 
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          Baxter and King (1993) used a neo-classical model to study four classic fiscal 

policy experiments and the results show that permanent changes in government purchases 

can lead to short-run and long-run output multipliers that exceed 1; they also found that 

public investment has dramatic effects on private output and investment. Baxter and King 

observed that the interaction of capital and labor is crucial for generating a short-run 

multiplier greater than 1. 

         Gechert and Will (2012) applied a meta regression analysis to a set of 89 studies on 

multiplier effects in order to provide a systematic overview of the different approaches, to 

derive stylized facts and to separate structural from method-specific effects. The results 

indicate that reported multipliers largely depend on model classes, with RBC models 

standing out from the rest of approaches by reporting significantly lower multipliers. The 

study found that direct public demand tends to have higher multipliers. Also longer time 

series in the sample had higher multipliers than did the sample ending in recent years.  

The results showed that multipliers are high when the central bank is bound to zero 

interest rates. 

        Ramey (2013) investigated the effects of government spending on private spending, 

unemployment, and employment. For the most part, it appears that a rise in government 

spending does not stimulate private investment; most estimates suggest that it 

significantly lowers private spending. These results imply that the government spending 

multiplier is below unity. Adjusting the implied multiplier for increases in tax rates has 

only a small effect. The results imply a multiplier on total GDP of around 0.5.   

           Barro and Redlick (2011) showed that of the samples that include the World War 

II, the estimated multiplier for temporary defense spending is 0.4-0.5 contemporaneously 
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and 0.6-0.7 over 2 years. If the change in defense spending is "permanent", the 

multipliers are higher by 0.1-0.2. These multipliers are significantly less than one.  

Monacelli and Perotti (2009) indicated that an increase in government spending crowds 

out private investment on a ratio of almost one to one. 

Factors Affecting the Multiplier Effect 

         The higher the marginal propensity to consume domestically produced goods and 

services, the greater the multiplier effect. Government can influence the size of the 

multiplier through changes in direct taxes. For example, a cut in the basic rate of income 

tax will increase the amount of extra income that can be spent on additional goods and 

services. 

           Another factor affecting the size of the multiplier effect is the propensity to 

purchase imports. If, out of the extra income, people spend money on imports, this 

demand is not passed on in the form of extra spending on domestically produced output. 

The money spent on imports leaks away from the circular flow of income and spending 

(Monacelli & Perotti, 2009). 
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Table 1 Effects of fiscal policy on output 

 

Study Country Sample Spending 

multipliers 

Afonso, Grüner, 

and Kolerus 

(2010) 

127 OECD and 

non-OECD 

1981-2007 Between 0.6 and 

0.8 

Perotti (2002) USA 1960-2000 0.82 

1960-1979 2.08 

1980-2000 0.07 

Germany 1960-2000 0.41 

1960-1979 0.90 

1980-2000 -0.86 

Great Britain 1960-2000 0.29 

1960-1979 0.20 

1980-2000 -1.17 

Canada 1960-2000 0.43 

1960-1979 1.23 

1980-2000 -1.43 

Australia 1960-2000 0.31 

1960-1979 0.30 

1980-1979 1.28 

Ramey (2011)   1.1 (with WW II) 

0.6-0.8 (post WW 

II) 

Gali, Lopez-

Salidado, and 

Valles (2007) 

  0.78 (on impact) 

1.74 (end of second 

year) 

Kraay (2012)   0.5 



 

66 
 

CHAPTER IV: THE POLICY ENVIRONMENT AND THE STATE OF THE 

ECONOMY LEADING TO THE ENACTMENT OF THE AMERICAN      

RECOVERY AND REINVESTMENT ACT 

  The National Bureau of Economic Research reported that the U.S economy was in 

recession in December 2007 ( Gravelle et al., 2009). Early signs of this crisis had 

surfaced in February 2007 when financial markets began reporting losses. This crisis was 

mainly caused by the sudden fall of prices in the housing sector in America. Mamun et al. 

(2010) enumerated several activities in the financial markets that facilitated the financial 

crisis. These activities included "increased levels of internalization capital markets, 

increased securitization of assets classes, the growth of private capital pools (including 

hedge funds and private equity firms) and the demand for derivative instruments (mainly 

that of the increasing demand for Credit Default Swaps (CDS)" (Mamun et al., 2010, 

p.16). 

               In years 2008 and 2009, the US government addressed the problems in the 

housing and financial markets using specific actions. Further, the government took 

actions to address the great recession (Congressional Budget Office, 2010e).  The 

government utilized the traditional monetary and fiscal policies to "contain the damages 

spilling from the housing and financial markets to the broader economy" (Gravelle et al., 

2009, p.1). Yang (2010) pointed out that in order to stabilize these markets, the Federal 

Reserve Bank "lowered the target for the federal funds rate to almost zero, provided 

equity and loans to financial institutions, guaranteed debt issued by financial institutions, 
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and put the Federal National Mortgage Association (Fannie Mae) and the Federal Home 

Loan Mortgage Corporation (Freddie Mac) into conservatorship” (p.2).  

         Further, the Federal Reserve Bank introduced programs to directly assist financial 

institutions. The Troubled Asset Relief Program (TARP), created by the Emergency 

Economic Stabilization Act of 2008, was one of those programs to help financial 

institutions. The Emergency Stabilization Act of 2008 gave the Secretary of Treasury 

powers to purchase or insure troubled assets of financial institutions up to $700 billion 

(Webel, 2012). The government bailed out AIG, and Bear Stearns was acquired by JP 

Morgan Chase with government support. The government also brokered the acquisition 

of Merill Lynch  by Bank of America. Lehman Brothers, a company that had been in 

operation for over 185 years, filed for bankruptcy in September 2008 (Lasher, 2011). 

        The Economic Stimulus Act of 2008, the American Recovery and Reinvestment Act 

of 2009, and the Worker, Home Ownership and Business Assistance Act of 2009 were 

some of the bills that the government enacted in response to a shrinking economy (Yang, 

2010).  Further, the government responded to the shrinking economy by enacting the 

Unemployment Act of 2008 to provide assistance to unemployed Americans.  

Unemployment Rate 

 

 The unemployment rate increased from 4.9 percent to 10 percent in a period of two 

years, December 2007 to December 2009. In the same period 7.2 million jobs were lost. 

If employment had continued the growth trend of 1990 through 2007, millions of jobs 

would have been added to the US economy (Yang, 2010).  
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   Stiglitz (2010) noted that unemployment figures are just “average” numbers. In 

some areas they are low while in other areas, the figure may be high. Statistics from the 

Bureau of Labor indicate that while the unemployment rate for California was 12 percent 

in September 2009, the unemployment rate for El Centro was 30.5 percent, while that of 

Napa was 8.4 percent (Bureau of Labor Statistics, 2009a). Table A.2 displays the 

unemployment rates for the U.S. states in 2008 and 2009. For Michigan, the 

unemployment rate rose to 13.4 in 2009. Table 2 gives U.S. monthly unemployment rate 

and how it changed especially in the years of the recession. Figure 3 shows how 

government spending on capital investments in the American Recovery Act of 2009 and 

unemployment related to each other. In the beginning, the unemployment rate was 

growing and government spending was also increasing. The figure shows that, with time 

government spending was having an impact as the unemployment rate began to fall with 

the increased government spending.  

