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INTRODUCTION: 

Spending by local government depends primarily on the availability of revenue. The 

combination of shrinking federal and state aid with tax limitations has been a shift to greater 

dependence of own-sources revenue. General sales and excise taxes provide important 

alternatives to the property tax for diversifying own-source revenue in addition to miscellaneous 

fees and charges.  

 Although the property tax is considered the most reliable source of revenue for 

municipalities, intergovernmental revenue remains an important, although declining, source of 

revenue as well. Hence, tax revenue and intergovernmental revenue, especially for larger urban 

cities, continue as staples of municipal government revenue sources (Bergvall, Charbit, Kraan & 

Merko 2006). The trump administration’s quest to accelerate investment in the nation’s 

infrastructure has rekindled interest in to critical role of intergovernmental revenues municipal 

spending, particularly for capital improvements. The restrictions and timing of IGR makes it 

better fit with the episodic spending patterns of capital budgets.  

 Municipal governments provide a variety of public goods and services to their citizens 

through their operating and capital budgets; from disposal of garbage to public safety to 

recreation and leisure services to construction of roads, bridges and rails. Logan and Morgan 
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(1977) identify four factors that affect municipal government expenditure ; financial resources 

available to the locality, the present and future need for public goods/services as determined by 

population heterogeneity, the existence of political influence, and the availability of 

intergovernmental aid. 

 The Tiebout hypothesis (1956) provides that households move to jurisdictions that best 

maximize their preferences for a mixture of taxes and public services. In order for cities remain 

competitive in attracting and retaining households, they must provide both a core public 

infrastructure and quality public services (Yusuf & Srithongrung 2017).  

This study examines the impact of IGR on a city’s investment in capital improvements 

for general purposes, mostly public infrastructure. Municipal governments invest in capital 

projects to increase availability, improve accessibility and ensure quality of public infrastructure 

like roads, bridges, bullet trains, health and recreational facilities. Given the link between 

economic wellbeing of a city and its capital outlay, it becomes vital to investigate factors that 

may be associated with local governments’ capital spending.  

Municipal capital spending tends to be bankrolled using debt, dedicated revenue, general 

revenue and if permitted intergovernmental revenue. Using data from to 2000 to 2015 for 146 of 

the largest cities in the United States, this study examines the flypaper effect of 

intergovernmental revenue on capital spending. The findings of this paper contribute to the 

literature by examining the effect of both state and federal aid on municipal capital spending 

while accounting for total public expenditure. The research further examines the effect of 

intergovernmental revenue on the marginal propensity to invest in capital outlay at the local 

level.  
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The study proceeds as follows: a discussion of the flypaper theory, intergovernmental 

revenue and public spending and the importance and determinants of capital spending. The study 

concludes with data description, a logic model, results from the analysis and discussion of the 

findings, conclusion and implications including a discussion for further research. 

The Flypaper Theory 

‘Money hits where it sticks’. This familiar phrase, coined by Melvin Arthur Okun, captures a 

well-documented stimulus effect that grants have on public spending. Increase in 

intergovernmental aid is associated with an increase in public spending. The flypaper effect 

holds that the stimulus effect of a dollar increase in grants on public spending is greater than that 

of a comparable increase in personal income (Inman 2008). Researchers have previously linked 

public spending with demographics (Oates 1977, 1981). For example, an increase in personal 

income is associated with an increase in local government spending. As personal income 

increases, residents of a jurisdiction demand a relatively higher quality of public service. This is 

encapsulated in Wagner’s Law, which states that as income grows in a country there is 

corresponding increase in public spending (Wagner 1911).  

 Research by Henderson (1968) and Gramlich (1969) shows that not only is public 

spending driven by socio-economic characteristics, but governmental grants have a larger impact 

on government spending than a dollar equivalent increase in personal income. Specifically, their 

research revealed that for each dollar increase in grants public spending increases by $0.30 

compared to $0.05 increase in public spending from a dollar increase in personal income (Inman 

2008).  
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 Several studies have investigated the flypaper effect and consistently show that 

intergovernmental aid has a greater stimulative impact on public spending that comparable 

increases in household income (Inman 1979), (Weicher 1972), (Gramlich and Galper 1973), 

(Bowman 1974) and (Case, Hines and Rosen 1993). Hence, intergovernmental aid has a flypaper 

effect on public spending.  Weicher (1972) investigates the impact of aid on government 

expenditure by local governments including school districts and finds that a dollar increase in 

grants led to $0.90 increase in spending.  Using data from 1969-1970 for school districts in West 

Virginia, Bowman (1974) concludes that matching grants increase school spending unlike non-

matching grants, which substituted for locally raised money. Grants have a positive impact on 

state and local government expenditures (operating and capital) whether the grant is open-ended, 

closed-ended, or closed-ended categorical grants (Gramlich and Galper,1973).  

