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Estimating the Effect of Changes in  
Kansas Liquor Retail Laws 

Gary Baker
Dmitri Nizovtsev
Washburn University

ABSTRACT
Currently in the state of Kansas the sale of packaged alcohol is allowed only 
at specialized stores. Several proposals to remove that restriction have been 
introduced to the Kansas legislature in the past few years, so far unsuccessfully 
in spite of the previously circulated findings predicting a strong positive impact 
of such a measure on the state economy. This study attempts to produce an 
independent estimate of the potential effect the restriction removal would have 
on the retail sector structure and employment. We do this by examining the 
differences and trends in the retail market structure across a sample of 22 states, 
including those with and without the aforementioned restriction. 

We find that an increase in state employment and earnings as a result of 
deregulation of alcohol sales is possible. The projection, however, is much 
more modest than some of the previously published estimates. Overall, we 
are unable to claim that alcohol retail deregulation would cause substantially 
higher employment or contribute to economic growth in the state of Kansas in 
a meaningful way. Alcohol consumption and other topics related to the issue at 
hand are also discussed.

Keywords: alcohol retail, market structure, job creation, economic growth, 
alcoholic beverage control
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KANSAS LIQUOR LAWS IN PERSPECTIVE
The context of the problem at hand is better understood in historical perspective. 
In terms of restrictions on sales and consumption of alcohol, Kansas has long 
been one of the most conservative among the 50 states. The 21st amendment 
to the United States Constitution was never ratified by Kansas. The original 
proposal to end prohibition was struck down by the state legislature in 1934 and 
it was not until 1948 the prohibition was finally lifted, Kansas being the last state 
to lift the prohibition. From 1971 to 1975 Kansas gained notoriety for banning 
the serving of alcohol on Amtrak trains passing through Kansas and on airplanes 
flying over the state’s territory. As of January 2012 there were 19 “dry” counties 
where sales of alcohol by the drink are banned.

Gradual liberalization of liquor laws has been taking place and has accelerated 
in the last decade. In 2005, the statewide ban on Sunday sales was lifted. In 
2009 the ban on out-of-state imports of alcoholic beverages was also removed. 
Beginning in 2012, bars and restaurants were permitted to sell discounted liquor 
as part of “happy hour,” liquor stores were permitted to offer free samples of their 
merchandise, and local wineries and microbreweries were permitted to provide 
sampling and sales on their premises (Kansas Department of Revenue, 2012).

However, Kansas continues to remain among the more restrictive states when 
it comes to alcohol regulation. The focus of this paper is on the existing state 
regulation, according to which beverages with more than 3.2% alcohol content 
(by weight) can be sold only at specialized liquor stores. The next section 
explains the regulation in more detail and states the research questions. The third 
section describes the data sources and presents the statistical procedures and 
results. The fourth section discusses several more issues relevant to the present 
debate. The final section summarizes the results and outlines the directions for 
future research.

KANSAS LIQUOR LAWS: PRESENT AND (POSSIBLE) FUTURE
The Kansas Division of Alcohol Beverage Control currently establishes several 
categories of alcoholic beverages, two of which are of the most interest and 
importance to this study. The category of “alcoholic liquor” includes spirits, wine, 
and beer with alcohol contents greater than 3.2% by volume. Currently in the 
state of Kansas, such beverages are sold exclusively at licensed retail liquor stores. 
These stores can also sell non-alcoholic beverages and Kansas lottery tickets.

Beer and wine coolers with 3.2% alcohol content or less fall into the category 
of “cereal malt beverages” or CMBs. Those beverages can be sold by any locally 
licensed CMB retailer, mainly grocery and convenience stores, which also sell a 
broad variety of merchandise.

Recently, there has been a push for a change in the existing legislation that would 
permit grocery and convenience stores to sell beverages with alcohol content 
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greater than 3.2%. In January 2011, Senate Bill No. 54 was introduced in the State 
Senate by the “Coalition for Jobs and Consumer Choice,” a committee formed in 
2011 and dissolved in 2012. The main elements of the proposal included:

• Removal of the requirement to separate liquor from other 
merchandise;

• Granting the right to sell alcoholic liquor in a broader set of retail 
establishments, particularly grocery stores and convenience stores; 

• Issuing an unrestricted number of Class A (beer) and Class B  
(beer + wine) licenses; and

• Imposing a temporary freeze on the number of Class C licenses 
allowing retailers to sell hard liquor, with the freeze to be removed 
after three years (Kansas Legislature, 2011a).

Senate Bill No. 54 was approved 8-to-1 by the Kansas Senate Committee of 
Federal and State Affairs and introduced to the Senate floor. The Senate never 
voted on the bill. 

In January 2012, the same proposal was introduced to the Kansas House of 
Representatives as House Bill No. 2352. This time the majority of support came 
from the “Uncork Kansas” coalition of businesses formed shortly before the bill 
introduction in 2012. Public hearings on the bill were held in February of 2012 
(Bennett 2012a, 2012b). Again no decision was made and as of June 1, 2012 the 
bill was listed on the Kansas Legislature website as “Died in Committee” (Kansas 
Legislature, 2012). 

Both aforementioned bills received strong support from the Kansas Chamber of 
Commerce, the Topeka Chambers of Commerce, the Petroleum Marketers, and 
the Convenience Store Association of Kansas. 

The arguments in favor of changing the existing alcohol retail laws can be 
summarized as follows:

• The proposed change would promote competition in the retail sector, 
increase sector efficiency and lower the prices of alcoholic beverages;

• Liquor stores would benefit from diversifying their product offerings;

• The proposed changes would provide greater convenience for 
consumers;

• New higher paying jobs would be created in the retail sector;

• Construction of new buildings would occur further contributing to 
job creation; and

• State tax revenue would increase.



4    Northwest Missouri State University   

The quantitative estimates of the positive effect resulting from deregulation varied. 
For example, one study presented to a Kansas Senate Committee in 2011 stated 
that “statewide retail transformation and expansion will add more than 15,000 
jobs, more than $340 million in workers’ wages, and more than $70 million in 
annual state and local tax revenues” (Kansas Legislature, 2011b).

Opposition to the bill came from the Coalition of Liquor Store Owners as well as 
religious groups and anti-alcoholism groups. The arguments in favor of keeping 
the status quo of restricting liquor sales to specialized stores only include:

• Negative impact on small local businesses, which will be crowded out 
by large grocery chains;

• Lack of support for some of the claims made by the opposite camp 
(note the conflicting goals, such as efficiency and job creation);

• The increase in the number of licenses issued would require a larger 
regulatory body thus increasing state regulation costs;

• The changes would result in greater availability of alcohol, including 
to minors; and

• Lower prices would increase alcohol consumption.

The goal of this paper is to help separate facts from fiction on both sides of the 
argument and provide an unbiased view of the issues at hand based on sound 
economic analysis. We are especially interested in forecasting the effect of the 
possible change in state retail liquor regulations on the economic vitality of the 
region. The two questions directly addressed are:

1.  Will the change in regulation affect the number and structure of retail 
establishments? If so, what is the expected extent of such changes? 

2. Will the employment in the sector be affected and if so, to what 
extent? 

STATISTICAL ANALYSIS

General Approach

The effect of a change in legislation on the structure of the retail sector would be 
best analyzed via a longitudinal event study of states that implemented the same 
change as the one currently discussed in Kansas. Unfortunately, no such “natural 
experiment” has occurred in the last 25 years. In the absence of such a possibility 
we chose to perform a cross-sectional comparison of the retail market structure 
across states that differ in their restrictions on the alcohol retail sector. In our 
analysis we pay particular attention to the effect of restrictions on the structure of 
the retail sector and the wages paid in the sector as these are the most substantial 
arguments used in the debate surrounding the proposal.
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State Sample Selection

Within the sample of the 50 states, the restrictions on alcohol liquor sales range 
from being allowed only at licensed liquor stores (the current status quo in 
Kansas) to no restrictions on liquor trade (e.g., Missouri). Some states have 
partial restrictions in place—for example, Arkansas allows wide sales of beer and 
wine but not hard liquor, and Connecticut grocery and convenience stores are 
allowed to sell any strength beer but not wine or hard liquor. For the purpose of 
our study we selected only states at the two extremes of the spectrum, mainly 
because the difference between the two chosen subsets most accurately reflects 
the nature of the proposal currently being debated in Kansas. 

For the purpose of this study, “restricted” states are those allowing sales of strong 
beer, wine, and liquor only at licensed liquor stores. States in this category may 
still allow wide sales of cereal malt beverages, or CMB, with alcohol contents 
of less than 3.2% by volume. States with no restrictions on liquor trade will be 
referred to as “unrestricted.”

Several states were not included in the sample for various reasons. Alaska, 
while having no alcohol retail restrictions on the state level, had high variation 
in restrictions by county. Utah was excluded due to being an outlier in terms 
of its extremely conservative culture and the resulting low per capita alcohol 
consumption. Hawaii, Louisiana, and Nevada would fall in the “unrestricted” 
category but there is evidence that alcohol sales and consumption in those states 
are strongly influenced by substantial tourist/visitor traffic which may bias the 
statistics. The sample of states used in the present study is shown in Table 1.

Table 1 
The Sample of States Used in the Study

Restricted States (N=9) Unrestricted States (N=13)

Colorado Arizona

Delaware California

Kansas Illinois

Minnesota Indiana

North Dakota Iowa

Oklahoma Massachusetts

Pennsylvania Michigan

Rhode Island Missouri

Wyoming Nebraska

New Mexico

South Dakota

West Virginia

Wisconsin
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Data Sources

As stated in a previous section, the arguments used in the present deregulation 
debate revolve around the effect of the change in alcohol retail regulations on 
state employment and wages. For the purposes of our study we collected the data 
on the number of establishments, employment, and wages for several different 
store categories. The data on the number of retail establishments in each category 
was obtained from the “Earnings and Wages” section of the Bureau of Labor 
Statistics website. Table 2 presents the full set of establishment categories for 
which data was collected and used in this study. 

Table 2 
Store Categories Examined in the Present Study and Their  

North American Industry Classification System (NAICS) Codes

NAICS Code Store Category Description

4451 Supermarkets and other grocery stores, which included

44511      Supermarkets and other grocery stores

44512      Convenience stores

4453 Liquor stores

44711 Gas stations with convenience stores

45291 Warehouse clubs and supercenters

45299 General merchandise stores, other

Descriptive Statistics and Time Trends

Trying to gain insight into the differences between the two groups of states we 
examined trends in the selected states’ alcohol retail sector over the last ten years. 
In this section, we focus on liquor stores and grocery stores as the two direct and 
the most immediate competitors.