Table 2 Unemployment rate 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2002 5.7 5.7 5.7 5.9 5.8 5.8 5.8 5.7 5.7 5.7 5.9 6.0 

2003 5.8 5.9 5.9 6.0 6.1 6.3 6.2 6.1 6.1 6.0 5.8 5.7 

2004 5.7 5.6 5.8 5.6 5.6 5.6 5.5 5.4 5.4 5.5 5.4 5.4 

2005 5.3 5.4 5.2 5.2 5.1 5.0 5.0 4.9 5.0 5.0 5.0 4.9 

2006 4.7 4.8 4.7 4.7 4.6 4.6 4.7 4.7 4.5 4.4 4.5 4.4 

2007 4.6 4.5 4.4 4.5 4.4 4.6 4.7 4.6 4.7 4.7 4.7 5.0 

2008 5.0 4.9 5.1 5.0 5.4 5.6 5.8 6.1 6.1 6.5 6.8 7.3 

2009 7.8 8.3 8.7 8.9 9.4 9.5 9.5 9.6 9.8 10.0 9.9 9.9 

2010 9.7 9.8 9.8 9.9 9.6 9.4 9.5 9.6 9.5 9.5 9.8 9.4 

2011 9.1 9.0 8.9 9.0 9.0 9.1 9.1 9.1 9.0 8.9 8.7 8.5 

2012 8.2 8.3 8.2 8.2 8.2 8.2 8.2 8.1 7.8 7.8 7.8 7.9 

2013 7.9 7.7 7.5 7.5 7.5 7.5 7.3 7.2 7.2 7.2 7.0 6.7 

 

Source: Bureau of Labor Statistics, 2014  
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  The 2008-2009 recession led to a fall in aggregate demand. Spilimbergo, Symansky, 

Blanchard, and  Cottareli (2008) noted that this fall in demand came about as result of "a 

large decrease in real and financial wealth, an increase in precautionary saving on the part 

of consumers, a wait and see attitude on the part of both consumers and firms in the face 

of uncertainty, and increasing difficulties in obtaining credit" (p.2).  

 

Figure 3: Unemployment rate and government spending 

 
              Source: Bureau of Labor Statistics, 2013.  

 

Gross Domestic Product 

 

 The most widely reported measure of a nation's economic performance is Gross 

Domestic Product (GDP), which is "the market value of all final goods and services 

produced within a country in a given period of time" (Mankiw, 2012, p.494). This value 

equals the total amount of all official income and profits or the sum of total consumption, 

investment, government purchases and net exports in a country in a year. GDP growth 
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declined from 2.1 percent in the last quarter of 2007 to -6.4 percent in the first quarter of 

2009. This was the largest decline in GDP growth during the 2008-2009 recession (see 

Table 3). There were tremendous falls in real GDP in the fourth quarter of 2008 at a rate 

of 5.4 percent and in the first quarter of 2009, at a rate of 6.4 percent (Council of 

Economic Advisers, 2009; 2010b). 

Table 3 Gross domestic product 

YEAR Real GDP (Billions of 

dollars) 

Real GDP growth 

% 

2007 q1 13,056.1 1.2 

2007 q2 13,173.6 3.2 

2007 q3 13,269.8 3.6 

2007 q4 13,326.0 2.1 

2008 q1 13,266.8 -0.7 

2008 q2 13,310.5 1.5 

2008 q3 13,186.9 -2.7 

2008 q4 12,883.5 -5.4 

2009 q1 12,711.0 -6.4 

2009 q2 12,701.0 -1.0 

2009 q3 12,746.7 2.2 

2009 q4 12,873.1  

Source: Bureau of Economic Analysis, 2012. 

 

The State of Public Infrastructure 

A report from the Government Finance Research Center (1985) indicated that 

America’s infrastructure was in trouble. The nation’s public capital assets had suffered 

from years of neglect, overuse, deferred maintenance, and delayed repairs. Both 

rehabilitation and new construction had been curtailed. The report showed that this 

“disinvestment” in basic public facilities was widespread and “has occurred not only in 

the older and fiscally troubled cities of Cleveland, Boston, New York, but also in 
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suburban and rural communities in every region of the country” (Government Finance 

Research Center, 1985, p.3). This could be seen not only in highways and bridges but 

also in jails, dams, sewers, and water supply systems.   

Many roads and bridges were in poor and unsafe conditions. A number of bridges 

on state and interstate highways were considered unsafe by the Society of American 

Engineers (Smart Growth America, 2009). Many state roads and bridges had not been 

repaired in a very long time and were therefore deficient and in poor conditions. The 

Smart Growth (2009) report painted a picture of the nation's highways, roads and bridges 

as being in a very bad state that needed urgent attention. Therefore, the $48 billion from 

the Recovery Act allocated to the Department of Transportation was meant for highway, 

bridge, railroad, and airport repairs (Table A.1).  

An inventory into the state of the nation's roads and bridges reported major 

deficiencies. The Smart Growth America (2009) report indicated that about "18,722 U.S. 

bridges on state and interstate systems are rated 'structurally deficient' by U.S DOT, and 

are 'unsafe' according to the American Society of Engineers" (p.2). The report further 

highlighted the fact that the majority of the nation's highways and major urban roads are 

in deplorable conditions that call for repairs.      

Pavement improvement projects made up almost half of the Recovery-Act-funded 

road and bridge improvement projects obligated by June 2009 (Ammons, 2009). The 

capital infrastructures needed urgent attention if the nation was to have sustained 

economic growth. The purpose of this study is to find out whether the funds from the 

stimulus bill made a difference in the state of these roads and highways. This study 
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intends to establish the impact of government spending on capital investments in the 

stimulus bill on GDP, and employment growth.                           

Pagano (2002) noted that during recessions, most governments postpone 

investment in infrastructure. The available resources are mobilized for service delivery 

programs. Many cities and local governments concentrate on services delivery programs 

rather than invest in infrastructure maintenance and repair. During economic downturns, 

most cities cut back on capital infrastructure investments.  

During economic downturns, investment in capital infrastructure is often deferred; 

cities tend to concentrate on “service delivery responsibilities and other programs and 

stave off the politically unpopular decisions to reduce services and personnel” (Pagano, 

2002, p.3). Cities tend to protect their service-delivery responsibilities while they cut 

back on infrastructure maintenance and capital investment. When revenues dwindle, local 

governments tend “to reduce expenditures on capital facilities for the short term with the 

understanding that once revenue collection rebounds, cities can resume funding projects 

to meet the replacement and expansion needs of facilities” (Pagano, 2002, p.3). During 

difficult economic times, cities postpone infrastructure investment or at least reduce the 

level of capital spending (Pagano, 2002).   

The United States transportation system is vital to the nation’s economy and the 

quality of life for all Americans, and therefore should not be neglected. The American 

Recovery and Reinvestment Act secured $48 billion for the US Department of 

Transportation (Department of Transportation, 2009a; 2009b).This research will 

concentrate on the impact of the $48 billion from the American Recovery and 
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Reinvestment Act of 2009 that was extended to the Department of Transportation for 

highways, bridges, transit systems, and airport.
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CHAPTER V: RESEARCH DESIGN AND METHODOLOGY

           This chapter presents the research design and the methodology used in the study. 

The research design describes the conceptual framework used in developing the 

dependent variable and the independent variables. The methodology describes the 

sources of the data and the statistical tools used to analyze the data collected.  