It is important to note that the response of public spending to changes in 

intergovernmental revenue is considered either symmetrical or asymmetrical (Gamkhar and 

Oates 1996). In the case of an asymmetrical response, public spend increases when there is an 

increase in intergovernmental revenue and at least maintained when there is a decrease in 

intergovernmental revenue. Stine (1994) and Heyndels (2001) find evidence to support the 

asymmetrical response of grants to public spending. On the other hand, a symmetric response 

occurs when public spending increases or decreases with an increase or decrease in grants. 

Ghamkar and Oates (1996) observe no statistical evidence to support asymmetrical behavior of 

grants.  Even though these researches have mixed conclusions, the flypaper effect is evident in 

both cases (symmetry and asymmetry). 

More recent evidence of the flypaper effect is noted in the literature. For example, Melo 

(2001), uses a panel data regression method to analyze local governments in Colombia. Melo 
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(2001) finds evidence that the flypaper effect is more pronounced as local governments increase 

their dependence on intergovernmental revenue. That is, the magnitude of the flypaper effect 

increases with reliance on intergovernmental revenue. Similarly, Dahlberg, Mork, Rattso & 

Argen (2008) analyze the Swedish grant system and find that an increase in federal grants is 

associated with an increase in local spending rather than reducing taxes, again supporting a 

flypaper effect. 

Prior research has left unexamined the impact of intergovernmental revenue on local 

capital spending. This paper investigates the application of the flypaper effect in the context of 

municipal capital spending: Does intergovernmental aid lead to increases in capital spending at 

the municipal level, all other things being equal? 

 

Intergovernmental Revenue and Spending 

Intergovernmental revenue that a municipality receives typically includes grants, shared taxes 

and contingent loans and advances (U.S. Government Accountability Office 2009). 

Intergovernmental revenue for municipalities generally comes from the federal government and 

from state government. The following graph is the average intergovernmental revenue per capita 

for 146 fiscally standardized U. S. cities prepared by the Lincoln Institute of Land Policy (2018). 
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Source: Lincoln Institute of Land Policy, Fiscally Standardized Cities. 

http://datatoolkits.lincolninst.edu/subcenters/fiscally-standardized-cities/ 

From Figure 1, state aid provides a far larger portion of intergovernmental revenue for 

municipalities than federal aid. Therefore, it can be argued that municipalities tend to rely more 

on state aid than they do on federal aid.  From the graph, it can be noted that the supply of 

intergovernmental revenue has been stable since 2000, with a slight dip in 2008 attributable to 

the Great Recession.  

Ali, Lerme and Nakosteen (1993) identify two factors that determine the level of 

intergovernmental aid; need based and fiscal effort. The authors explain that need based is 

assessed by the relative per capita income of the jurisdictions. Jurisdictions with lower per capita 

income are more likely to receive larger amount of intergovernmental aid compared to 

jurisdictions with higher per capita income. Fiscal effort is measured by the comparison between 

cost of providing services and the requisite revenue generated by the jurisdiction. By implication, 

jurisdictions that are unable to raise the needed revenue to provide local goods and services are 

more likely to receive aid relative to jurisdictions that have a relative greater revenue raising 
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capacity.  It must be noted that aside from equity and efficiency considerations, political 

considerations also affect the amount of aid jurisdictions receive (Worthington & Dollery, 1998). 

 The ability of local governments to continue providing new services or maintain existing 

ones to citizens hinges on the amount of revenue that the jurisdiction can raise. The amount of 

revenue raised by a municipality customarily comes from own-source revenue and 

intergovernmental revenue. This underscores the importance of intergovernmental revenue to 

municipalities. 

Bradford & Oates (1971) explain that intergovernmental grants are perceived as 

additional income by local governments and therefore should have allocation and distribution 

effects similar to private income (Melo 2002). 