In all the charts in this section, the unrestricted states (UR) and the restricted 
states (R) are labeled with their respective abbreviations. Given the focus of the 
study, as we are interested in the state of Kansas statistics, those statistics are 
included in the aggregate data (R) but are also plotted separately, denoted KS.

Figure 1 shows the relationship between the presence of liquor sales restrictions 
and the dynamics of liquor store count. Due to the large variation in states’ size 
and population, we prefer to operate the relative growth figures.

As seen in Figure 1, over the last ten years the number of liquor stores in 
“unrestricted” states remained flat whereas the “restricted” states exhibited steady 
growth in the number of operating liquor stores over the same ten-year period. 
This seems logical, perhaps indicating higher profitability of liquor stores in 
restricted states due to less intense competition and the ensuing entry of new 
firms resulting from that. Interestingly, Kansas stands out as having the higher-
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than-average growth in the number of liquor stores even among the restricted 
states.

The next chart, Figure 2, examines trends in the number of grocery stores. Once 
again, we use relative growth indicators due to the large variation in individual 
states’ size and population.

From Figure 2, the number of grocery stores in “unrestricted” states remained 
flat over the last ten years whereas in “restricted” states it decreased by 10% over 
the same period. It is also worth noting the decrease in the number of grocery 
stores in Kansas, a restricted state, is more modest (approximately a 5% decrease 
over ten years).

120%
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100%

95%

2000 2002 2004 2006 2008 2010 2012 Year

LIQ_KS

LIQ_R

LIQ_UR

Figure 1 
Growth in the Number of Liquor Stores 

(2001=100%)

 Sources: Bureau of Labor Statistics data, authors’ calculations.
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Figure 2 
Number of Grocery Stores 

(2001=100%)

 Sources: Bureau of Labor Statistics data, authors’ calculations.
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Using the number of employees as an indicator of an establishment size, 
liquor stores in unrestricted states appear to be getting smaller. One possible 
explanation for that trend is increasingly strong product differentiation as the 
means of survival in a competitive market.

The employment picture for grocery stores is much less conclusive. Some grocery 
store consolidation seems to have occurred in restricted states but overall the 
pattern mainly follows the economic cycle as firms were getting somewhat leaner 
during economic recessions (2001–2003, 2008–2010) and hired more workers 
during an economic boom (2005–2008).

Overall, the presence of restrictions in the liquor retail sector seems to matter 
as the grocery store “survival rate” is higher in states where they are able to sell 
alcohol. This may seem as a somewhat surprising result since lately the main 
competitive pressure on grocery stores comes from the “warehouse clubs and 
supercenters” category and not from liquor stores. Does the ability to sell alcohol 
help grocery stores survive the competition with large supercenter retailers? The 
relationship between the presence of restrictions on alcohol sales and the retail 
market structure will be further explored in the following section.

Another argument widely used in the debate surrounding the proposal is 
employment. The next two graphs (Figure 3 and Figure 4) show trends in liquor 
store and grocery store employment for each group of states.

Two observations are drawn from Figure 3. First, in addition to the increase 
in the overall number of liquor stores in Kansas, each Kansas store is now 
employing more people, on average, than ten years earlier. Note this growth 
in employment does not necessarily imply the Kansas liquor stores’ increasing 
inefficiency since, as the graph indicates, the number of employees per liquor 
store in Kansas is still below the national average.
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5.5

5.0

4.5

4.0

3.5
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2000 2002 2004 2006 2008 2010  Year

LIQ_KS

LIQ_R
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Figure 3 
Number of Employees per Liquor Store

 Sources: Bureau of Labor Statistics data, authors’ calculations.
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Table 3 presents the total employment statistics for each of the two store types. 

Table 3 
Change in Grocery and Liquor Store Employment, 2001–2010

Year Unrestricted States Restricted States

Grocery store employment

2001  793,768  287,246

2010  786,069  270,168

change  -7,699  -17,078

%change  -0.97%  - 5.95%

Liquor store employment

2001  51,316  19,751

2010  46,484  22,115

change  -4,832  2,364

%change  -9.42%  11.97%

Grocery and liquor stores, 
combined

2001  845,084  306,997

2010  832,553  292,283

change  -12,531  -14,714

%change  -1.48%  -4.79%

Source: Bureau of Labor Statistics data, authors’ calculations

Another important part of the overall picture is the wages paid by each type of 
establishment. Trying to account for the variation in the overall economic vitality 
and the standard of living across states, we measure wages in relation to the 
average wage in each respective state.

45
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Figure 4 
Number of Employees per Grocery Store

 Sources: Bureau of Labor Statistics data, authors’ calculations.
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Several things stand out in Figure 5. The level of pay at grocery stores does not 
seem to depend on restrictions on alcohol sales. The pay level remained relatively 
constant over the last ten years for restricted as well as unrestricted states. The 
level of pay at liquor stores, however, exhibits a few interesting trends. First, the 
average wage at unrestricted states liquor stores, which exceeded grocery stores 
wages in those states 10 years ago, has fallen dramatically and is now below the 
wages at grocery stores. This may be one of the indicators of the competitive 
pressure to which liquor stores are subjected in the absence of exclusive rights to 
sell alcoholic beverages. Second, in unrestricted states grocery store and liquor 
store wages remain close to each other whereas in restricted states there is a gap 
between the two, with grocery store wages being significantly higher. Third, that 
gap is even greater in Kansas. 

The difference in wage levels between two store categories in restricted states is 
not particularly surprising. Clearly, in those states the two types of stores are not 
in direct competition with each other; therefore, unlike in the unrestricted states, 
no factor price equalization occurs. This, however, does not necessarily imply 

one type of store is more efficient than the other. It is possible that the higher 
wages paid by grocery stores is an indicator of higher marginal products of their 
workers. At the same time, one has to keep in mind that the Bureau of Labor 
Statistics data utilized in this study reports only employee wages whereas small 
liquor store owners performing managerial tasks often earn their income from 
profits taken in lieu of wages. This suggests the available statistics may make the 
liquor store averages appear lower than the actual average income—therefore 
employees’ marginal product—at those establishments.
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Regression Analysis

In this section we report the results of multiple regression analysis used to 
estimate the effect liquor retail restrictions may have on the market structure 
and, more specifically, on the number of stores of specific type. The sources of 
data were described above in the second section. 

Our set of explanatory variables included size of the state population (in million) 
as a measure of state size and population density (in thousand residents per 
square mile) as a measure of urbanization. In both cases only residents 21 years 
of age or older were included in the population count. From visual examination 
of the data, low population density states stand out in the sample in terms of the 
number of stores per capita. The inclusion of the population density variable was 
therefore an attempt to account for such outliers and possibly the low efficiency 
of the retail services in such states. Due to the large variation in state areas 
and population, we used logarithms of population and density. As expected, 
the log-linear regression specification performed better than the linear one. 
Furthermore, we included a RESTR dummy variable controlling for the presence 
of liquor retail restrictions. That variable takes the value of 1 for states in which 
sales of alcohol are restricted to specialized stores and 0 for states with no such 
restriction. 

Below, we report the results for four store categories: liquor stores (NAICS code 
4453), grocery stores (NAICS code 4451, this includes convenience stores), gas 
stations with convenience stores (NAICS code 44711), and warehouse clubs 
and supercenters (NAICS code 45291). Results for pharmacies and general 
merchandise stores are not reported due to their low significance.

In all the regressions, we used panel data for the 22 states listed in Table 1 and 
years 2001–2010 for which data were available. The number of observations 
was therefore 220 in all regressions except in the case of warehouse clubs and 
supercenters where some observations were missing. 

Not surprisingly, state population was the strongest predictor among the three 
independent variables, accounting for the largest portion of the dependent 
variable variation; however, the RESTR dummy was statistically significant as 
well and its inclusion improved the overall quality of the fit in all four store 
categories.

For each store category, regressions with and without year dummies were 
performed. In all cases, year dummies turned out to be insignificant (the F-test 
for joint statistical significance produced F0 values ranging from 0.064 to 1.320). 
In Table 4 below, we report only the results obtained when year dummies were 
not included.

Our results suggest that, all other things being equal, the presence of restrictions 
on retail sales of alcohol more than doubles the equilibrium number of liquor 
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stores in a state (e0.76 = 2.14). Put differently, the removal of those restrictions 
is expected to reduce the number of liquor stores by more than half (e-0.76 = 
0.468).

Table 4 
Multiple Regression Coefficient Estimates

Dependent Variable (Natural Logs)

Number of 
Liquor Stores

Number 
of Grocery 

Stores

Number 
of Gas 

Stations with 
Convenience 

Stores

Number of 
Warehouse 
Clubs and 

Supercenters

Constant  3.894*** 5.565*** 7.101*** 3.71***

Presence of  
restrictions,  
RESTER

 0.7595*** -0.0896*** -0.1003** -0.2149**

Log of the state  
population,  
LN_POP

 0.944*** 0.9217*** 0.888*** 0.869***

Log of population  
density,  

LN_DENS

 0.183*** 0.0948*** -0.202*** -0.114***

N obs  220 220 220 191

R-squared  83.1% 96.3% 91.6% 78.5%

F-statistic  353.68 1894.5 784.8 227.6

Source: Bureau of Labor Statistics 
* p < .05, ** p < .01, p < .001

At the same time, restrictions removal is predicted to produce a modest increase 
in the number of the other three store categories. That increase in the number 
of establishments is estimated at 9.4% for grocery stores (e0.09 = 1.093), 10.6% 
for gas stations with convenience stores (e0.1 = 1.106), and a surprising 24.0% 
for warehouses and supercenters (e0.215 = 1.24). These estimates will be further 
explored in the next section.

The variation in the sign of coefficient estimates for population density may 
look surprising at first. It is better understood when one keeps in mind that in 
less densely populated states some local markets may not be large enough to 
support more than one liquor or grocery store. More densely populated areas, 
on the other hand, may exhibit oversupply of stores and excess capacity typical 
of monopolistic competition. The negative coefficient for density in the last two 
columns, on the other hand, may suggest that lower population density gives rise 
to consolidation of stores.
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The Effect of Regulations on Job Creation—a Numerical Estimate

According to the most recent statistics available, the state of Kansas has 586 
liquor stores, 542 grocery stores, 944 gas stations with convenience stores, and 
41 warehouse clubs and supercenters. We use these figures along with our 
regression results to estimate the potential effect of liquor retail restriction 
removal on the overall state employment. A straightforward interpretation of 
those results suggests that removing restrictions is likely to cause approximately 
312 (e.g., 586 x (1 – 0.468 )) specialized liquor stores to either close or 
restructure, repositioning themselves as grocery or convenience stores. At the 
same time, it may lead to the opening 51 (542 x 0.094) new grocery stores, 100 
(944 x 0.106) gas stations equipped with convenience stores, and 10 (e.g., 41 x 
0.24 = 9.8) warehouse clubs or supercenters.