Research Design 

 

           The research design of this study is derived from the Keynesian conceptual 

framework and the Solow growth model. The variables are derived from the Keynes 

(1936) model of income determination in an open economy, and the Solow (1956) 

growth model. The Keynes (1936) model specification is as follows: 

Y= C+ I + G + (X - M)                                                               1 

where,  

Y= national income 

C= Consumption 

I= Investment 

G= Government expenditure 

X= exports, M= imports, and (X-M) = net exports 

        Equation 1 is the aggregate demand or expenditure function of the Keynesian 

model that considers on one side of the equation Y as national income or gross domestic 
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product (GDP) and the other side of the equation is broken down into components of 

GDP. The components of GDP are consumption (C), investment (I), government 

expenditures (G), exports (X) and imports (M). Therefore GDP becomes a function of 

consumption, investment, government spending and net exports. 

Y=f(C, I, G, X-M)                                           2 

Equation 2 indicates that the national income is a dependent variable and consumption, 

investment, government spending, and net exports are independent variables.  

 C= c0 + c1 (1-T) Ŷ+ e                                            3 

Equation 3 represents the consumption function where consumption (C) is a function of 

current income (Ŷ).  In equation 3, C0 is autonomous consumption, and c1 is the marginal 

propensity to consume after paying income tax. Any tax income that is not consumed is 

saved and is a leakage.  

Yd = d0+d1Ŷ                                                          4 

            Equation 4 represents the disposable income function. Consumption spending 

depends on disposable income: C=c0+c1Ŷd. It is worth noting that disposable income also 

depends on GDP: Y=d0+d1Ŷ. To derive the reduced form equation for GDP (equation 5), 

the research utilized the national income equation, the consumption function and the 

disposable income function as used by Lovelli (2004).  Equation 6 was also adapted from 

the work of Lovelli (2004).  

   Y=  [         
  ]                                                5 

Differentiation generates the government spending multiplier   
  

  
 (

 

      
) 6 

G= g0 +g1YT +g2L+g3D +u                                                               7 
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Equation 7 was adapted from the research by Çela (2008), Gupta, Clements, Pivovarsky, 

and Tiongson (2003), and Ghura (1998), and represents government expenditure. YT is 

revenue from taxes. Taxation is considered a leakage in the model. Loans by the 

government are represented by L and D represents domestic borrowing. To consider the 

impact of government spending on capital investments in the American Recovery Act of 

2009, the model was modified in equation 7 to produce equation 8. 

G= g0 + g1YT+ g2L+g3D+ g4ARRA + u                                        8 

Where, 

ARRA=government spending on capital investments in the Recovery Act 

T=Tax rate 

L=Loans 

D=domestic borrowing 

 g1, g2, g3, g4=coefficients 

u = error term. 

Based on equation 8, if g4>0, then ARRA represents an increase in government 

spending.  

              

           The Solow (1956) growth model showed that a country's economic growth is 

directly proportional to the economy's rate of investment. Solow (1956) demonstrated 

that capital accumulation moves the economy along the production function, which can 

only cause, at best, temporary growth. Continued growth can only occur if the entire 

production function is shifted upward, which requires technological progress. 
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            Solow (1956) showed that, in the model of long-run growth, "There is only one 

commodity, output, whose rate of production is designated Y(t). Thus we can speak 

unambiguously of the community's real income. Part of each instant's output is consumed 

and the rest is saved and invested" (Solow 1956; p. 66). The model specification is given 

in equation 9: 

Y= f [A (K, L)]                   9 

Output is produced by two factors of production: capital and labor. Technological 

possibilities are represented by A. Solow (1957) used the term technical change "as a 

shorthand expression for any kind of shift in the production function. Thus slowdowns, 

speedups, improvements in the education of the labor force, and all sorts of things will 

appear as 'technical change'" (Solow, 1957, p.312). 

            From equation 9, Y represents total output, A represents technology, K the stock 

of capital, and L labor supply. Differentiating equation (9) with respect to time (t) results 

in equation 10  

*
  

  
  

  

  
  

  

  
  

  

  
+   10 

 

But *
  

  
  

  

  
 
  

  
+ in which   

  

  
   represents the effect of the Federal Reserve 

monetary policy. Also, the change in capital stock is affected by fiscal policy   *
  

  
 

 
  

  
 
  

  
+ in which G represents government spending. Therefore the change in the 
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economy’s capital stock is the result of both monetary and fiscal policy as shown by 

equation 11. 

  

  
    

  

  
 
  

  
 + 

  

  
 
  

  
     11 

The change in labor usage over time is dependent on the population growth rate and the 

wage rate. This is represented by equation 12. 
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Substituting equations 11 and 12 into equation 10 results in equation 13. 
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+   13 

 From equation 13, the change in output depends on interest rates, government spending, 

population growth rate, the wage rate, and technological changes. This is shown by 

equation 14, the model that will be used in the empirical analysis. In equation 14, ARRA 

is included in  ̇. 

 ̇     ̇̇  ̇  ̇   ̇   ̇     14 

 

The Dependent Variable 

The dependent variable in this study is national income or Gross Domestic 

Product (GDP). GDP, the value of goods and services produced within the economy, is 

considered to be a best measure of the economy’s performance. The data was obtained 

from the Department of Commerce, Bureau of Economic Analysis which uses real GDP. 

The growth of GDP from July 2008 to April 2009 was negative. It turned positive from 
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May 2009 (three months after ARRA was enacted) to October 2009, and for the two 

months of November and December 2009, it was negative again. It rebounded to positive 

growth thereafter. 

The Independent Variables 

The variables derived from Keynes (1936) are consumption, investment, 

government expenditure, and net exports as shown in equation 2. The independent 

variables derived from the Solow (1956) growth model are interest rates, the wage rate, 

government spending, population growth rate, and technology as included in equation 14. 

ARRA spending:  This research focuses on government spending and seeks to 

identify the impact of government spending on capital investment in the American 

Recovery Act of 2009. Government spending on capital investments is the $48 billion 

from the Recovery Act of 2009 awarded to the Department of Transportation for 

highways and other infrastructure. This study was interested particularly in the 

contribution of government spending on capital investments to GDP growth. The data for 

government spending on capital investments, authorized by ARRA, was obtained from 

www. recovery.gov and the US Department of Transportation. This is the sum of funds 

awarded to prime recipients in the US from February 17, 2009 to June 31, 2013.  

Total government spending: This amount is federal, state and local government 

spending on goods and services. The data was obtained from the Department of 

Commerce Bureau of Economic Analysis.  

          Personal consumption: The personal consumption variable considered the 

consumption by individuals. This is personal consumption expenditure, which measured 
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consumer spending on goods and services in the US economy. This amount included 

purchases by individuals and nonprofit organizations serving households, and are resident 

in the United States. Personal consumption expenditures also includes  "purchases by U.S 

government civilian and military personnel stationed abroad, regardless of the duration of 

their assignments, and by US residents who are traveling or working abroad for 1 year or 

less"(NIPA Handbook, pp.5-6). The data for this variable is from the U.S. Department of 

Commerce, Bureau of Economic Analysis. 

         Investment: This is gross domestic investment, which consists of private fixed 

investment and change in inventories.  The data is in billions of dollars and was obtained 

from the Bureau of Economic Analysis. 

          Interest rate: This is the federal funds rate, that is the cost of borrowing 

immediately available funds, primarily for one day. The unit of measurement is percent 

per year. The data was obtained from the Board of Governors of the Federal Reserve 

System. 

              The wage rate: The data for wages and salaries was obtained from the Bureau of 

Economic Analysis.  