Bracco, Lockwood, Porcelli and Redoano (2015) find evidence of intergovernmental 

grant increasing public spending in 526 municipalities in Italy from 1998 to 2010. Specifically, 

Bracco et. Al (2015) indicate that a €1 per capita increase in intergovernmental aid increased per 

capita spending by €0.83 when aid is treated as exogenous; on the other hand, when aid is treated 

as endogenous, a €1 per capita increase in aid increased per capita spending by €0.43. The 

authors treated grants per capita as exogenous by initially estimating their regression equation by 

ordinary least square estimation (OLS). However, a Hausman test revealed grants per capita is 

endogenous and therefore an alignment dummy was used as an instrument in a two-stage least 

squares model. In both cases, increases in grant per capita was associated with an increase in per 

capita spending. 

The dependence on intergovernmental aid is and has been evident. A handful studies 

have investigated the impact of intergovernmental aid on local government (Ali, Lerme & 
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Nakosteen,1993; Lyons & Morgan, 1977; Mogues, Benin & Cudjoe 2010; Bell & Bowman 

1987, Fisher & Wassmer 2015).  

Capital Spending 

Capital expenditure describes outlays that add to or maintain capital or fixed assets. They usually 

are costly, have a usable life that exceeds one year, and require a sizeable amount of funding. 

They include spending on facilities and acquisition of equipment (Vogt 2004). Capital outlay or 

spending on infrastructure forms a notable amount of local government spending. As of 2015, it 

was estimated that capital spending represents about 3%-12% of all total expenditures by state 

and local government (US census 2015). After adjusting for inflation (2015 dollars), on average, 

municipal capital outlay per capita has ranged from a minimum of $610 to $805. From the year 

2000 municipal capital outlay per capita continued to rise until the Great recession hit the 

economy. Figure 2 illustrates the general capital outlay of 146 fiscally standardized cities; 
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General capital outlay peaked in 2009 in response to the American Recovery and 

Reinvestment Act (ARRA) program instituted to salvage the Great Recession. Of note, 

municipal capital outlay has steadily declined since the Great Recession. Marlowe (2012) insists 

that the decline of capital spending is consistent with the repercussions of past recessions. This 

implies that the aftermath of recessions tends not to be fleeting. 

Since capital spending occupies a considerable amount of public spending, it is necessary 

to further research into the importance and determinants of capital spending. For instance, Ghosh 

& Gregoriou (2008) find evidence that expenditure on maintaining capital facilities rather than 

investing in new facilities led to economic growth in local economies of non-OECD countries. 

Bivens (2012) acknowledges the essence of maintaining a balance by state governments. Bivens 

(2012) insists on the need for capital investment by asserting that capital investment improves 

economic growth by way of stimulating private investment, specifically, public capital 

investments are expected to increase private sector productivity by 15% to 45% nationwide. It is 

crucial to note that not only is capital spending important in driving economic growth but more 

importantly strategic capital expenditure (Vander, Casey & Holden 2013). The authors explain 

strategic capital spending as capital spending that provides economic ends such as construction 

of roads, water, drainage and sewer. 

Factors determining capital spending in local government have been documented by 

researchers. Using the 48 contiguous states as the unit of analysis from 1983 to 1984, Temple 

(1994) showed that jurisdictions with a higher private income tend to invest relatively more in 

capital investment than jurisdictions with lower income. She comes to this conclusion using the 

median voter framework. She indicates that these higher capital investments are largely financed 

by issuing general obligation bonds. Wang & Hou (2009) and Porteba (1995) found evidence to 
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suggest that pay-as-you-go financing affects capital spending. Specifically, Porteba (1995) 

asserts that the pay-as-you-go requirement in states is inversely associated with capital spending, 

thus, this requirement decreases the rate or inflow of capital investment among states. He adds 

that, states that maintain a separate budget for capital spending tend to spend more on capital 

investment relative to states with unified budget. 

Fisher & Wassmer (2015) provide a study on state-local government capital expenditure. 

With state-local government as a unit of analysis, they found that economic cycles affect capital 

expenditure, particularly capital expenditures increased during the recessionary periods 2002, 

2008 and 2009. From Fisher & Warmer (2015), there is a reason to believe that states tend to be 

counter cyclical on capital spending since capital expenditure increased during the 2008-2010 

recession. It can also be argued that operating expenditures by states are procylical since states 

typically reduce this spending in recessionary periods. Other factors that positively affect capital 

expenditure include income, population change and interest rates.  