Using the most recent average employment and earnings figures, we also forecast 
the effect of the change in legislation on the number of state jobs and earnings. 
Those results are summarized in Table 5.

Table 5 
Estimated Effect of Restrictions Removal on  

State Employment and Earnings

Store 
Type

Current 
Number 

of 
Stores

Projected 
Change in the 

Number of 
Stores

Current 
Average 
Employ-
ment per 

Store

Effect 
on the 

Number 
of Jobs

Average 
Annual 

Pay

Effect 
on 

Earnings

Liquor 586
-312 

(586 x (0.468 - 1))
  4.8 -1498 $11,806 -$17.7M

Grocery 542
    51 

(542 x 0.094)
40.6 +2071 $18,344 +$38.0M

Gas w/
conv

944
 100 

(944 x 0.106)
  9.3 +930 $16,777 +$15.6M

Total Across Three Categories +1503 +$35.9M

Super-
centers

41 41 ∙ 0.24 = 9.8 No data unknown No data unknown

While the projected 24.0% growth in the number of supercenters was definitely 
interesting and intriguing, the dynamics of that segment deserve a separate 
discussion. One issue preventing us from making a reliable job growth estimate 
is that the number of employees and the average annual wage for this category is 
not reported for Kansas as well as many other states. One possible way around 
it is to infer the average number of employees per establishment by looking 
at other states in the sample. With the average number of employees at such 
establishments ranging from 230 to 260 and the average wage of 10 percent 
above that at grocery stores, it is not unreasonable to expect the creation of 2,400 
more jobs and $45–$50 million addition to annual wage earnings.
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The second, perhaps even more important issue is that even if we are to believe 
the ability to sell alcohol would lead to creation of more supercenters in the state 
of Kansas, we need to keep in mind every new supercenter replaces a variety of 
stores and businesses (e.g., auto parts stores, sporting goods stores, toy stores, 
stationery stores, and photo services) and not just the businesses included in 
the present study. Therefore, the net job growth from such a transformation is 
expected to be much smaller than the aforementioned 2,400 figure, and this 
is why we are reluctant to include that portion of predicted employment and 
earnings into our forecast.

Overall, our results seem to mildly favor restrictions removal. Note, however, 
how our findings differ in the order of magnitude from the figures reported at 
Kansas State Senate Committee hearings, where the positive effect was predicted 
to amount to 15,000 new jobs and $340 million in wages (Kansas Legislature, 
2011b).

A couple of important observations need to be made here. First, one has to keep 
in mind that many small liquor stores are run by store owners who do not pay 
themselves a salary and instead earn their income from profit in lieu of wages. 
The proposed change is likely to cause a decrease in the number of self-employed 
individuals that is not captured by the statistics and the analysis presented above; 
therefore, the positive effect of restrictions removal on jobs and earnings is likely 
to be overstated.

Second, the destruction of liquor stores is likely to occur immediately whereas 
the emergence of new stores would be gradual. Therefore, after the initial dip in 
jobs and earnings it would take some time before they exceed the present level. 

OTHER CONSIDERATIONS

Per Capita Alcohol Consumption

Another issue widely discussed in the debate surrounding the proposal is 
whether the removal of retail restrictions on alcohol would lead to increased 
alcohol consumption due to its greater availability. Interestingly, over the last 
decade the number of liquor stores in Kansas is very strongly correlated with per 
capita alcohol consumption, as seen in Figure 6. The interesting and important 
question in this context is whether this is enough evidence to claim the increase 
in the number of liquor stores actually drives demand. 

We examine temporal patterns of alcohol consumption for restricted and 
unrestricted states separately and find no reason to believe the aforementioned 
reasoning is correct. As Figure 7 demonstrates, there is no significant difference 
in per capita consumption between restricted and unrestricted states. This is 
consistent with conclusions made in prior studies (e.g., Manning, Blumberg, & 
Moulton, 1995; Nelson, 1999; Chaloupka, Grossman, & Saffer, 2002) that alcohol 
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consumption is driven primarily by demographics and income. Published 
estimates of price elasticity of demand for alcohol vary widely due to the variety 
of approaches used and the statistical challenges associated with such analysis, 
summarized most notably in Ruhm et al. (2012). The most frequently quoted 
income elasticity estimates are 0.14 for beer, 0.20 for wine, and 0.31 for spirits 
(Ornstein & Levy, 1983; Leung & Phelps, 1993), indicating that consumption 
of alcoholic beverages increases when consumer income increases. The more 
reasonable explanation for the pattern in Figure 6 is that increased demand for 
alcohol makes liquor stores more profitable, which in turn leads to entry of new 
stores.

Kansas-Missouri “Border Wars”

The issue of store closing and opening is especially strong near the borders 
between states differing in their business-related policies and practices. Prior 
research supports the notion that residents may cross jurisdiction borders 
looking for greater convenience and/or cost savings (Tosun & Skidmore, 2007). 
This may also affect retail businesses choice of location. This effect should be 
even more pronounced in densely populated areas such as Greater Kansas City.

Attempts were made to attribute the dynamics of store count in border areas to 
the restrictions on sales of alcohol that are currently discussed. Kent Beisner, 
President and CEO of the Kansas State Chamber of Commerce, was once quoted 
saying, “There are several examples of national and regional retail franchises 
that are moving locations out of Kansas, or simply will not build in our state,…
because of the current liquor law” (PMCA, 2012). 
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Figure 6
The Dynamics of Per Capita Alcohol Consumption 

in Gallons of Ethanol Equivalent and the Number of 
Liquor Stores for the State of Kansas

(2001–2010, 2001 = 100%)

Year
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 Sources: Bureau of Labor Statistics, LaVallee and Yi (2012), authors’ calculations
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So far, however, there is little to no empirical support for such a claim. In our 
opinion a much more important issue deserving close attention is the difference 
in excise or sales tax rates. Prior research has found that the difference in tax 
treatment across states has strong effect on consumption patterns and business 
relocation (e.g., Coats, 1995; Chiou & Muehlegger, 2008; Hoyt, Jepsen, & Troske, 
2008).

Table 6 below summarizes alcohol excise tax rates for different types of beverages 
for Kansas and Missouri. Examination of the data suggests the possibility border 
counties in Kansas lose alcohol sales to Missouri businesses, therefore sales tax 
revenue. Further research is needed before a conclusion can be reached and acted 
upon. 

Table 6 
Kansas and Missouri Alcohol Excise Tax Rates 

2010 Excise Tax Rate
Kansas Missouri

Beer $0.18/gal $0.06/gal

Wine $0.30/gal $0.30/gal

Spirits $2.50/gal $2.00/gal

Source: Taxpolicycenter.org

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Figure 7
Per Capita Alcohol Consumption

for States With and Without Restrictions

Year

R

UR

 Source: LaVallee and Yi (2012), authors’ calculations
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DISCUSSION OF RESULTS AND DIRECTIONS FOR 
FUTURE RESEARCH
At present, the state of Kansas restricts the sale of 3.2% alcohol, or more, to 
restricted specialized liquor stores. This study provides economic analysis of 
effects the removal of these restrictions might have on the number of retail 
establishment and employment. Our analysis reveals several interesting patterns 
deserving further attention. We also find that many of the claims made by parties 
to this debate are not borne out by the data. The link between the presence of 
restrictions and per capita alcohol consumption seems to be weak at best. We 
also do not find enough empirical evidence that alcohol retail deregulation 
would cause substantially higher employment or contribute to economic 
growth in the state of Kansas in a meaningful way. The only robust result is that 
making the proposed changes to the alcohol distribution policies would clearly 
disadvantage individual liquor stores, causing many of them to either close or 
reposition. The fact that the negative effects of the proposal are going to be more 
immediate and more visible may make the proposal quite unpopular.

While the lack of strong empirical results is disappointing, it serves as an 
indication that many arguments used in the debate lack substance and need to 
be carefully evaluated before any action is taken. In the absence of conclusive 
empirical evidence, the decision should be based on other factors, such as 
increased consumer convenience, possible negative consequences of the wider 
alcohol availability, indirect effects on regional economic development, and the 
overall state culture and traditions. Unfortunately, these factors are difficult to 
quantify, presenting a challenge to policymakers.

Overall, state involvement in regulating competitive markets is an interesting 
and important issue, and we hope that our work contributes to a thoughtful 
discussion of related issues. 

Among the possible directions in which this research could be extended, we 
would like to focus on analysis of market structure and employment statistics 
at the county level. That would allow us to take a closer look at border effects, 
which remain an important topic affecting the economies of all neighboring 
states. Additionally, this would help us better understand the implications of 
population density for establishment efficiency and competitiveness. The scope 
of that research extends beyond the issue at hand. It is reasonable to expect that 
less densely populated areas are in general less able to achieve efficient market 
structure, therefore may benefit from different economic development policies 
than densely populated urban areas.
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A Conceptual Analysis of the Terms 
"Leadership" and "Management"

Donald Baack
Pittsburg State University

ABSTRACT
This analysis considers five perspectives on the relationship between leadership 
and management; bipolarity, uni-dimensionality, bi-dimensionality, leadership 
subsumed with management; and management subsumed within leadership. 
Then, six factors are added including formal versus informal leadership 
perspectives, organizational type, organizational context, organizational rank, 
personal motives, and the role of goals and measures of success. Implications for 
the study of leadership and management are drawn.

Keywords: management, leadership, organizational behavior, leadership vs. 
management

INTRODUCTION
What’s in a name? A well-traveled and often-told story serves to illustrate a key 
trend in organizational behavior and in other realms. A wise priest asks seven 
blind priests to examine an elephant and bring back their findings. The first 
priest runs into the side of the elephant and reports the animal is like “a wall.” 
The second finds the elephant’s tail and suggests it is similar to “a rope.” The 
third grasps the elephant’s leg and argues it is most like “a tree trunk.” The fourth 
discovers the elephant’s snout and says it felt like “a snake,” and so forth. The 
moral of the story: Each is wrong and each is partially correct.

The same dilemma emerges when the terms “leadership” and “management” 
appear in conversations, lectures, research, and textbooks. In essence, authors 
and pundits are grabbing different parts of the same animal. Thus, the President 
of the United States will often be criticized by the opponent party for “failing to 
lead,” yet the title most often associated with the presidency is “Chief Executive 
Officer.”
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The purpose of this paper is to attempt to add some clarity to these 
conceptualizations of the terms “leadership” and “management” by evaluating 
them across various dimensions as reported in the literature. Then, a further 
analysis will then be proposed by adding concepts regarding organizational rank, 
managerial duties and orientation, personal goals, and measures of success to the 
discussion. Finally, conclusions and implications are then drawn.