             Net export: The data for net exports was obtained from the Bureau of Economic 

Analysis. It is in millions of dollars.                                                                                                                     

 Technological change: For the technological change variable, this research used 

the consumer price index for information technology, hardware and services. The data 

was obtained from the Bureau of Labor Statistics and Federal Reserve Bank of St. Louis.   
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            Population growth rate:  The population estimates are a mid-month average of 

census bureau data. The data was obtained from the Bureau of Economic Analysis and St 

Louis Federal Reserve Fred data. The population is in thousands of people. 

             The second question addressed by this research asks what impact government 

spending on capital investments in the American Recovery and Reinvestment Act of 

2009 had on employment growth. In order to address this question, the researcher looked 

at two extra variables, employment growth in the U.S economy, and the jobs created and 

retained under capital investments in the Recovery Act of 2009. The employment 

variable contains the number of workers employed during the period under study. 

Employment (total economy hours worked per capita) was also taken from the Bureau of 

Labor Statistics. Jobs created and retained under ARRA 2009 included jobs reported by 

the prime recipients of the $48 billion extended to the Department of Transportation. The 

ARRA jobs are measured in full time equivalents (FTE). The data for this variable was 

obtained from the Recovery Act website.  

Methodology 

 

             The methodology section describes the sources of the data used in the study and 

the statistical tools used to analyze the data. This research used quarterly data, and the 

timeframe was from the first quarter of 2003 to the second quarter of 2013. All the data 

was obtained from secondary sources. The data used in this research is national data. 

National data helps capture the effects of government spending on capital investments 

that would otherwise not have been captured if disaggregated data on the state or local 

level had been used (Pereira & Roca-Sagales, 1999). 
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            The first part of the research used the Keynes economic model variables to study 

the impact of government spending on economic growth.  For the variables government 

spending in the American Recovery Act, and jobs created and retained by the Recovery 

Act, the researcher used a dummy variable for the period before the stimulus came into 

effect. In this section, the statistical technique used to analyze the data was the two-stage 

least square analysis. 

          In the second part of the research, the Solow growth model variables were used to 

study the contribution of government spending on economic growth as well as on 

employment growth. The data was collected from the Department of Commerce, Bureau 

of Economic Analysis, the White House website www.recovery.gov, the U.S. 

Department of Transportation, the U.S Bureau of Labor Statistics, and the Federal 

Reserve Bank of St. Louis/Fred data. 

             Before conducting an analysis with time series data, it is necessary to investigate 

whether these series were stationary. Stationarity of the data was checked using the 

Augmented Dickey Fuller (ADF) unit root tests (Dickey & Fuller, 1979). The ADF was 

conducted considering the three models (constant only, constant and trend, and with no 

constant and no trend). The results of the Augmented Dickey Fuller test are displayed in 

Table A.3. ARRA spending and ARRA jobs were statistically significant at the 0.05 

level, and were found to be stationary. GDP, consumption, investment, net exports, 

government spending, population, and technology were not significant and therefore not 

stationary.  The results in Table A.3 show that GDP, consumption, government spending, 

net exports, population, wages, and ARRA spending had a deterministic trend (Murray, 

2006). These were corrected by detrending before applying the regression analysis. 
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Private investment, employment growth, and technology had a stochastic trend that was 

corrected through first differences before the regression analysis (Murray, 2006). After 

this procedure, the researcher tested for the assumptions of multiple regression.  

 Two-Stage Least Square Analysis  

             In the first part, this research used Keynes model variables to assess the impact of 

government spending on capital investments in the Recovery Act on GDP. The variables 

in this part were derived from the Keynes economic model, equation 2.  The timeframe 

was 2003 QI to 2013 QII. For the period, 2003 QI to 2009 QI, the researcher used a 

dummy variable for government spending in the American Recovery Act since the 

available data for this variable started at the time it was enacted in February 2009.   

            All the variables used in the research were checked for constant variance, 

independence of observations, linearity and normality. Private investment, interest rate 

and population violated the assumption of linearity. Population and private investment 

were transformed through their natural logarithms. The interest rate variable was 

transformed by squaring.  The analysis of normality indicated that private investment, net 

exports, population, ARRA jobs, and technology were not normally distributed (see 

Table 4). Hair, Black, Babin, and Anderson (2010) indicated that “negatively skewed 

distributions are best transformed by employing a squared or cubed transformation, 

whereas the logarithm or square root typically works best on positive skewness” (p.78). 

The research transformed the technology and net exports variables by taking their natural 

logarithms, and the population and ARRA jobs variables by taking their square root.  
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Table 4 Tests for normality 

Descriptive Statistics 

 N Skewness Kurtosis 

Statistic Statistic Std. Error Statistic Std. Error 

GDP 42 -.365 .365 -1.072 .717 

Consumption 42 -.258 .365 -1.133 .717 

Net Exports 42 1.106 .365 .354 .717 

Government spending 42 -.600 .365 -.864 .717 

wages 42 -.516 .365 -.954 .717 

Technology 41 -2.149 .369 6.308 .724 

Population 42 -1.894 .365 3.534 .717 

Interest 42 -.659 .365 -.700 .717 

Private investment 41 -5.509 .369 32.854 .724 

Valid N (listwise) 41     

 

            Further, the data was tested for multicollinearity. Instances of higher 

multicollinearity are reflected in lower tolerance values and higher VIF values. Higher 

values of VIF show that the variables are collinear. Variables with VIF above 10 are said 

to be highly collinear (Gujarati, 2003). The results of correlations in the Keynes model 

variables are given in Table 5 and Table A.4. According to the results, consumption and 

government spending are highly correlated. Two-stage least square analysis is 

recommended as one of the methods to address the multi-collinearity problem (Khan, 

2000; Reisinger & Turner, 2003; Nardulli, 2005). Therefore, to sort out the correlation 

problem in the Keynes model variables, the researcher used the two-stage least square 

analysis, through the instrumental variable model, utilizing the statistics software SPSS.             

 In the first stage of the least square analysis, the researcher used equation 2, and 

the predicted Y was used as a regressor in equation 3 and 4. This helped in finding the 

marginal propensity to consume, and subsequently the government spending multiplier. 
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The results of the first equation are given in Table 7 and indicate that the regression 

coefficient of government spending was 1.569 and was statistically significant at the 

0.001 significance level. This implies that for each $1 increase in government spending, 

GDP increases by $1.569. The general government spending multiplier was 1.9. This is 

in line with the study of Feyrer and Sacerdote (2011) who found that infrastructure 

spending has a multiplier of 1.85. The Congressional Budget Office reports 

(Congressional Budget office, 2009; 2010a; 2010b; 2010c; 2011a; 2011b) estimate the 

multipliers for transfers to local and state governments to range between 1.0 and 2.5. Gali 

et al. (2007) found a government spending multiplier of 1.74 at the end of the second 

year.  

             Using equation 8, this research found the contribution of government spending 

on capital investments in the American Recovery Act toward overall government 

spending. The results can be seen in Table 8. The results are statistically significant at the 

0.001 significance level. The regression coefficient for government spending on capital 

investments in the American Recovery Act is 0.383. This means that spending on capital 

investments in the Recovery Act contributed $0.383 to total government spending.  For 

every $1 in government spending, Recovery Act spending on capital investments 

contributed $0.383. This is a significant contribution to the general government spending 

multiplier. This finding agrees with the literature that construction projects contribute 

greatly to the economy during recessions.  
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Table 5 Multi-collinearity in Keynes model variables 

Coefficients
a
 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

Sig. Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 

(Constant) 
1588.70

0 

24.756  .000   

consumption .943 .018 .698 .000 .006 159.059 

Private investment -1.134 3.841 .000 .769 .905 1.105 

Net exports 2.165 4.073 .001 .598 .351 2.852 

Government 

expenditure 

1.569 .067 .304 .000 .007 148.018 

a. Dependent Variable: GDP 

 

           In the second part, the research used the Solow (1956) growth model variables to 

assess the impact of government spending on economic growth as measured by GDP. 