Pegano (2002) noticed a continuous rate of increase in capital spending in municipalities 

during the last economic boom (1993-2000). Pegano (2002) acknowledges that capital spending 

during the boom was influenced by own source revenue, debt and potentially intergovernmental 

aid. This is because, the boom period was marked by a remarkable increase in revenue 

generating capacity of municipalities, surplus budgets and federal and state transfers. However, 

the literature is yet to consider the extent to which municipal capital spending is associated with 

intergovernmental revenue. To what extent should municipalities rely on aid to finance capital 

expenditure? The current study seeks to extend the frontier by examining the impact of both 

federal and state aid on municipal governments capital spending.  
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HYPOTHESES 

The flypaper effect posits that intergovernmental aid has a stimulating effect on public spending 

and for which research has found evidence to substantiate the stimulating effect (Melo 2002; 

Gramlich & Galper 1973; Inman 2208). Dalhlber et. al (2008) contend that federal grants are 

directed to increasing local public spending rather than reducing taxes. Thus, intergovernmental 

revenue tends to increase local public spending. Given the flypaper phenomenon and conclusions 

regarding the impact of intergovernmental revenue on spending in the literature, it is therefore 

hypothesized that not only does intergovernmental revenue increase general expenditure but also 

increases capital spending. The following hypotheses are tested; 

H1: Capital spending at the municipal level is positively associated with an increase in 

intergovernmental revenue. 

H2: Municipal capital spending increases with inflow of federal and state aid. 

 This research does not distinguish between matching and lump-sum grants because of 

lack of data. However, both are expected to increase capital expenditures all other things being 

equal. The ability of municipal governments to provide and sustain public services is tied to their 

ability to raise revenue, better still own source revenue (Productivity Commission 2008). Own-

source revenue constitutes taxes on individual income, sales & gross receipts, property plus non-

tax revenues from service charges and regulatory fees. Own-source revenue increases the 

capacity of municipalities to invest in capital spending and municipalities are inclined to invest 

surpluses after a fiscal year into capital projects (Pagano 2002). Therefore, the ensuing 

hypothesis is tested;  

H3: Own source revenue is positively associated with municipal capital spending 
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DATA DESCRIPTION & METHODOLOGY 

Data used for this research are collected from secondary sources. Data used for this analysis 

primarily comes from the Fiscally Standardized Cities (FiSC) database maintained by the 

Lincoln Institute of Land Policy.  Additional data on control variables comes from the US 

Census Bureau, Bureau of Economic Analysis (BEA) and the International City/Council 

Management Association (ICMA).  

 The Lincoln Institute of Land Policy maintains over 40 years of fiscally standardized data 

on expenditures, revenues and debt for 150 large US cities. This research analyzes panel data 

from 2000 to 2015. The analysis excludes four cities from the analysis:  Washington D.C., 

Rutland, Maine, Detroit, Michigan and Chicago, Illinois. Chicago and Detroit. These cities are 

excluded because of their prolonged financial woes, which are likely to distort their revenue and 

expenditure decisions. Rutland, Maine is dropped because of unavailable census data due to its 

small population. Washington D.C., is excluded from the analysis because it functions as city-

state. The 146 cities and 16 years of data provide a total of 2,336 observations for the analysis. 

All financial data are adjusted for inflation. 

Lyons and Morgan (1977) posit that municipal spending is determined by among others 

economic resources in the jurisdiction, demand for goods and services as determined by 

measures of population and availability of additional funds (e.g. IGR). In the same vein, 

municipal capital spending is determined to be among others a function of a municipal’s own-

source revenue, a city’s capacity to issue debt, current expenditure on operations, population 

measures and potentially IGR. 
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The dependent variable for this analysis is general capital outlay per capita for the 146 

fiscally standardized cities. According to the Lincoln Institute, general capital outlay comprises 

capital spending on education, hospitals, highways, corrections, natural resources, parks and 

recreation, sewerage, solid waste and other general capital outlay. 