BACKGROUND
The term “management” is defined by well-known textbook authors Stephen 
P. Robbins and Mary Coulter (2012) as “coordinating and overseeing the 
work activities of others so that their activities are completed efficiently and 
effectively.” Robbins further defines “leadership” as “a process of leading a 
group and influencing that group to achieve its goals.” Debra L. Nelson and 
James Campbell Quick (2013) identify leadership as “the process of guiding 
and directing the behavior of people in the work environment.” Both suggest 
that leadership involves influence, but the question remains as “to what end?” 
To further complicate even the basics of a definition, many sources note 
the presence of “formal” leadership and “informal leadership” in the same 
organization.

A recent analysis by Simonet & Tett (2013) provides a lengthy review of 
the historical uses of the two terms. The authors suggest five possible 
conceptualizations of the relationship between leadership and management, as 
follows:

Bipolarity a relationship in which leaders and managers are viewed as 
endpoints on a continuum and the activities of the two are at odds 
with each other

Uni-dimensionality a relationship in which leadership and management are portrayed 
as essentially interchangeable parts of an integrated whole

Bi-dimensionality the view that management and leadership are distinct but often 
complementary processes in which they are part of an overall, 
large whole

Hierarchical: 
Management within 
leadership

the perspective that management is part of a larger leadership 
domain in which leaders must be able to implement their visions to 
be effective

Hierarchical: 
Leadership within 
management

in this view, leadership becomes part of the “directing” function of 
management, one of four managerial components (plan, organize, 
direct, control)

Bipolarity

Zaleznik (1992) encapsulates this perspective by suggesting that, while leaders 
and managers both add value to organizations, their functions and points of view 
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are at polar opposites. Thus, managers seek to maintain organizational stability 
while leaders advocate change. Further, management, as a process, seeks to cope 
with complexity through standard organization mechanisms such as planning, 
organizing, and controlling. Leadership, in contrast, is about coping with change 
by creating a vision for the future. This can make management seem oriented to 
the present and the past while leadership focuses on the future.

Oftentimes, management activities are portrayed in nearly negative terms, as 
being part of the mundane everyday life of an organization (Yukl, 2002). This 
makes managers behave in impersonal and passive ways while they accept 
moderate levels of risk through coordination and balance, avoid solitary work 
activity, and maintain a straightforward life adjustment to accept life as it is. 

In contrast, the rosier leader believes goals arise from desire and imagination, 
looks for fresh approaches to problems that involve higher levels of risk, is 
comfortable with solitary work as well as intensive working relationships that 
may even involve occasional conflicts, and engages in a struggle to create a sense 
of order in life (Nelson & Quick, 2013).

Note that in this perspective an effective manager would be a poor leader, and 
vice versa. Organizations would hire different individuals to achieve the two 
outcomes.

Uni-dimensionality

What holds management and leadership together, in the uni-dimensionality 
conceptualization, is that both are goal oriented toward organizational success 
(Nienaber, 2010). When organizations are viewed as containing numerous, 
diverse demands, both leader and managerial actions are required to be 
integrated into achieving positive outcomes (Drucker, 1954). Simonet and Tett 
(2013) suggest that there is a degree of homogeneity with respect to what leaders 
and managers do. From this perspective, a successful leader and manager are 
one and the same. They perform the same functions and direct individuals in the 
same ways.

Bi-dimensionality

Bass and Bass (2008) suggest that not all managers lead, and that not all leaders 
manage. In both circumstances, the individual’s ability to achieve organizational 
success is impaired. Kotter (1990) has argued that leadership must combine 
with management to achieve organizational success. A successful leader from 
this conceptualization would demonstrate aspects of both the interpersonal and 
structural activities companies need to thrive and grow. The leadership aspect 
of the person’s role involves producing useful change and the managerial aspect 
controls complexity in the organization and with its environment.
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Hierarchical: Management within Leadership

This point of view begins with the leader’s vision for the organization. Effective 
leaders are those who can implement that vision, thereby employing the 
managerial functions (planning, organizing, directing, control) in order to 
succeed. Wortman (1982) argues that the strategic management function is 
subsumed into the larger area of executive leadership. Should this be the case, 
companies would seek to hire strong leaders who could then be taught to carry 
out the managerial functions or adapt them as required by the situation.

Hierarchical: Leadership within Management

Bedeian and Hunt (2006) compare the directing function to the influencing 
component of leadership. Leadership becomes one “tool” in the manager’s 
arsenal. The leadership tool focuses on dealing with people; however, the 
managerial job incorporates many other resources to achieve organizational 
objectives. In the vein, Mintzberg (1980, 2009) notes “leader” as one of the many 
interpersonal, informational, and decisional roles played by a manager. From this 
perspective, an organization would require a manager who would possess many 
attributes, preferably with leadership being one of those characteristics.

Background Discussion

As this review suggests, the perspective one takes when defining, 
conceptualizing, and operationalizing the terms “management” and “leadership” 
can lead to dramatically diverse outcomes. This would hold true in terms of 
how “success” is defined, in terms of the most important aspects of the role of 
manager, and regarding the type of person to hire or promote. It is no small 
wonder that recent essays have lamented the lack of consistency and clarity in 
what these terms mean (Hunter, Bedell-Avers, & Mumford, 2007; Bedeian & 
Hunt, 2006).

ADDITIONAL FACTORS
Beyond the views of management and leadership provided in the previous 
section, several other forces complicate any study of the relationship between the 
two. These concerns would potentially skew any type of research or analysis if 
not taken into consideration as part of a study, model, or theory. They include:

• The distinction between formal and informal leadership

• Organizational type

• Organizational context

• Organizational rank

• Personal motives

• Role of goals and measures of success
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Formal Versus Informal Leadership

The first issue to clarify in a study of leadership would be whether the topic 
involved addresses formal or informal leadership. Given that most writings 
concentrate on organizational goals and direction, including the strategic 
vision, it would seem to be logical to insist that any distinction between 
leadership and management would only include formal leadership. While it 
is clear that informal leaders do function in organizations, they do not fit into 
the bipolarity, uni-dimensionality, bi-dimensionality, management within 
leadership, and leadership within management conceptualizations. In essence, 
studies of informal leadership belong in a different realm, even though some of 
the influencing behaviors may be similar for both formal and informal leaders 
(Schein, 2009).

Organizational Type

A persistent problem in the study of leadership occurs when researchers, 
teachers, and writers assume that leadership would be transferable across 
situations. Simply stated, leadership style and form cannot be conceptualized 
as a “one size fits all” model. An effective leader in the military would exhibit 
different traits, characteristics, and behaviors than would one in an advertising 
agency. The same would be true for an effective military manager or advertising 
agency manager. When one considers the vast variety of differences present in 
the worlds of commerce, government, nonprofit, and religious organizations, 
it becomes clear that, at the least, contingency models of leadership merit 
consideration and effective management styles would vary as well (Luthans, 
1977).

Organizational Context

Organizational context variables include whether a company is growing, stable, 
or declining; whether the organization is a small business or a large corporation, 
whether the company faces a hostile or favorable environment; as well as the 
organization’s location, structural arrangements, and form of ownership. Each 
of these factors influences the management style that might be most advisable as 
well as the form of leadership that would be most likely to achieve success (Hofer, 
1975).

Even within the same industry, various companies face differing circumstances. 
As an example, big box retailers such as Walmart, Target, Costco, and K-Mart 
encounter problems associated with growth, decline, and other challenges found 
in each unique situation. Executives at Walmart have faced criticism for actions 
associated with female employees and the impact the company has on small 
retail competitors, especially in rural towns. K-Mart was at one point forced to 
close over 100 stores in the United States, but through effective management 
and leadership recovered and eventually acquired Sears. Some evidence suggests 
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that when organizations encounter turbulent environments, a crisis, or decline, 
employees may prefer and even expect stronger, hands-on leadership as well as a 
more centralized form of organizational structure, which would then be reflected 
in managerial activities.

As Kerr and Jermier (1978) have suggested, context variables such as 
subordinate, task, and organizational characteristics can substitute for leadership. 
The question becomes, do they also substitute for management? If not, the 
logical conclusion might be that leadership does indeed require a different skill 
set than the one needed to become an effective manager. Whether those skills 
are part of a bipolarity, uni-dimensional, bi-dimensional, leadership within 
management, or management within leadership relationship remains unresolved. 
At the same time, it does suggest differing domains for the constructs of 
leadership and management.

Further, as Osborn and Hunt note (1975), the macro variables of centralization, 
formalization, and lateral interdependence combined with the micro variables of 
large work groups, simple tasks, interdependent tasks, and group cohesiveness 
serve to create various organizational contexts that either encourage or limit 
discretionary and non-discretionary leader behaviors. Again, this adaptive-
reactive approach to the understanding of leadership highlights the importance 
of organizational context.

Organizational Rank

As practically any organizational behavior or introduction to management 
textbook notes, the job of “manager” does not remain the same when one 
compares first line supervisor, middle manager, and top management positions. 
The jobs vary in terms of the degree of technical, conceptual, and interpersonal 
skills required (Katz, 1974); the manager’s orientation shifts from the specific 
direction of tasks to more general operational issues, and the planning time 
horizon varies from short term to long term, dependent on rank. Also, top 
managers are the ones that create the organization’s vision and prepare the 
strategic plans the company will pursue.

The question becomes, “Does rank change the potential application of a leader-
manager model?” For instance, at the lowest ranks, does bipolarity apply? 
Supervisors are, after all, often more “order followers” than visionaries. Or rather, 
would it be the case that, for first line supervisors, leadership becomes subsumed 
as a tool of management, yet when the same individual rises to the rank of 
CEO, the vision imperative would require management to become a subset of 
the person’s leadership efforts? A transformational leader, for example, exhibits 
charisma, individualized consideration, inspirational motivation, and intellectual 
stimulation (Bass, 1990). These attributes allow the leader to “convert their 
visions into reality by inspiring followers to perform” (Nelson & Quick, 2013,  
p. 204). At the rank of supervisor, can such a “vision” exist?
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At the rank of middle management, does the uni-dimensionality or bi-
dimensionality conceptualization apply? Such managers would be directly 
involved in aspects of planning, organizing, and controlling, yet would also 
require the interpersonal and leadership skills associated with being both 
a superior and subordinate, or the linking pins Rensis Likert (1961, 1967) 
described many years ago.