The researcher used the two-stage least squares analysis to assess the impact of 

government spending on capital investments in the Recovery Act, on GDP as well as on 

employment growth. The variables in the Solow (1956) growth model were checked for 

multi-collinearity. According to Table 6 and Table A.5, government spending, interest 

rate, and wages are highly correlated. To address the problem of multi-collinearity, the 

research used the statistical technique of two-stage least square analysis (Khan, 2000; 

Reisinger & Turner, 2003; Nardulli, 2005). Before applying the two-stage least square 

analysis to the Solow (1956) growth model variables, the variables were first 

standardized because they were measured in different units (Kritzer, 1976). The results of 

the two-stage least square analysis are given in Table 9. The regression coefficient for 

government spending is 0.955 and is statistically significant at the 0.001 level. This 
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indicates that government spending contributes to the growth of GDP. For a one standard 

deviation change of government spending, GDP increases by 0.955 standard deviations.  

Table 6 Multi-collinearity in Solow growth model variables 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

Sig. 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) .000 .001  .924   

Population .020 .005 .020 .001 .074 13.440 

Technology .001 .002 .002 .432 .611 1.638 

Interest -.086 .006 -.090 .000 .059 16.922 

wages .008 .002 .008 .001 .391 2.555 

Government 

expenditure 
.955 .002 .945 .000 .451 2.215 

 

              To address the question of the contribution of government spending on capital 

investments in the American Recovery Act of 2009 on employment growth, the 

researcher ran a regression with employment growth as the dependent variable and the 

ARRA jobs created and retained by the Recovery Act as the explanatory variable. The 

results are given in Table 10. The coefficient for ARRA jobs is 2.742, and is statistically 

significant at the 0.001 significance level.  This indicates that every dollar that the 

government spent in the DOT programs under the American Recovery and Reinvestment 

Act of 2009 contributed 2.742 percentage points to employment growth. This is a good 

contribution to employment growth. This is in line with Keynes' (1936) assertion that 

employing a number of men on public works will have a much larger effect on aggregate 

employment especially at the time when there is severe unemployment. Wilson (2012) 
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found that construction created or saved 1 million jobs or 16.4 percent in ARRA's first 

year.
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CHAPTER VI: RESULTS AND DISCUSSION 

                  In this chapter the results of the research are presented and discussed. The 

researcher analyzed the contribution of government spending on capital investments in 

the American Recovery and Reinvestment Act of 2009 on GDP, and on employment 

growth. In the first part, the researcher used Keynes' (1936) model variables with two-

stage least square analysis to study quarterly data and assess the contribution of 

government spending on GDP. In the second part, the researcher used the two-stage least 

square analysis, on quarterly data, applying the Solow (1956) growth model variables. In 

the  rest of this chapter the methodology used is discussed and the results from the two-

stage least squares analysis for both the Keynes model variables and the Solow growth 

model variables are presented. The results and the implications of the results are 

presented and discussed. 

         Two-stage least square analysis was conducted to determine the variables that 

explain the dependent variable, particularly, to find out the contribution of government 

spending on capital investments in the American Recovery and Reinvestment Act of 

2009 on (1) GDP, and (2) on employment growth. The main interest of this study was to 

find the contribution of government spending on capital investments in the American 

Recovery Act on GDP, and on employment growth. Given the presence of multi-

collinearity in the data, a two-stage least square analysis was appropriate for this research 

(Khan, 2000; Reisinger & Turner, 2003; Nardulli, 2005). The regression equation clearly 
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points out the contribution of government spending to GDP growth and employment 

growth. Regression analysis is the best model in this section because it clearly points out 

the variables that are statistically significant in relation to the dependent variable 

(Allison, 1999; Tabachnick & Fidel, 1996).  

Regression Analysis Results 

 

     For regression results using Keynes economic model, the data used is quarterly 

data for the timeframe first quarter 2003 to second quarter 2013. The variables used are 

derived from equation 2. The results of the regression analysis are given in Table 7.  The 

results show that government spending is significant at 0.001 level, with a coefficient of 

1.569. This means that an increase of $1 in government spending increases GDP by 

$1.569. 

Table 7 First stage equation results 

Coefficients 

 Unstandardized 

Coefficients 

Beta t Sig. 

B Std. Error 

1 

(Constant) 1588.700 24.756  64.175 .000 

Consumption .943 .018 .698 51.680 .000 

Private investment -1.134 3.841 .000 -.295 .769 

Net exports 2.165 4.073 .001 .532 .598 

Government spending 1.569 .067 .304 23.326 .000 

             

            In the second stage of the two stage least square analysis, the research applied 

equation 3, C=c0+c1Ŷ-T. The results from the first stage of the predicted income (Ŷ) 
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were used in the second stage as the explanatory variable of consumption. This helped to 

find c1, the marginal propensity to consume. The analysis found that c1 is 0.739. The 

researcher also used equation 4 for the disposable income function. The regression results 

based on equation 4 show that d1 is 0.658. 

The Government Spending Multiplier 

 

           Using equation 6, this researcher was able to compute the general government 

spending multiplier. The analysis already found the value of C1 and d1, as 0.739, and 

0.658 respectively. Therefore, 
  

  
  

         ⁄  =       ⁄  =1.9.  Thus, the general 

government spending multiplier is 1.9. That means that every $10 billion that government 

spends, increases GDP by $19 billion.  This finding is in line with the results of Gali, 

Lopez-Salidado, and Valle (2007) who found a government spending multiplier of 1.74. 

Similarly Fatas and Mihov (2001) found that increases in government spending have 

expansionary effects with a multiplier larger than one. Baxter and King (1993) showed 

that government spending can lead to short-run and long-run output multipliers that 

exceed one.  

               To find the particular contribution of government spending on capital 

investments in the Recovery Act on GDP, the researcher used equation 8, G = 

g0+g1YT+g2L+g3D+g4ARRA. Total government spending was the dependent variable, 

and the explanatory variables were revenue income from taxes, government loans, 

domestic borrowing especially bonds, and government spending on capital investments in 

the Recovery Act. The results of the regression are given in Table 8. The results show 
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that government spending on capital investments in the Recovery Act is significant at the 

0.001 level. Further, the results show that g4 is greater than 0, which indicates that ARRA 

spending contributes to the increase in government spending. The regression coefficient 

of 0.383 shows that government spending on capital investments in the American 

Recovery Act contributes $0.383 to the government spending multiplier. This shows that 

government spending in the Department of Transportation under the American Recovery 

and Reinvestment Act of 2009 contributes to the general government spending and 

consequently to GDP. 