The independent variable of interest is intergovernmental revenue (aid) per capita. As 

noted, the intergovernmental revenue is the sum of state and federal government revenue. It may 

include shared taxes, grants, loans and advances from state government(s) or federal government 

(U.S. Government Accountability Office 2009). It is expected that intergovernmental revenue 

has a positive relationship with general capital outlay if the flypaper effect is applicable in this 

context. The set of control variables used in this analysis are own-source revenue per capita, 

interest on general debt per capita, population density, expenditures on current operations and 

personal income. 

Own-source revenue per capita as described by the Lincoln Institute comprises taxes, 

charges and miscellaneous general revenue. Own source revenue also includes charges on 

parking facilities, parks and recreation, solid waste management, natural resources etc. Own-

source revenue is used as proxy to gauge a municipality’s fiscal capacity. Direct expenditure per 

capita comprises expenditures on current operations and general capital outlay per capita.  

Expenditures on current operation is lagged because delayed maintenance contributes to a 

higher capital spending and increase pressure on expenditures on current operation affects capital 

spending. Consequently, expenditures on current operations exerts a negative influence on 

municipal’s capital outlay. Expenditures on current operations are lagged (t-1) and (t-2) to deal 

with potential endogeneity with other explanatory variables in the model. Interest on debt per 
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capita constitutes interest on both long and short-term debt. Interest on debt measures a 

municipality’s capacity to issue debt and it is expected to have a positive influence on capital 

spending.  

Population density assess the impact of congestion and it is expected to have a positive 

influence on municipal capital spending. Personal income proxies demand for goods and 

services. Increase in income in a jurisdiction tends to correspond to increase demand for more or 

improved public infrastructure. Hence, personal income is envisaged to have a positive effect on 

capital spending. Population change accounts for growth rate of population. A set of fiscal year 

dummies (excluding 2008) are included as control variables to account for year specific 

differences in capital spending with the year the Great Recession began. Unlike Fisher and 

Wassmer (2015), variable measuring political ideology is not included since cities tend not to 

explicitly identify with a political ideology, say republican city or a democrat city. Table 1 

summarizes the variables used and their sources; 

Table 1: Variable Description and Source   

Variable  Definition  Source 

GeneralCap General capital outlay per capita ($) Lincoln Institute of Land Policy 

IGR Total intergovernmental revenue per capita ($) Lincoln Institute of Land Policy 

Stateaid Total state aid per capita ($) Lincoln Institute of Land Policy 

Fedaid Total federal aid per capita ($) Lincoln Institute of Land Policy 

Own-source Total own-source revenue per capita ($) Lincoln Institute of Land Policy 

Interest on debt Interest on general debt per capita ($) Lincoln Institute of Land Policy 

Popdensity Ratio of land size (square miles) to population U.S. Census Bureau 

Personalincome Personal income ($) Bureau of Economic Analysis 

Popchange Population change U.S. Census Bureau 

Currentoperations Expenditures on current operations per capita ($) Lincoln Institute of Land Policy 

MPI Ratio of General capital outlay to personal income per capita Lincoln Institute of Land Policy 
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Model Specification & Summary Statistics 

𝐺𝑒𝑛𝑒𝑟𝑎𝑙𝐶𝑎𝑝𝑖𝑡 =  𝛽0 +  𝛽1(𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠) + 𝛽2𝐼𝐺𝑅𝑖𝑡 + 𝛽3𝑂𝑤𝑛𝑠𝑜𝑢𝑟𝑐𝑒𝑖𝑡 + 𝛽4𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡𝑜𝑛𝑑𝑒𝑏𝑡𝑖𝑡

+ 𝛽5𝑃𝑜𝑝𝑑𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡 + 𝛽6𝑃𝑒𝑟𝑠𝑜𝑛𝑎𝑙𝑖𝑛𝑐𝑜𝑚𝑒𝑖𝑡 + 𝛽7𝑃𝑜𝑝𝑐ℎ𝑎𝑛𝑔𝑒𝑖𝑡 + 𝛽8𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠𝑖𝑡−1

+ 𝛽8𝐶𝑢𝑟𝑟𝑒𝑛𝑡𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠𝑖𝑡−2 +  𝜀𝑖𝑡 … … … … … … . 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝟏 

Equation 1 is estimated to assess the impact of intergovernmental revenue on general capital 

outlay controlling for other factors. Like Fisher and Wassmer (2015), Fixed effects Prais-

Winsten regression methodology is used to estimate the model in equation 1. Prais-Winsten 

estimation corrects for heteroskedasticity and first-order autoregression concurrently. A series of 

stationary test are performed on the variablesand reveal that the panel data is stationary. A log 

transformation of variables is used to deal with possible non-linear relationships between the 

dependent and independent variables.  