As these issues indicate, organizational rank often influences the duties, 
activities, and behaviors required of managers. By inference, leadership of a 
department or small organizational subunit may take a different form than the 
one displayed by the inspiring, visionary, charismatic top management leader 
(Howell, 1988). These same forces would, in turn, influence what would be the 
most effective managerial style and manager activities.

Personal Motives

Some writers have drawn a distinction between charismatic leaders exhibiting 
“socialized power motivation” that seeks to improve the collective well-being 
of followers with charismatic leaders dominated by “personalized power 
motivation” that drives the individual to covet personal gain and glorification 
(Sankowsky, 1995). An authentic leader, drawn by the motive to help others 
succeed, inspires hope, optimism, resiliency, and self-efficacy (Luthans & Avolio, 
2004). As Luthans (1988) noted, political managers look for ways to increase 
their visibility within the organization and draw the favor of those at higher 
ranks, with the motive to achieve career success through upward movement. 
Promotion becomes the primary goal. Real managers, in contrast, seek to teach, 
counsel, and lead others. Subordinate and company success constitute the desired 
goals.

Does this dichotomy eliminate the uni-dimensionality and bi-dimensionality 
models of the leadership-management relationship? Those with political motives 
would deploy a different set of behaviors than would those trying to reach more 
authentic plane. As a result, a successful leader/manager should be defined 
in terms of either personal or organizational outcomes. A Venn diagram of 
outcomes would portray personal success and organizational success as having 
separate realms in some instances and a combined space in others, which would 
be the only place the uni-dimensionality and bi-dimensional models could then 
apply. Further, a case might be made, in that circumstance, that in those places 
in which a manager pursues only one (personal vs. organizational outcomes), 
the bipolarity model best explains the leadership-management relationship. 
Companies require both upwardly mobile “leaders” and stable and helpful 
“managers.”

Goals and Measures of Success

When studying leadership and management, what constitutes “success?” 
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Dependent variables in leadership studies could vary widely, from improvements 
in productivity, to measures of worker morale and satisfaction with supervision, 
to more subtle outcomes such as successful mentoring, thereby leading to 
improve subordinate performance and coaching/counseling those of lower rank 
to help them achieve promotions.

It might be the case, as in the definition of management provided by Robbins 
and Coulter (2012), that the goal of management becomes to complete work 
“efficiently and effectively,” whereas the goal of leadership is to help the group 
obtain its goals. Is there uniformity in these perspectives regarding the goals 
managers/leaders pursue?

Within the bipolarity model, managerial goals are nearly, by definition, 
different from leadership goals. In the uni-dimensionality perspective, leader 
and manager goals are the same, as they are in the bi-dimensionality point of 
view. When management is part of the larger leadership domain, the leader’s 
vision constitutes the ultimate goal. Conversely, when leadership is viewed as 
one element of managing, other organizational outcomes might be part of an 
executive’s set of goals for the organization.

More philosophically, some economic models argue that the primary goal a 
managerial/executive team should pursue is share value and profitability. Others 
argue that social goals, such as sustainability, social justice, and ethical actions 
are equally valid measures of the success of a management team. Are there 
differences between these objectives as spelled out for top management and those 
sought by those of lower rank? Are there additional differences when the concept 
of leadership is contrasted to management? What role does corporate reputation 
play in considering the level of success of a manager, or a leader?

One final complication occurs when considering the time frame involved. 
Short term profits can be contrasted with long term survival. A manager could 
be considered successful for resisting the temptation of seeking a short term 
outcome and balancing it with the goal of a longer lasting, more stable company.

Additional Factors Discussion

These many issues and complications might lead one to throw his/her hands 
up in despair. With so many potentially complicating factors that influence the 
study of leadership, is it time to simply move on to more targeted and specific 
constructs? Or instead, should the search move to the identification of common 
activities, attributes, behaviors, and outcomes found in either leaders, managers, 
or both? Whatever the case, it seems to be ill-advised to assume that leadership 
and management can be studied while ignoring the type of organization 
involved, its context, the rank of the individuals being studied, and the motives, 
goals, and measures of success imposed.
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IMPLICATIONS
The purpose of this analysis has been to shed some light on how distinctions 
may be drawn between the terms “leadership” and “management.” From the 
perspective that suggests they are distinct and in conflict with each other 
(bipolarity) to views that they are the same (uni-dimensionality), to the idea that 
they contain differing but complementary activities that come together to achieve 
the same desired outcomes (bi-dimensionality), to the viewpoints that leadership 
is larger than management or that management is larger than leadership, the first 
outcome should be that research begin to identify a more universally consistent 
definition for each term. At the least, researchers and writers should report the 
perspective to which they subscribe.

Next, many empirical questions emerge from this analysis. First, comparisons 
can be made between the activities and objectives of formal and informal leaders. 
Then, these in turn may be studied for linkages with managerial activities, to 
help identify the domain in which leadership and management are the same, 
and circumstances in which they differ. This might assist in understanding 
the various management/leadership conceptualizations (bipolarity, uni-
dimensionality, bi-dimensionality, leadership within management, and 
management within leadership).

Second, studies could focus on the key management activities required in four 
types of organizations: profit-seeking, nonprofit, governmental, and religious. 
Then, leadership styles which have exhibited success could be identified in 
the same four categories. This may assist in understanding the bipolarity, 
uni-dimensionality, bi-dimensionality, leadership with management, and 
management within leadership conceptualizations, seeking to discover whether 
they are the same or vary dependent on the type of organization involved.

Third, management processes can be examined in various contexts with the 
goal of determining similarities and differences in growing versus declining 
organizations, in various environments, and within other contextual settings. The 
same would be true for leadership, with the objective of finding whether various 
behaviors are universally successful across contexts or whether context influences 
the most successful style. Should they appear to be one and the same, a case 
would be built for the uni-dimensionality and/or bi-dimensionality relationships 
between the two. Should they be different, one of the other conceptualizations 
would appear to apply.

Fourth, as managerial activities are well-spelled out for various organizational 
ranks (supervisor, middle manager, top management, and CEO), the goal of a 
study might be to identify successful leadership tactics and behaviors within 
those ranks. Concepts such as team-building may be applied to all ranks and 
compared with other behaviors, such as instilling a vision to add clarity to 
the nature of leadership dependent on the person’s place in the organizational 
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hierarchy. Closely connected, when a person has been identified as possessing 
“leadership” potential, the features of that potential can be more clearly and 
carefully spelled out.

Fifth, personal motives should be compared with measures of success with 
regard to both leadership and management. For instance, might a leader’s goal be 
more personalized whereas managerial goals are more directed to organizational 
outcomes?

To answer some of the questions revolving around the concepts of leadership and 
management, it would seem that clarity will only emerge when these and other 
tangential elements are defined in studies of both concepts.

The fuzziness of the terms “management” and “leadership” extends to other 
terms commonly used in organizational behavior and management. For 
example, what exactly, is “coaching?” NFL Coach Mike Ditka led by intensity and 
intimidation; Coach Tony Dungy led by soft-spoken, quiet instruction. Both won 
Super Bowls. College Coach Bobby Knight was well-known for a flaming temper 
and demonstrative approach; Coach John Wooden viewed the same occupation 
more as a professor and teacher. Both won basketball championships.

As a field, organizational behavior would be well-served to strive for clarity and 
consistency in the concepts and constructs we observe, teach, and study. In this 
case, “leading by example” might be the course of action. The beneficiaries would 
include students, businesspeople, and persons in positions of authority as more is 
learned about the key organizational activities and outcomes.
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Testing the Presence of Calendar Anomalies in  
Agricultural Commodity Markets

Naveen Musunuru
Northwest Missouri State University

ABSTRACT
This paper investigates the presence of possible calendar anomalies, especially 
the month-of-the-year effect, in agricultural commodity markets. Using GARCH 
models, the study examines time varying volatility of agricultural commodities. 
Non-linear models from the GARCH family, specifically TGARCH and 
EGARCH are employed to assess the role of asymmetries and the possible 
reaction of commodity prices. The GARCH models showed evidence of monthly 
seasonality in agricultural commodities. The results reveal that the positive 
shocks cause more volatility for corn, coffee, rough rice, soybeans, and soybean 
meal, whereas negative news causes more volatility for lean hogs. 

Keywords: calendar anomalies, asymmetric volatility, agricultural commodities, 
GARCH

INTRODUCTION
Calendar effects refer to the nature of financial asset returns to exhibit consistent 
patterns during certain times of the day, week, or month of the year. As a result 
of these effects, commodity returns tend to significantly increase or decrease 
in particular periods when compared to normal periods. These effects are 
also called anomalies because they cannot be explained by traditional asset 
pricing models and they also violate a weak form of efficiency (Parikh, 2009). 
According to Fama (1970), markets are considered efficient when past prices 
cannot be used to predict future prices. Commodity prices fluctuate randomly 
due to unanticipated events and all available information will be absorbed by the 
markets instantaneously. Proponents of the efficient market hypothesis (EMH) 
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argue that the asset prices behave randomly and it is not possible to predict 
future price movements or profit from such patterns. 

A common finding in most of the empirical research toward calendar effects is 
attributed as the “January effect” in financial markets. Accordingly, January tends 
to produce the most abnormal returns when compared to the remainder of the 
year (see Chang & Pinegar, 1986; Bhardwaj & Brooks, 1992; Kato & Shallheim, 
1985). Research also suggests that the January effect was found to be significant 
in developing economies like Malaysia, Turkey, and India (Nassir & Mohammad, 
1987; Balaban, 1995; Raj & Kumari, 2006). Giovanis (2009) examined the month 
of the year effect on 55 stock markets and found the January effect significant 
only in seven markets while rejecting the rest of the markets. A November effect 
has also been documented in recent financial literature (Bhabra et al., 1999; 
Chakrabatie & Sen, 2007).

Testing the existence of calendar effects in financial markets has been the subject 
of recent academic research (Asteriou & Kavetsos, 2006; Brooks, 2008). The 
purpose of the present paper is to investigate the possible monthly seasonal 
anomalies in the agricultural commodity markets. We are interested in checking 
whether any particular month of the year exhibits seasonality and tends to 
produce abnormal returns during that period. For example, cash prices of 
agricultural commodities typically increase before harvest and fall after harvest. 
Previous research on calendar effects mostly concentrated on the financial 
indices and little attention has been paid to the agricultural commodity markets. 
To the best of our knowledge no comprehensive study exists on the specifics of 
calendar effects on agricultural commodities.