Table 8 ARRA spending multiplier 

 
Coefficients

a
 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1536.074 68.197  22.524 .000 

Tax revenue .131 .029 .229 4.555 .000 

Loans -.541 .024 -.355 -22.376 .000 

Bonds 18.796 4.289 .066 4.383 .000 

ARRA spending .383 .019 1.106 20.477 .000 

a. Dependent Variable: government expenditure 

           

              For regression results using the Solow growth model (equation 14) variables, the 

data used were quarterly series from the first quarter of 2003 to the second quarter of 

2013. The findings of the regression analysis are presented in Table 9. The regression 

coefficient for government spending was 0.955, and was statistically significant at the 

0.001 significance level. This means that for one standard deviation increase in 

government spending, GDP increases by 0.955 standard deviations. According to 



 

93 
 

equation 14, government spending on capital investments in the American Recovery Act 

was part of Ġ.  Since government spending on capital investments was part of G, and G 

had an impact on GDP growth, it follows that the variable ARRA spending contributes to 

GDP growth as well.  

      Reynolds (2010) noted that "it is easy to convert back and forth from standardized to 

unstandardized regression coefficients" (p.88). To convert standardized to unstandardized 

regression coefficients, Reynolds (2010) provided the following formula: 

b=β(
                       

                       
). Applying this formula to the Solow growth model 

results yields the following regression coefficient: b=0.955(
          

          
) 

b=0.955(5.116)=4.886.   This implies that $1 dollar increase in government spending 

increases GDP by 4.886 dollars.  

Table 9 Regression results using the Solow growth model variables 

Coefficients 

 

Unstandardized Coefficients 

Beta t Sig. B Std. Error 

 (Constant) .000 .001  -.096 .924 

Population .020 .005 .020 3.726 .001 

Interest -.086 .006 -.090 -14.503 .000 

wages .008 .002 .008 3.463 .001 

Technology .001 .002 .002 .795 .432 

Government expenditure .955 .002 .945 423.341 .000 
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Test of the Research Questions 

 

Question 1: What impact did government spending on capital investments in the 

American Recovery and Reinvestment Act of 2009 have on GDP? 

       The regression findings indicate that the government spending variable is 

statistically significant at the 0.001 level. There is a positive relationship between 

government spending and GDP growth. Using the Keynes model of economic analysis, 

the research found that for $1 increase in government spending, GDP increases by 1.569 

dollars (Table 7). The general government spending multiplier was found to be 1.9.  

Government spending on capital investment in the American Recovery Act contributed 

0.383 dollars to this increase. For $1 increase in government spending on capital 

investments in the Recovery Act of 2009, total government spending increased by 0.383 

dollars.  The results from the Solow growth model variables show that an increase of one 

standard deviation in government spending increases GDP by 0.955 standard deviations. 

This shows that government spending on capital investments in the Recovery Act 

contributes to GDP growth since this is part of the general spending, according to 

equation 14. The Solow growth model returned an unstandardized regression coefficient 

of 4.886.  A one dollar increase in government spending increases GDP by 4.886 dollars.  

 

Question 2: What impact did government spending on capital investments in the 

American Recovery and Reinvestment Act of 2009 have on employment growth? 

               To answer this question, the researcher regressed the jobs created and retained 

by government spending on capital investments in the American Recovery Act, on the 
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variable employment growth. The regression results are given in Table 10, and are 

statistically significant at the 0.001 significance level. The regression coefficient is 2.742. 

This result shows that a one percent increase in government spending on capital 

investments that created and retained jobs leads to an increase in employment growth by 

2.742 percentage points. This coincided with what was happening in the US economy. As 

the money of the Recovery Act began flowing into the economy, the unemployment rate 

fell from 10 percent in October 2009 to 6.7 percent in December 2013. This result shows 

that infrastructure investment creates jobs. This outcome agrees also with the literature 

that shows that infrastructure investment creates more jobs in the construction and 

manufacturing sectors (Lin & Doemeland, 2012).  Wilson (2012) estimated construction 

to have created or saved 1 million jobs (16.4 percent) in the first year of ARRA. 

 

Table 10 Contribution of ARRA spending to employment growth 

Coefficients
a
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 3.585 .001  3075.277 .000 

ARRA jobs 2.742 .000 .759 4.365 .001 

a. Dependent Variable: Employment 

 

Summary 

           The multiplier effect for government spending on capital investments in the 

American Recovery Act, arising from the Keynes model was significant. It had a 

contribution of $0.383 (Table 6.2) to the general spending multiplier. The Council of 
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Economic Advisers report (2010c) observed that the distribution of awards suggested the 

existence of shovel-ready projects. The report notes that "almost 2,000 transportation 

projects had been awarded more than $8 billion by the end of March, just six weeks after 

the Recovery Act was passed. As of the end of March 2010, nearly 14,000 projects had 

been awarded. Of these, more than 12,000 were road, highway, and bridge 

projects"(p.32).  It is plausible that the timing of the stimulus mattered in that it had an 

impact on real GDP. Up to the period of June 30, 2013, the amount that had been 

appropriated under the Recovery Act was approximately $38 billion; the other $10 billion 

was delayed by the implementation process. Of the remaining $10 billion, $8 billion was 

for high speed rail, and for such projects, environmental, engineering and design work 

must be done before construction can begin (Council of Economic Advisers, 2010c). The 

implementation tools in the Recovery Act were contracts, and required a great deal of 

time before money flowed into the economy because those contracts had to go through 

bidding.  

            This study has shown that the multiplier effect for government spending on 

capital investments performed well in line with construction projects multipliers. 

Applying the Keynes framework to the analysis, shows that while government spending 

was coming into the economy as an injection, some of the money was consumed and this 

raised the multiplier effect of capital investments. This study found that the marginal 

propensity to consume was 0.739, and Gali et al. (2007) had argued that consumption as a 

largest component of aggregate demand is a key determinant of the size of the 

government multiplier. In this study the marginal propensity to consume contributed to 
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the good multiplier effect of government spending on capital investments in the 

American Recovery and Reinvestment Act of 2009.
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CHAPTER VII: SUMMARY, CONCLUSION, AND FUTURE RESEARCH

         Public capital is one of the most important sectors that drives the economy (World 

Bank, 1994). The literature shows that public infrastructure contributes to output and 

economic growth (Kim & Swanson, 1995;  Milbourne et al., 2003; Shioji, 2001), 

productivity growth, private investment, and employment (Erenburg, 1993; Pereira & 

Andraz, 2003; Stephan, 2003). Therefore, government spending on public infrastructure 

is an important boost to the economy. The purpose of this study was to find out the 

impact of government spending on capital investments in the American Recovery and 

Reinvestment Act of 2009. This chapter summarizes the theoretical framework and the 

findings of the study, states implications, gives recommendations, and draws conclusions 

from the study. The findings will be discussed based on the models in the research. The 

first part summarizes the findings from the Keynes economic model variables, while the 

second part provides the summary of the findings from the Solow growth model 

variables. 

Summary of the Framework and Methodology 

 

               According to the circular flow of income, adapted from Walton and Wykoff 

(1991), money flows through the economy as a result of government spending that 

produces additional income for the household sector. Government expenditures are an 
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injection into the economy, while transfers perform like a negative tax and are a leakage 

from the economy. Personal savings are also leakages from the economy.                   

 Using the Keynesian model and Solow growth model, this researcher addressed 

the research questions: first, what impact did government spending on capital investments 

in the American Recovery and Reinvestment Act of 2009 have on GDP?  Second, what 

impact did government spending on capital investments in the Recovery Act of 2009 

have on employment growth? 