Table 2 is the summary statistics used in this regression analysis; 

Table 2: Descriptive Statistics of Variables in the Analysis   

Variable Obs Mean  SD Min Max 

Dependent Variables      

General Capital Outlay 2336 712.39 369.69 13 3217 

MPI 2336 0.61 0.05 0.25 0.74 

Independent Variables 
 

   

IGR 2336 1973.16 867.12 534 5222 

Stateaid 2336 1641.50 795.76 341 4549 

Federalaid 2336 331.65 234.53 12 2066 

Own-source revenue 2336 3125.75 1072.88 1167 8255 

Interest on Debt 2336 288.72 177.99 15 1289 

Pop Density 2336 0.0005 0.0006 0.00004 0.007 

Personal Income 2336 40130.14 12415.15 18423 153500 

Pop Change 2336 0.74 4.68 -53.43 176.66 

Current Operations 2336 4548.91 1382.95 1921 9505 
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Results and Discussion 

Table 3 reports the regression results for the log of general capital outlay per capita on the 

independent variables. Model 2 is differentiated from Model 1 by splitting IGR into state and 

federal aid. The effect of the Great Recession is captured by the year dummies. After controlling 

for other factors, capital spending has significantly differed by year both in model 1 and 2 (Table 

3). Compared to 2008, municipal capital spending has significantly declined since 2011. The 

American Recovery and Reinvestment Act (ARRA) effect is captured by the positive and 

significant dummies for 2009 and 2010 particularly 2009.  That is, compared to 2008, municipal 

capital spending per capita in 2009 and 2010 was higher than that of 2008. This is because 

ARRA made funds available from March 2009 through September 2010 (Fisher and Wassmer 

2015). 

Table 3: Regression Results Log General Capital Outlay per capita 

Explanatory Variable Model 1 Model 2 

Constant -1.159 (0.807) -0.951 (0.8819) 

2000 Year dummy  0.040 (0.025) 0.042* (0.024) 

2001 Year dummy 0.027 (0.025) 0.029 (0.025) 

2002 Year dummy 0.037 (.023) 0.036 (0.023) 

2003 Year dummy 0.008 (0.021) 0.006 (0.021) 

2004 Year dummy 0.007 (0.017) 0.003 (0.017) 

2005 Year dummy 0.029* (0.011) 0.026* (0.012) 

2006 Year dummy 0.022*** (0.006) 0.019** (0.007) 

2007 Year dummy -0.029*** (0.003) -0.029*** (0.003) 

2009 Year dummy 0.042*** (0.005) 0.043*** (0.005) 

2010 Year dummy 0.027*** (0.003) 0.023*** (0.005) 

2011 Year dummy -0.023*** (0.006) -0.029*** (0.008) 

2012 Year dummy -0.089*** (0.008) -0.099*** (0.010) 

2013 Year dummy -0.129*** (0.008) -0.136*** (0.009) 

2014 Year dummy -0.171*** (0.011) -0.176*** (0.010) 

2015 Year dummy -0.220*** (0.013) -0.222*** (0.013) 

Log IGR 0.421*** (0.055)  

Log Stateaid  0.317*** (0.047) 

Log Fedaid  0.094*** (0.024) 

Log Own-source revenue 0.705*** (0.065) 0.685*** (0.072) 
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Table 3 continued   

Log Interest on debt 0.114*** (0.026) 0.109*** (0.026) 

Log Popdensity 0.095***(0.034) 0.094** (0.033) 

Log Personalincome 0.188*(0.081) 0.199* (0.080) 

Pop Change 0.0009 0.0009 

Log Current Operations lag1 -0.135* (0.066) -0.127 (0.065) 

Log Current Operations lag2 -0.227** (0.065) -0.213 (0.065) 

R-Squared 0.8064 0.806 

Significance levels  *p < 0.1, **p < 0.05, ***p <0.01; Two-tailed tests 

 

IGR is positive and significant in model 1. Holding other factors constant, for every 10 percent 

increase in IGR, municipal governments spend about 4.2 percent in general capital outlay.  