Existence of calendar anomalies will have important implications for farmers 
in their marketing decisions and for investors in properly managing their 
portfolios. Farmers can sell their commodities in a specific month that provides 
higher returns when compared to other periods. On the other hand, commodity 
investors could take advantage of this situation and make significant profits 
through their trading strategies. Since each commodity exhibits seasonal 
pattern(s) based on the demand and supply unique to that particular commodity, 
market participants will be benefitted tremendously if these seasonal patterns 
can be exploited successfully. Evidence in favor of seasonality or calendar effects 
also implies that informational efficiency does not hold. 

The paper uses three different types of Autoregressive Conditional 
Heteroscedasticity (ARCH) specifications: the standard or generalized 
(GARCH), Exponential GARCH (EGARCH) and the Threshold GARCH 
(TGARCH) models to test the significance of seasonal effects. These models are 
known to capture the characteristics of financial time series such as time varying 
volatility, non-linearity dependence, and volatility clustering (see Pagan, 1996; 
Enders, 2004). The specifics of the GARCH model formulations are discussed in 
detail in the next section.
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METHODOLOGY

The Regression Model

Monthly returns for various agricultural commodities were calculated using the 
following equation:

rt=[ln(pt / pt-1)] (1)

Where rt represents the monthly log returns for each commodity, pt denotes the 
settlement price for the commodity for each month, while pt-1 represents the 
settlement prices with one lag.

A standard approach to determine if time series data exhibits calendar effects 
is to incorporate dummy variables in an ordinary least squares (OLS) equation 
(see Chang et al. 1998; Liano et al. 1999). Accordingly, we start the enquiry of 
calendar anomalies by estimating equation 2 using the OLS method where:

rt=µ+б2D2t+б3D3t+б4D4t+.........+б12D12t+εt (2)

rit=µ+∑бiDit+ εt
εt≈(0,σt

2) (3)

Dit is the monthly dummy variable taking the value 1 for the ith month and zero 
otherwise. б2,б3…б12 are parameters and εt is the error term. Following Brooks 
(2008), the January monthly dummy has been excluded from the equation 2 
to avoid dummy variable trap. The intercept in the above regression equation 
represents the average return for January, whereas the coefficients б2…б12 
represent the difference between January and ith month of the year. Under null 
hypothesis, we are testing to see if the mean changes in returns across all months 
of the year. Rejection of the null confirms the presence of seasonality across 
monthly returns for agricultural commodities. If no seasonal pattern exists for 
agricultural commodities, the hypothesis that the coefficients are all zero should 
not be rejected. The drawback of the above model is it can be used only to 
characterize the mean returns. The error variances also may not be constant over 
time. To account for the time varying volatility that cannot be captured through 
linear models like OLS, this study uses GARCH models.

GARCH Specifications

The Generalized Autoregressive Conditional Heteroscedasticity (GARCH) 
process developed independently by Bollerslev (1986) and Taylor (1986) 
was used in the present study to further investigate the presence of calendar 
anomalies in agricultural commodities. The application of GARCH models is 
well documented in economics literature (see Ramirez, 2003; Reitz, 2007; Ward, 
2011). The appeal of the GARCH model is that it takes into consideration both 

t=2

12
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mean and volatility, in modeling the financial returns, and has an advantage 
over the traditional regression models. It also has the ability to capture volatility 
clustering, a characteristic of financial time series, where large returns are 
followed by large returns, small returns followed by small returns, leading to 
contiguous periods of volatility and stability (Mandelbrot, 1963). Rarely any 
higher order model than GARCH (1,1) is needed to capture volatility clustering 
(Alexander, 2001; Brooks, 2008).

The GARCH model is based on the assumption that forecasts of time varying 
variance depend upon the lagged variance of the asset. The analysis of the model 
involves estimation of two distinct specifications, one for the conditional mean 
and the other for conditional variance. 

The basic GARCH (1,1) can be represented as:

rit=µ+∑бiDit+ εt
εt≈(0,ht) (4)

ht=ω+αε2+βht-1 (5)

Where ω 0, α≥0, β≥0 are required to ensure that the conditional variance is 
never negative. The variance (ht) is a function of an intercept (ω), a shock from 
the prior period (α), and the variance from last period (β).

The ARCH terms indicate the short-run persistence of shocks whereas the 
GARCH term represents the contribution of shocks to long run persistence. The 
term (α+β) is a measure of persistence of volatility clustering. If (α+β) is very 
close to 1, it shows high persistence in volatility clustering. The GARCH (1,1) is 
weak stationary if (α+β)<1.

The above GARCH model assumes a symmetric volatility response to market 
news. According to GARCH specifications, positive and negative shocks have 
the same effect on volatility as the unexpected return (εt) always enters the 
conditional variance as a square. It has been suggested in the financial literature 
that negative shocks in the market have a larger impact on volatility than positive 
shocks of the same magnitude (Asteriou & Hall, 2011; Brooks, 2008; Bollerslev, 
1992; Engle & Ng, 1993). As a result, asymmetric GARCH models are more 
appropriate. 

Two asymmetric GARCH models (TGARCH and EGARCH) have been 
employed in the present paper to study the possible asymmetries typically 
attributed to leverage effects for the commodity returns. 

Asymmetry can be introduced in the ARCH models by weighing ε2  differently 
for positive and negative residuals, thus,

12

t=2

t-1

t-1
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rit=µ+∑бiDit+ εt
εt≈(0,ht) (6)

ht=ω+αε2   +βht-1+ γIt-1ε
2 (7)

This model is called TGARCH (Threshold GARCH) following the works 
of Zakoian (1994) and Glosten et al., (1993). Where α, β, and γ are constant 
parameters and It is an indicator dummy variable that takes the value of 1 if εt-1 
< 0 and zero otherwise. When εt-1 is positive, the total contribution to volatility is 
αε2   and when εt-1 is negative, the total contribution to the volatility is (α+ γ)ε2  . 
The TGARCH (1,1) model is asymmetric as long as γ≠0.

The TGARCH models can be extended to higher order specifications by 
including more lagged terms. The TGARCH (p,q) model is defined by adding p 
terms to the right side of equation, so that

ht=ω+∑(αi+ γiIt-1)ε2   + ∑βjht-j
(8)

The parameters in the model usually constrained by ω≥0, α≥0, β≥0 and α+γ>0.

The Exponential GARCH or EGARCH specification of conditional volatility due 
to Nelson (1991) may be expressed as:

rit=µ+∑бiDit+ εt
εt≈(0,ht) (9)

ln(ht)=ω+βln(ht-1)+ γ          +α           - (10)

As the name indicates EGARCH assumes conditional variance as exponential 
whereas TGARCH treats conditional variance as quadratic. The above model has 
several advantages over the traditional GARCH specification as ht is modeled in 
log form, even if the parameters are negative, ht becomes positive. The second 
advantage is allowance of asymmetries in the EGARCH model formulation. 
In EGARCH, γ captures the asymmetrical effect and therefore any non-zero 
values shows the impact of any external event being asymmetric. For detailed 
information on GARCH models, readers may refer to Bollerslev et al. (1992, 
1994).

DATA
Fourteen agricultural commodities (corn, coffee, cotton, feeder cattle, live cattle, 
lean hogs, oats, orange juice, rough rice, soybeans, soybean meal, soybean oil, 
sugar, and wheat) were selected for the purposes of the present investigation. 
Twenty years of monthly closing prices from January 1992 to April 2012 on 
different major U.S. commodity markets, specifically Chicago Board of Trade 
(CBOT) for corn, oats, rough rice, soybeans, soybean meal, soybean oil and 

t-1t-1

12

t=2

t-1 t-1

t=i
i=1 j=1

qp

12

t=2
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wheat; the Chicago Mercantile Exchange (CME) for live cattle, feeder cattle, 
and lean hogs; the New York Board of Trade (ICEUS) for cotton, coffee, orange 
juice, and sugar were used to test the presence of calendar anomalies. Table 
1 represents the operational details of various agricultural futures contracts 
including contract symbol, contract size, exchange traded, tick size, and trading 
months. Overall, each price series comprises 250 monthly closing prices.

RESULTS
The descriptive statistics for the time series of monthly returns for the 14 

Table 1 
Agricultural Commodity Contract Profiles

Name Symbol' Exchange Contract 
Size

Trading 
Months+

Tick 
Size*

Daily Price 
Limit

Corn C CBOT 5,000 bu H, K, N, 
U, Z

1/4¢/bu 40¢/bu

Coffee KC ICEUS 37,500 lbs H, K, N, 
U, Z

0.05¢/lb -none-

Cotton CT ICEUS 50,000 lbs H, K, N, 
V, Z

0.01¢/lb 3¢

Feeder 
Cattle

FC CME 50,000 lbs F, H, J, K, 
Q, U, V, X

2.5¢/cwt 3¢/lb

Live Cattle LC CME 40,000 lbs G, J, M, Q, 
V, Z

2.5¢/cwt 3¢/lb

Lean Hogs LH CME 40,000 lbs G, J, K, M, 
N, Q, V, Z

2.5¢/cwt 3¢/lb

Oats O CBOT 5,000 bu H, K, N, 
U, Z

1/4¢/bu -none-

Orange 
Juice

OJ ICEUS 15,000 lbs F, H, K, N, 
U, X

0.05¢/lb 10¢/bu

Rough 
Rice

R CBOT 2,000 cwt F, H, K, N, 
U, X

1/2¢/cwt 75¢/cwt

Soybeans S CBOT 5,000 bu F, H, K, N, 
Q, U, X

1/4¢/bu 70¢/bu

Soybean 
Meal

SM CBOT 100 tons F, H, K, N, 
Q, U, V, Z

10¢/ton $20/ton

Soybean 
Oil

BO CBOT 60,000 lbs F, H, K, N, 
Q, U, V, Z

0.0001¢/
lb

2.5¢/lb

Sugar SB ICEUS 112,000 lbs F, H, K, 
N, V

0.01¢/lb -none-

Wheat W CBOT 5,000 bu H, K, N, 
U, Z

1/4¢/bu 60¢/bu

+F= January, G= February, H= March, J= April, K= May, M= June, N= July, Q= August, U= September,  
V= October, X= November and Z= December; * Minimum price fluctuation;  
`pit traded contracts
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Table 2 
Descriptive Statistics of Time Series of Commodity Returns