             Both the Keynesian model and the Solow growth model were applied to quarterly 

data from the first quarter of 2003 to the second quarter of 2013.  The variables of the 

Keynes model were derived from equation 2. The variables in the Solow growth model 

were derived from equation 14. The focus of the study was the $48 billion dollars from 

the Recovery Act of 2009 that was allocated to the Department of Transportation, for 

highways, bridges, railroads, and airports. For the period of this study, approximately $38 

billion dollars had been spent. The remaining $10 billion had been awarded but was 

possibly delayed by the implementation process. The two-stage least square analysis was 

used as remedy for correlations among variables (Khan, 2000; Nardulli, 2005).  

Summary of the Findings and Policy Implications 

 

         Regression Results: The results from the Keynesian model indicated that 

government spending contributed to GDP growth. The regression coefficient for the first 

equation of the two-stage least square analysis was 1.569. This means that an increase of 

$1 dollar in government spending increases GDP by 1.569 dollars. The general 

government spending multiplier derived from equation 6 returned a multiplier of 1.9. 
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This means that an increase in government spending by $10 billion, increases GDP by 

$19 billion. The regression results also showed that government spending on capital 

investments in the American Recovery Act was significant, with a coefficient of 0.383. 

For every one dollar in government spending, government spending on capital 

investments in the American Recovery Act contributed 0.383 dollars. This shows that 

government spending on capital investments in the Recovery Act contributed to the 

general government spending multiplier, and consequently to GDP growth. The 

contribution of ARRA spending variable was significant. This result agrees with the 

literature that construction projects during time of high unemployment will lead to a high 

contribution to GDP and consequently to employment growth. 

          The regression results from the Solow growth model were significant at the 0.001 

significance level. The regression coefficient was 0.955, implying that an increase in 

government spending by one standard deviation increased GDP by 0.955 standard 

deviations. The model returned an unstandardized regression coefficient of 4.886, 

meaning that a $1 increase in government spending increases GDP by 4.886 dollars. The 

results also show that government spending on capital investments in the American 

Recovery Act have an impact on employment growth. The regression coefficient is 

2.742. This result indicates that an increase in government spending on capital 

investments in the Recovery Act, which created and retained jobs, contributed to 

employment growth by 2.742 percentage points. The contribution of government 

spending on public works to employment agrees with the findings of Pereira and Andraz 

(2001). Pereira and Andraz showed that public investment creates employment in the 

construction and transportation sectors. The results in this study show that government 
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spending on capital investments contributes to employment growth. These findings 

coincide with what was happening in the US economy. As the money of the Recovery 

Act began flowing into the economy, the unemployment rate fell from 10 percent in 

October 2009 to 6.7 percent in December 2013. 

             This research shows that infrastructure spending can be effective in terms of 

creating more jobs and contributing to the growth of the economy. In the Recovery Act, 

ARRA appropriated $48.1 to be administered by the Department of Transportation, 

which was only 6% of the entire Recovery Act. The Transport Research Board's (2014) 

special report indicates that "in a recession like that of 2007-2009, with particularly 

severe losses in construction, government infrastructure purchases might be effective, 

because such targeted spending would be more likely to employ directly resources that 

would otherwise be idle and less likely to crowd out alternative uses of the resources" 

(p.32). Therefore policymakers need to increase the funds to construction projects since 

they are effective especially in times when there are high job losses in this sector.  

Significance of Research 

 

             The significance of this research lies in the findings. The literature contends that 

capital investments and construction projects help put more people back to work and help 

the economy recover faster (Lin & Doemeland, 2012). The Transport Research Board's 

(2014) special report indicates the main reason for public infrastructure spending is that it 

provides employment directly on construction projects, but at the same time, "during the 

times of high unemployment, construction and supply industry workers spending their 

wages will induce further hiring" (p.1).This researcher found a significant impact of 
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government spending on capital investment on employment growth. The impact of 

investment for public works contributed to this significant result.  The construction 

industry had been drastically affected by the 2008-2009 recession. Many people in the 

construction sector had been laid off during the recession. Therefore, the injection of the 

Recovery funds into the Department of Transportation for construction of highways, 

roads and bridges brought more jobs to put people back at work. 

      This researcher found that the consumption and government spending variables are 

statistically significant and contribute to GDP (Table 7).  Gali et al. (2007) argued that 

consumption as the largest component of aggregate demand is a key determinant of the 

size of the government multiplier. Indeed the marginal propensity to consume in this 

research was 0.739, which contributed to the 1.9 government spending multiplier. 

Government spending and consumption were closely linked in this study. 

Future Research  

 

            This research concentrated on the contribution of government spending on capital 

investments in the American Recovery Act of 2009 on GDP, and employment growth. 

The spending was part of the stimulus bill.  Recommendations for future research should 

study the multiplier effect of the different parts of the Recovery Act together (e.g. 

Department of Education, Department of Defense, Department of Health, Department of 

Transportation) to discover which sections provide high contribution to GDP. This 

knowledge would help policy makers determine which area to award increased funding in 

the future in relation to prevailing conditions in the economy. Future research also needs 
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to address the contribution of the entire Recovery Act to GDP growth and employment 

growth.  

          The literature had shown that capital investments usually have a high multiplier 

effect especially in time of recession. This effect may depend on how fast extra funds get 

into the economy. Also, the mode of implementation may affect how fast the impact is. 

Future research should address the procurement/contract model as an implementation tool 

and how this impacts the multiplier effect. 

       This research concentrated on aggregate data. It is believed that states and local cities 

that were hit hard by the recession were likely to use ARRA funds for the repair and 

maintenance of old infrastructure. Such a program would help in creating jobs faster. 

Future research should  categorize cities and local communities according to how they 

were hit by recession as reflected by unemployment rates, and study how the multiplier 

turns out in these cities. 

Conclusions 

 

                 The purpose of this study was to find out what contribution government 

spending on capital investments in the American Recovery Act had on GDP growth and 

on employment growth. The results reveal that the contribution was significant, namely 

0.383 to every dollar in government spending, hence contributing to the general spending 

multiplier, and subsequently to GDP growth, and 2.742 to employment growth. 

Therefore, this research addressed the questions in the study.  

                This study has shown that government spending on capital investments during 

a recession contributes to economic growth and employment growth. The results in the 
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study are positive and statistically significant. Therefore government spending on 

highways, roads, and construction projects contributes to GDP and employment growth. 

During recessions in which the construction sector is affected by high levels of layoffs, 

the policymakers should increase funds for highway repairs and pavements.  

             The results from both Keynes' model and the Solow growth model were positive 

and statistically significant. The regression coefficient for the Keynes model was 1.569, 

while that from the Solow growth model was 4.886. The Solow growth model performed 

better than did the Keynes model.
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APPENDICES

Table A.1: ARRA funds to the Department of Transportation as of March 15, 2013 

 

Recovery appropriations $48,100,000,000 

Total funds awarded $47,600,827,887 

Total funds paid out $38,401,404,944 

Federal Highway Administration - Highway infrastructure 

investment 

$25,732,303,064 

Federal Transit Administration - Transit capital assistance $6,539,505,336 

Federal Railroad Administration - Capital grants to the 

national railroad passenger corporation 

$1,301,829,570 

Federal Aviation Administration - Grants in aid for 

airports 

$1,074,305,920 

Office of the Secretary of Transportation - Supplementary 

discretionary grants for national system 

$1,017,668,462 

Federal Railroad Administration - capital assistance for 

high speed 

$994,799,255 

Federal Transit Administration - Fixed guideway 

infrastructure investment 

$697,230,223 

Source: Recovery.gov 
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Table A.2: Unemployment rates for states 