This is consistent with the implication of the flypaper theory which posits that increase in 

intergovernmental revenue leads to increase in spending, hence confirming hypothesis 1. IGR is 

split into state aid and capital aid in model 2. It is interesting to note that, although both state and 

federal aid is positive and significant, state aid has a more invigorating effect on capital spending 

than federal aid. This is because the magnitude of state aid to local governments is substantially 

higher than federal aid as shown in graph1. A 10 percent increase in state aid is estimated to 

increase municipal capital spending by 3.1 percent compare to a 10 percent increase federal aid 

stimulating a 0.9 increase in capital spending all other things being equal.  

The disparity of the impact of state and federal aid may be attributed to the composition 

of federal grants as federal aid is predominantly public welfare and health grants. In consonance 

with theory and the results of previous studies, both own-source revenue and personal income 

are positive and significant. The elasticity of own-source revenue with respect to municipal 

capital spending per capita is about 0.7. This implies that a 10 percent increase in own-source 

revenue leads to about 7 percent increase in capital spending per capita, all other things being 

equal.  
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Consistent with Fisher and Wassmer findings, population density which measures 

congestion in the use capital infrastructure is positive and significant. A 10 increase in 

population density leads to about 1 percent increase in municipal capital spending per capita, 

holding other factors constant. Population change is not significant. Hence, there is evidence to 

suggest that population increase does not necessarily leads to capital investment unless the 

increase leads to congestion. From model 1 and 2, there is evidence to suggest that issuance of 

debt exerts a positive influence on local capital spending. A 10 percent increase in interest on 

debt leads to a 1 percent increase in investment in local per capita spending. The regression 

models (1 and 2) show that expenditures on current operations lagged is negative and significant. 

A 10 percent increase in expenditures on current operations decrease expenditure on 

capital investment by about 1 to 2 percent. This suggest a substitution effect between capital 

spending and expenditure on current operations at the municipal level. It must be noted that 

expenditures on current operations is lagged to avoid potential endogeneity with other 

coterminous independent variables in the regression.  

 

City Governments’ Marginal Propensity for Capital Investment  

Marginal propensity to invest (MPI) stems from Keynesian economics principle that describes 

how much investment changes in response to changes in income. It is the ratio of a change in 

investment to a change in income. It can be argued that MPI describes the tendency to invest and 

in this context investment in capital outlay. A dependent variable is created to gauge the MPI of 

municipalities. MPI is measured by the ratio of the log of general capital outlay per capita to the 

log of personal income. It is hypothesized that the explanatory variables (from model 1 and 2) 
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affects a city’s MPI as well. Therefore, the explanatory variables in model 1 and 2 are regressed 

on MPI.  

Table 4: Regression MPI=Log General Capital Outlay/Log Personal Income 

Explanatory Variable Model 3 Model 4  

Constant 0.171*** (0.047) 0.198*** (0.049)  

2000 Year dummy  0.014*** (0.001) 0.014*** (0.001)  

2001 Year dummy 0.012*** (0.001) 0.012*** (0.002)  

2002 Year dummy 0.013*** (0.0009) 0.013*** (0.0009)  

2003 Year dummy 0.009*** (0.0008) 0.009*** (0.0008)  

2004 Year dummy 0.007*** (0.0008) 0.007*** (0.0008)  

2005 Year dummy 0.007*** (0.0006) 0.007*** (0.0008)  

2006 Year dummy 0.004*** (0.0004) 0.004*** (0.0004)  

2007 Year dummy -0.002*** (0.0002) -0.002*** (0.0004)  

2009 Year dummy 0.006*** (0.0002) 0.006*** (0.0002)  

2010 Year dummy 0.003*** (0.0004) 0.003*** (0.0004)  

2011 Year dummy -0.004*** (0.0007) -0.004*** (0.0007)  

2012 Year dummy -0.012*** (0.0007) -0.012*** (0.0008)  

2013 Year dummy -0.015*** (0.0005) -0.016*** (0.0007)  

Table 4 (continued)    

2014 Year dummy -0.021*** (0.0006_ -0.021*** (0.0006)  

2015 Year dummy -0.027*** (0.0005) -0.027*** (0.0005)  

Log IGR 0.039*** (0.006)   

Log Stateaid  0.029***(0.005)  