Series r- rmax rmin s b k Jb p

Corn 0.00376 0.2004 -0.3765 0.0835 -0.6958 4.70 49.25 0.00

Coffee 0.00371 0.4094 -0.3622 0.1111 0.3808 4.07 17.47 0.00

Cotton 0.00214 0.2211 -0.4481 0.0942 -0.6887 5.66 91.20 0.00

Feeder 
Cattle

0.00263 0.1335 -0.2304 0.0411 -0.5926 6.63 148.16 0.00

Lean Hogs 0.00294 0.3446 -0.5170 0.1021 -0.3818 5.85 88.44 0.00

Live Cattle 0.00180 0.1497 -0.2512 0.0478 -0.5948 5.90 100.02 0.00

Oats 0.00324 0.2889 -0.3111 0.0919 0.1451 3.41 2.63 0.26

Orange 
Juice

-0.00007 0.2928 -0.2501 0.0915 0.2013 3.27 2.40 0.30

Rough 
Rice

0.00240 0.3921 -0.3498 0.0932 0.0716 4.81 33.74 0.00

Soybeans 0.00397 0.1787 -0.3984 0.0760 -1.0691 6.51 171.47 0.00

Soybean 
Meal

0.00372 0.2396 -0.4071 0.0848 -0.7570 5.61 92.69 0.00

Soybean 
Oil

0.00430 0.2379 -0.2805 0.0755 -0.5208 5.20 60.37 0.00

Sugar 0.00391 0.3806 -0.3746 0.0998 0.1127 4.04 11.59 0.00

Wheat 0.00158 0.3530 -0.2909 0.0872 0.1369 4.13 13.88 0.00

r-, rmax , rmin , s, b, k, jb, p are the mean, maximum, minimum, standard deviation, skewness, kurtosis,  
Jarque-Bera statistic and p-value for the sample of returns, respectively

commodities are presented in Table 2. This table includes minimum, maximum, 
average daily returns, standard deviation, skewness, kurtosis, and Jarque-Bera 
statistics of the returns. The average monthly returns for the entire series are 
0.28% with orange juice being the lowest average monthly return of −0.0076%. 
Among all the markets studied, coffee took the honors with a 40.94% of monthly 
return, the maximum of all the 14 return indices whereas lean hogs topped 
the list with the highest negative return of −51.70%. Rough rice ranked second 
among all the indices with an approximate maximum monthly return of 39.21%, 
while cotton ranked second with a minimum monthly return of −44.81%. All the 
commodities in Table 1 exhibited standard deviations in the range of 4% to 11%. 
Both feeder cattle and live cattle were found to be low risk commodities, as their 
standard deviation is the lowest among all the markets. The kurtosis for the time 
series ranged from a low of 3.27 (orange juice) to a high of 6.63 (feeder cattle). 
Generally either a very high or very low kurtosis values indicates leptokurtic 
or platykurtic distribution of the sample data. Since the kurtosis estimates are 
greater than 3.0 for all the observations, all the 14 sets of returns are considered 
to be leptokurtic in nature.



  Regional Business Review    39 

Table 3 shows the OLS results for the month-of-the-year effect for select 
agricultural commodities for the period 1992–2012. The OLS estimates show 
that the lean hogs returns are significantly different from zero for April, August, 
October, and December at the 5% significance level. Feeder cattle were found 
to be significant for May and June whereas corn showed monthly significance 
for June and December. Seven out of the 14 agricultural commodities (coffee, 
cotton, orange juice, rough rice, soybeans, soybean oil, and sugar) showed no 
calendar effects as their monthly returns were non-significant. Four agricultural 
commodities (live cattle, oats, soybean meal, and wheat) had only one significant 
month when compared to the rest of the calendar year. Since OLS is an 
inadequate model to capture the financial return characteristics such as time 
varying volatility and volatility clustering, GARCH models were further used to 
understand the nature of commodity data. 

Table 3 
OLS Results of the Commodity Returns

CMD+ μ D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 R2

C 0.0006 
(0.03)

0.020 
(0.08)

0.016 
(0.64)

-0.008 
(-0.34)

0.022 
(0.87)

-0.052* 
(-2.07)

-0.033 
(0.18)

0.004 
(0.18)

-0.005 
(-0.21)

0.020 
(0.78)

-0.006 
(-0.25)

0.06* 
(2.35)

0.109 
(2.57)

KC 0.008 
(0.35)

0.004 
(0.13)

-0.019 
(-0.55)

0.0008 
(0.02)

0.015 
(0.42)

-0.053 
(-1.52)

-0.000 
(-0.00)

-0.003 
(-0.09)

-0.035 
(-0.99)

0.005 
(0.15)

0.007 
(0.20)

0.017 
(0.50)

0.032 
(0.70)

CT 0.017 
(0.82)

0.003 
(0.13)

-0.028 
(-0.96)

-0.022 
(-0.76)

-0.025 
(-0.83)

-0.021 
(-0.71)

-0.046 
(-1.55)

-0.021 
(-0.72)

-0.024 
(-0.83)

-0.012 
(-0.42)

-0.009 
(-0.32)

0.025 
(0.86)

0.035 
(0.77)

FC 0.01 
(-1.09)

0.012 
(0.97)

0.011 
(0.91)

0.019 
(1.49)

0.032* 
(2.47)

0.026* 
(2.07)

0.022 
(1.77)

0.007 
(0.59)

0.005 
(0.45)

0.004 
(0.38)

0.006 
(0.48)

0.002 
(0.16)

0.05 
(1.26)

LH 0.013 
(0.71)

0.016 
(0.65)

-0.022 
(-0.87)

0.109* 
(4.25)

-0.031 
(-1.19)

-0.029 
(-1.13)

-0.017 
(-0.66)

-0.15* 
(-6.13)

0.028 
(1.11)

-0.07* 
(-2.80)

-0.006 
(-0.26)

0.054* 
(2.08)

0.384 
(13.1)*

LC 0.005 
(0.56)

0.006 
(0.48)

-0.013 
(-0.92)

-0.012 
(-0.85)

-0.04* 
(-3.26)

-0.001 
(-0.06)

0.007 
(0.51)

0.010 
(0.72)

0.007 
(0.51)

0.007 
(0.52)

-0.007 
(-0.53)

-0.005 
(-0.40)

0.103 
(2.43)*

O -0.014 
(-0.69)

0.027 
(0.95)

0.015 
(0.56)

-0.016 
(-0.58)

0.023 
(0.80)

0.012 
(0.43)

-0.005 
(-0.17)

0.005 
(0.17)

0.070* 
(2.43)

0.017 
(0.62)

0.004 
(0.14)

0.056 
(0.05)

0.066 
(1.50)

OJ 0.015 
(0.76)

-0.039 
(-1.38)

0.0001 
(0.00)

-0.044 
(-1.56)

-0.024 
(0.85)

-0.034 
(-1.20)

-0.005 
(-0.20)

-0.022 
(-0.79)

-0.021 
(-0.73)

0.004 
(0.16)

0.001 
(0.05)

-0.049 
(-1.70)

0.058 
(1.31)

R 0.002 
(0.14)

-0.027 
(-0.96)

0.016 
(0.55)

0.009 
(0.34)

0.004 
(0.15)

-0.053 
(-1.82)

0.016 
(0.57)

-0.019 
(-0.66)

0.033 
(1.13)

-0.006 
(-0.20)

0.026 
(0.92)

-0.007 
(-0.24)

0.063 
(1.41)

S -0.000 
(-0.04)

0.022 
(0.97)

0.016 
(0.69)

0.018 
(0.78)

0.011 
(0.50)

0.008 
(0.36)

-0.041 
(-1.73)

-0.008 
(-0.37)

-0.036 
(-1.54)

0.017 
(0.75)

0.029 
(1.25)

0.014 
(0.62)

0.08 
(1.83)*

SM -0.007 
(-0.38)

0.013 
(0.51)

0.028 
(1.09)

0.023 
(0.93)

0.025 
(0.98)

0.034 
(1.31)

-0.041 
(-1.58)

0.013 
(0.54)

-0.05* 
(-2.19)

0.039 
(1.52)

0.019 
(0.75)

0.027 
(1.07)

0.116 
(2.66)*

BO -0.007 
(-0.43)

0.039 
(1.66)

0.016 
(0.68)

0.026 
(1.13)

0.004 
(0.18)

-0.008 
(-0.33)

-0.009 
(-0.40)

0.013 
(0.58)

-0.010 
(-0.44)

0.022 
(0.94)

0.035 
(1.47)

0.013 
(0.55)

0.047 
(1.03)

SB 0.0037 
(0.16)

-0.014 
(-0.47)

-0.038 
(-1.25)

-0.045 
(-1.47)

0.0005 
(0.01)

0.050 
(1.61)

0.025 
(0.80)

-0.015 
(-0.51)

-0.005 
(-0.18)

0.014 
(0.47)

0.006 
(0.21)

0.029 
(0.96)

0.07 
(1.60)

W -0.010 
(-0.53)

-0.005 
(-0.19)

-0.005 
(-0.22)

0.0052 
(0.19)

0.012 
(0.43)

-0.023 
(-0.85)

0.057* 
(2.00)

0.027 
(0.98)

0.039 
(1.44)

-0.000 
(-0.00)

0.003 
(0.14)

0.038 
(1.41)

0.063 
(1.42)

CMD+ represents agricultural commodity (please refer Table 1 for symbol description); *indicates 
significance at 5% levels, Figures in parentheses indicate test statistics; D2-D12 monthly dummies.

Tables 4, 5, and 6 show the mean returns and variance equation of the GARCH, 
TGARCH, and EGARCH models for the month-of-the-year effect. Here, 
we include all the monthly dummies as explanatory variables. The intercept 
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measures the mean return for January while the coefficients of the dummy 
variables measure the difference in average returns for each individual month 
from February through December and January. The mean equation in all 
the GARCH specifications include an AR(1) term (θ) to remove any serial 
correlation in the returns that may be caused by non-synchronous trading 
(Lo & MacKinlay, 1988; Campbell et al., 1997; Tsay, 2002). The z-statistics 
are also reported in the parentheses and they indicate the significance of the 
intercept and coefficients at 5% significance level. The GARCH (1,1) results 
indicate that the mean monthly returns for January are negative for eight out 
of the 14 commodities but showed significance only for oats. It is interesting 
to note that none of the commodities showed any significance for March. 
Out of all the commodities, feeder cattle and lean hogs showed the maximum 
monthly significance with four monthly returns being significant for these two 
commodities. The monthly returns of six commodities (coffee, cotton, soybeans, 
soybean meal, sugar, and wheat) had no significance for any calendar month 
indicating that the seasonality effect does not exist for these commodities. A 
strong negative significant June effect was found for corn, oats, and rough rice. 
Similarly, December also turned out to be another significant month with three 
commodities showing positive significance (corn, lean hogs, and oats) whereas 
orange juice showed a significant negative effect for the same month. If the 
coefficients are significant under both OLS and GARCH models, it further 
suggests that the monthly effects are not explained by time varying volatility 
and truly reflect anomalous returns. The September dummy for soybean meal 
and July monthly dummy for wheat, which were significant under OLS, became 
insignificant under GARCH implying that these monthly effects are explained 
by market volatility and are not true anomalies. Among all the agricultural 
commodities studied, lean hogs were found to be most volatile in terms of 
monthly returns. It has witnessed 13.3% decrease in monthly returns for August 
whereas gained a 12.3% return for April. With 1.4% and 1.6% positive returns 
for April and May, feeder cattle turned out to be the least volatile among the 
agricultural commodities. From the mean equation in the GARCH model, 
we also observe that the lagged value (ѳ) is significant for coffee, cotton, and 
lean hogs. This indicates that the returns of these commodities exhibit serial 
correlation and reflects inefficiency during the period of study.