Year: 2008 Year: 2009 

Rank State Rate Rank State Rate 

 United States 5.8  United States 9.3 

1 South Dakota 3.0 1 North Dakota 4.1 

2 North Dakota 3.1 2 Nebraska 4.7 

2 Wyoming 3.1 3 South Dakota 5.2 

4 Nebraska 3.3 4 Montana 6.1 

5 Utah 3.5 5 Iowa 6.2 

6 Oklahoma 3.7 5 New Hampshire 6.2 

7 New Hampshire 3.9 7 Wyoming 6.3 

8 Iowa 4.0 8 Louisiana 6.6 

8 Virginia 4.0 9 Oklahoma 6.7 

10 Hawaii 4.1 10 New Mexico 6.8 

11 West Virginia 4.2 11 Hawaii 6.9 

12 Mary Land 4.3 11 Vermont 6.9 

13 Kansas 4.4 11 Virginia 6.9 

13 Louisiana 4.4 14 Kansas 7.2 

15 Montana 4.5 15 Idaho 7.4 

15 New Mexico 4.5 15 Maryland 7.4 

15 Vermont 4.5 17 Arkansas  7.5 

18 Idaho 4.7 17 Texas 7.5 

19 Colorado 4.8 19 Utah 7.6 

19 Delaware 4.8 20 Alaska 7.7 

19 Wisconsin 4.8 20 West Virginia 7.7 

22 Texas 4.9 22 Delaware 7.9 

23 Alabama 5.0 23 Minnesota 8.0 

24 Massachusetts 5.3 23 Pennsylvania 8.0 

25 Arkansas 5.4 25 Colorado 8.1 

25 Maine 5.4 25 Maine 8.1 

25 Minnesota 5.4 27 Connecticut 8.2 

25 New York 5.4 27 Massachusetts 8.2 

25 Pennsylvania 5.4 29 New York 8.3 

25 Washington 5.4 30 Wisconsin 8.7 

31 New Jersey 5.5 31 New Jersey 9.0 

32 Connecticut 5.6 32 Mississippi 9.4 

33 Indiana 5.8 32 Missouri 9.4 

34 Missouri 5.9 32 Washington 9.4 

35 Arizona 6.0 35 District of Columbia 9.7 

36 Florida 6.3 36 Georgia 9.8 

36 Georgia 6.3 37 Alabama 9.9 

36 North Carolina 6.3 37 Arizona 9.9 

39 Alaska 6.4 39 Illinois 10.0 

39 Illinois 6.4 40 Ohio 10.1 

41 Ohio 6.5 41 Kentucky 10.3 

41 Oregon  6.5 42 Florida 10.4 

43 District of 

Columbia 

6.6 42 Indiana 10.4 

43 Kentucky 6.6 44 North Carolina 10.5 

43 Tennessee 6.6 44 Tennessee 10.5 

46 Mississippi 6.8 46 Rhode Island 10.9 

46 South Carolina 6.8 47 Oregon 11.1 

48 Nevada 7.0 48 California 11.3 
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49 California 7.2 49 South Carolina 11.5 

50 Rhode Island 7.7 50 Nevada 11.6 

51 Michigan 8.3 51 Michigan 13.4 

SOURCE: Bureau of Labor Statistics, 2008, 2009b 
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Table A.3: Augmented Dickey Fuller test 

 

Variable Mo

del 

Test 

statistic 

Z(t) 

La

gs 

1%  5%  MacKinno

n p-value 

for Z(t) 

Constant/Tr

end 

significance 

GDP C -2.154 0 -3.641 -2.955 0.2232 C=0.006 

C  

& T 

-2.555 12 -4.334 -3.580 0. 302 T=0.030 

Consumption C  -1.474 0 -3.648 -2.958 0.6578 C=0.024 

C & 

T 

-2.419 12 -4.343 -3.584 0.3698 T=0.033 

Investment C -2.107 2 -3.655 -2.961 0.2416 C=0.038 

Net exports C -2.396 1 -3.648 -2.958 0.1430 C=0.024 

C & 

T 

2.628 3 -4.260 -3.548 0.2671 T=0.050 

Gov.spending C -2.266 4 -2.668 -2.616 0.1833 C=0.049 

C 

&T 

-2.323 11 -4.334 -3.580 0.4213 T=0.41 

Wages C & 

T 

-2.876 11 -4.334 -3.580 0.1706 T=0.018 

Interest rate C 

&T 

-2.956 12 -4.343 -3.584 0.1447 T0.020 

Population C -3351 2 -3.655 -2.961 0.0127 C=0.000 

C  

& T 

-2.598 12 -4.343 -3.584 0.2810 T=0.023 

Employment C -2.332 5 -3.675 -2.969 0.1619 C=0.027 

ARRA_spend C 

&T 

-3.843 5 -4.380 -3.600 0.0145 T=0.023 

Technology C -2.809 1 -3.648 -2.958 0.0570 C=0.009 

C & 

T 

-0.536 2 -4.251 -3.544 0.9820  

ARRA jobs C & 

T 

-6.902 2 -4.380 -3.600 0.000 T=0.000 

      C=Constant, T=Trend 
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Table A.4: Multicollinearity in Keynes model variables 

Correlations 

 GDP Consumption Investment Net exports Gov-

spending 

GDP 
Pearson Correlation 1 1.000

**
 -.184 -.150 .991

**
 

Sig. (2-tailed)  .000 .248 .349 .000 

Consumpti

on 

Pearson Correlation 1.000
**
 1 -.175 -.147 .988

**
 

Sig. (2-tailed) .000  .275 .359 .000 

Investment 
Pearson Correlation -.184 -.175 1 .710

**
 -.227 

Sig. (2-tailed) .248 .275  .000 .154 

Net exports 
Pearson Correlation -.150 -.147 .710

**
 1 -.157 

Sig. (2-tailed) .349 .359 .000  .327 

Governme

nt spending 

Pearson Correlation .991
**
 .988

**
 -.227 -.157 1 

Sig. (2-tailed) .000 .000 .154 .327  

**. Correlation is significant at the 0.01 level (2-tailed). 
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Table A.5: Multicollinearity in Solow growth model variables 

Correlations 

 GDP Population Interest Technology Wages Government 

spending 

GDP 

Pearson 

Correlation 

1 -.389
*
 .603

**
 .119 .122 .144 

Sig. (2-tailed)  .011 .000 .459 .442 .364 

Population 

Pearson 

Correlation 

-.389
*
 1 -.933

**
 -.357

*
 .517

**
 .490

**
 

Sig. (2-tailed) .011  .000 .022 .000 .001 

Interest 

Pearson 

Correlation 

.603
**
 -.933

**
 1 .336

*
 -.399

**
 -.368

*
 

Sig. (2-tailed) .000 .000  .032 .009 .017 

Technology 

Pearson 

Correlation 

.119 -.357
*
 .336

*
 1 -.604

**
 -.601

**
 

Sig. (2-tailed) .459 .022 .032  .000 .000 

Wages 

Pearson 

Correlation 

.122 .517
**
 -.399

**
 -.604

**
 1 .999

**
 

Sig. (2-tailed) .442 .000 .009 .000  .000 

Government 

spending 

Pearson 

Correlation 

.144 .490
**
 -.368

*
 -.601

**
 .999

**
 1 

Sig. (2-tailed) .364 .001 .017 .000 .000  

*. Correlation is significant at the 0.05 level (2-tailed). 

**. Correlation is significant at the 0.01 level (2-tailed). 
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