Log Fedaid  0.009*** (0.002)  

Log Own-source revenue 0.057*** (0.006) 0.055*** (0.007)  

Log Interest on debt 0.010*** (0.002) 0.014*** (0.003)  

Log Popdensity 0.012*** (0.003) 0.012*** (0.003)  

Log Personalincome    
 

Pop Change 0.00007 (0.00008) 0.00007 (0.00008)  

Log Current Operations lag1 -0.012** (0.006) -0.011* (0.0062)  

Log Current Operations lag2 -0.020** (0.006) -0.019** (0.0062)  

R-Squared 0.8207 0.8205  

Significance levels  *p < 0.1, **p < 0.05, ***p <0.01; Two-tailed tests  

 

Table 4 shows the estimation of MPI on the explanatory variables. Consistently, the year 

dummies exhibit similar signs and statistical significance. This implies that the tendency to 

invest in capital expenditure in each fiscal year tends to differ from other years. It can be noticed 
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that the marginal propensity to invest has decline since 2011 in comparison with 2008. The 

decline is attributed to the aftereffects of the Great Recession. From model 3 and 4, own-source 

revenue remains the most potent variable to exert influence on a municipality’s MPI. All other 

things held constant, a 10 percent increase in own-source revenue increases MPI by 0.6. Like 

models 1 and 2 in table 3, state aid better stimulates MPI at the municipal level than federal aid 

does.  

CONCLUSION 

This paper confirms the application of the flypaper effect on capital spending. Intergovernmental 

revenue stimulates local government capital spending per capita.  It provides statistical evidence 

to show that IGR has larger impact on capital spending than personal income, which is consistent 

with the flypaper proposition. This paper provides empirical evidence to suggest that state aid 

compared to federal aid is more important to municipalities with regards to capital spending per 

capita.  

We conclude that municipalities tend to direct state aid to capital outlays compared to 

federal aid. As noted by Fisher and Wassmer, municipal capital outlay is considered a normal 

good. As shown in all the models, an increase in income (IGR) leads to an increase in capital 

spending per capita, all other things held constant. This is evidenced by the positive and 

significant coefficients of IGR, state and federal aid. There is empirical evidence to suggest that 

there is a substitution effect between expenditure on current operations and capital outlays. From 

the analysis, it is revealed that on average, municipalities have not fully recovered from the 

aftermath of the Great Recession. This is evidenced by the fact that general capital outlay per 

capita has further plunge beyond pre-recession capital spending per capita. The magnitude of the 
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repercussion of the decline of capital outlay per capita on municipalities will be worth 

investigating.  

We conclude that population change does not necessarily triggers increase in capital 

outlay per capita, rather population density. Hence, population density is arguably a proxy of 

capital consumption. Per this analysis, own-source revenue exerts the most influence on capital 

spending per capita at the local level. This implies that, it is imperative for local governments to 

maximize their own resources since their ability to invest in capital spending hinges on own-

source revenue. It can be concluded that debt issuing capacity encourages investment in capital 

spending per capita. 

 

POLICY IMPLICATIONS 

IGR, particularly state aid, has a significant impact on municipals’ general capital outlay per 

capita. In other words, municipal capital spending per capita partly hinges on the amount of aid 

received by the municipality, therefore it is expected that municipalities that receive relatively 

larger aid invest more in capital spending per capita. It can also be said that the state of capital 

facilities in a municipality in part is directly related the fiscal health of the state in which the 

municipality resides. Consequently, this explains the difference in public capital facilities in 

different cities in different states, that is, it expected that states with relatively higher revenues 

have municipalities that invest in capital spending per capita.  

Economic prosperity is inextricably intertwined with investment in capital facilities. A 

municipality’s own-source revenue significantly impact investment in capital outlay. Therefore, 

it is paramount for municipalities to maximize their own-source revenue to sustain and improve 
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economic growth. It can be said that, although higher intergovernmental revenue is associated 

with larger investment in capital outlay per capita, own-source revenue is by far more important 

to capital outlay than IGR. 

 

FURTHER RESEARCH 

Data used for this analysis are predominantly large urban areas, therefore future studies will 

consider relatively small cities and towns. Future research will include bond rating because bond 

rating is likely to impact the marginal propensity to invest. Detail analysis of the composition of 

municipal capital spending is worth investigating in the future. 
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