From Table 4, The GARCH coefficient (β) can be used to understand the impact 
of past volatility on current volatility. The GARCH coefficient is significant at 
5% level suggesting that the current volatility is affected by past volatility for all 
the commodities except coffee, cotton, and feeder cattle. As typical of GARCH 
models for financial returns, the sum of the coefficients on lagged squared error 
(α) and lagged conditional variance (β) is very close to one for oats, orange juice, 
rough rice, soybeans, soybean meal, sugar, and wheat. This implies that shocks 
to the conditional variance will be highly persistent for these commodities. A 
high persistence indicates that the shocks are likely to die slowly. If there is a new 
price shock, it will have implications on returns for a longer period. On the other 
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hand, the sum of α and β is less than one for coffee and soybean oil and represent 
low persistence.

The asymmetric (leverage) coefficient γ captures the impact of negative versus 
positive shocks on volatility. The leverage coefficient (γ) when greater than zero 

Table 4 
GARCH (1,1) Results for the Monthly Returns

C KC CT FC LH LC O OJ R S SM BO SB W

Mean Equation

μ -0.004 
(-0.24)

-0.009 
(-0.46)

0.018 
(0.60)

-0.01 
(-1.5)

0.007 
(0.35)

0.003 
(0.29)

-0.01* 
(-6.21)

0.014 
(0.81)

0.01 
(0.66)

-0.003 
(-0.16)

-0.009 
(-0.51)

-0.006 
(-0.42)

0.003 
(0.17)

-0.006 
(-0.20)

δ2

0.018 
(0.65)

0.026 
(0.81)

0.002 
(0.06)

0.020 
(1.69)

0.027 
(0.80)

0.016 
(0.98)

0.020 
(0.99)

-0.03 
(-1.25)

-0.03 
(-1.63)

0.008 
(0.33)

0.002 
(0.09)

0.03* 
(2.03)

0.003 
(0.14)

-0.01 
(-0.26)

δ3

0.020 
(0.83)

-0.004 
(-0.12)

-0.029 
(-0.78)

0.015 
(1.39)

0.009 
(0.3)

-0.00 
(-0.5)

0.021 
(1.09)

0.002 
(0.07)

-0.01 
(-0.44)

0.021 
(0.74)

0.037 
(1.42)

0.024 
(1.03)

-0.028 
(-1.10)

-0.004 
(-0.13)

δ4

-0.012 
(-0.50)

0.016 
(0.51)

-0.027 
(-0.70)

0.024* 
(2.03)

0.116* 
(4.69)

-0.01 
(-1.0)

-0.029 
(-1.84)

-0.05 
(-1.46)

-0.01 
(-0.44)

0.003 
(0.13)

0.010 
(0.42)

0.022 
(0.90)

-0.04 
(-1.48)

0.000 
(0.02)

δ5

0.035 
(1.51)

0.018 
(0.52)

-0.019 
(-0.51)

0.026* 
(2.50)

-0.020 
(-0.66)

-0.04* 
(-2.9)

0.014 
(0.83)

0.023 
(0.83)

0.026 
(1.20)

0.035 
(1.48)

0.042 
(1.48)

0.003 
(0.17)

0.001 
(0.04)

0.000 
(0.00)

δ6

-0.06* 
(-3.0)

-0.042 
(-1.41)

-0.020 
(-0.59)

0.025 
(1.64)

-0.021 
(-0.73)

-0.00 
(-0.08)

-0.01* 
(-5.31)

-0.03 
(-1.51)

-0.06* 
(-2.95)

0.001 
(0.05)

0.020 
(0.90)

-0.023 
(-1.16)

0.032 
(1.09)

-0.020 
(-0.57

δ7

-0.014 
(-0.68)

0.021 
(0.65)

-0.042 
(-1.16)

0.033* 
(3.07)

-0.014 
(-0.53)

0.01 
(0.66)

0.016 
(1.09)

-0.000 
(-0.00)

0.01 
(0.72)

-0.025 
(-1.23)

-0.004 
(-0.21)

-0.000 
(-0.00)

0.017 
(0.65)

0.039 
(1.13)

δ8

0.003 
(0.14)

0.003 
(0.09)

-0.023 
(-0.57)

0.01 
(0.79)

-0.14* 
(-5.24)

0.007 
(0.40)

0.008 
(0.31)

-0.019 
(-0.74)

-0.03 
(-1.39)

-0.012 
(-0.57)

0.006 
(0.28)

0.004 
(0.22)

-0.021 
(-0.83)

0.023 
(0.63)

δ9

0.018 
(0.77)

-0.012 
(-0.41)

-0.028 
(-0.75)

0.007 
(0.54)

0.023 
(0.82)

0.006 
(0.38)

0.064* 
(3.79)

-0.018 
(-0.71)

0.02 
(1.28)

-0.025 
(-1.13)

-0.031 
(-1.40)

0.007 
(0.37)

0.003 
(0.11)

0.044 
(1.22)

δ10

0.022 
(0.84)

0.030 
(1.02)

-0.014 
(-0.40)

0.011 
(0.93)

-0.06* 
(-2.39)

0.006 
(0.45)

0.018 
(0.75

0.015 
(0.70)

-0.01 
(-0.56)

0.014 
(0.63)

0.030 
(1.26)

0.028 
(1.24)

0.015 
(0.48)

0.000 
(0.01)

δ11

0.002 
(0.06)

0.023 
(0.73)

-0.014 
(-0.24)

0.025* 
(2.58)

0.00 
(0.00)

-0.003 
(-0.23)

0.001 
(0.10)

0.015 
(0.60)

0.01 
(0.53)

0.039 
(1.16)

0.020 
(0.65)

0.033 
(1.51)

0.013 
(0.48)

-0.002 
(0.01)

δ12

0.06* 
(2.48)

0.037 
(0.92)

0.025 
(0.60)

0.002 
(1.78)

0.05* 
(2.20)

-0.00 
(-0.23)

0.062* 
(2.87)

-0.05* 
(-2.24)

-0.02 
(-0.64)

0.010 
(0.40)

0.020 
(0.80)

0.005 
(0.26)

0.018 
(0.69)

0.027 
(0.72)

θ -0.001 
(-0.01)

-0.15* 
(-1.98)

-0.10* 
(-2.03)

0.14 
(1.78)

-0.16* 
(-2.12)

-0.06 
(-0.79)

-0.035 
(-0.52)

-0.13 
(-1.74)

-0.03 
(-0.34)

0.027 
(0.35)

-0.012 
(-0.14)

-0.041 
(-0.46)

0.098 
(1.32)

(-0.11) 
(-1.58)

Variance Equation

ω 0.001 
(1.82)

0.009* 
(4.19)

0.01* 
(3.48)

0.001* 
(3.28)

0.00 
(0.91)

0.00 
(1.33)

8.5E05 
(1.82)

0.00 
(1.34)

0.00* 
(2.27)

0.00 
(1.69)

0.00 
(1.80)

0.001* 
(2.85)

0.001 
(1.39)

0.000 
(1.03)

α 0.33* 
(3.16)

0.25* 
(2.94)

-0.04* 
(2.56)

0.28* 
(2.18)

0.07 
(1.16)

0.15* 
(1.89)

-0.04* 
(-2.46)

0.14* 
(1.97)

0.34* 
(2.87)

0.17* 
(3.06)

0.17* 
(2.67)

0.34* 
(2.96)

0.18* 
(2.34)

0.03 
(1.57)

β 0.42* 
(2.17)

-0.073 
(-0.50)

-0.67 
(-1.67)

-0.30 
(-1.35)

0.77* 
(3.66)

0.63* 
(2.83)

1.04* 
(42.1)

0.74* 
(5.97)

0.53* 
(4.07)

0.80* 
(13.25)

0.78* 
(10.4)

0.34* 
(2.10)

0.67* 
(4.68)

0.93* 
(18.31)

LB10 9.39 
(0.40)

9.74 
(0.37)

15.83 
(0.07)

11.52 
(0.07)

4.71 
(0.85)

22.46 
(0.07)

11.22 
(0.26)

12.84 
(0.17)

16.21 
(0.06)

9.14 
(0.42)

12.71 
(0.17)

11.66 
(0.23)

4.19 
(0.89)

12.78 
(0.17)

LB210 4.53 
(0.87)

3.82 
(0.92)

5.01 
(0.83)

7.00 
(0.63)

6.25 
(0.71)

11.57 
(0.23)

11.33 
(0.25)

1.80 
(0.99)

5.97 
(0.74)

9.64 
(0.38)

12.29 
(0.19)

8.67 
(0.46)

14.22 
(0.11)

11.89 
(0.21)

AIC -2.21 -1.52 -1.80 -3.48 -2.13 -3.26 -2.02 -1.92 -1.95 -2.45 -2.19 -2.37 -1.79 -1.80

LL 283.96 200.08 234.45 438.21 274.88 410.71 260.71 248.44 252.50 313.25 281.97 302.84 233.22 262.48

δ2 ...δ12 are monthly dummies; θ is AR(1) coefficient; *denotes significance at 5% level. Numbers in parentheses below coefficient estimates are z 
statistics. AIC, LL are Akaike information criteria, and log likelihood respectively. LB 10 and LB210 are the Ljung-Box statistics for the standardized 
and squared standardized residuals using 10 lag, respectively. Numbers in parentheses below the LB statistics are the p-values.
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under the TGARCH model, indicates that negative shocks cause more volatility 
than positive shocks; however, γ is negative and significant for corn, coffee, 
cotton, live cattle, rough rice, soybeans, soybean meal, and wheat, suggesting 
the presence of leverage effect (Table 5). For these commodities, negative shocks 
in fact made the market less volatile for the duration of the study period. The 
asymmetry term is however positive and insignificantly different from zero for 
feeder cattle and orange juice suggests no leverage effect. This means that good 
news (positive shocks) and bad news (negative shocks) have the same effect on 
commodity volatility and there is no asymmetric reaction of the market. For lean 
hogs, the negative news tends to cause more volatility than positive news.

Under EGARCH model, when the leverage coefficient is less than zero, then the 

Table 5 
TGARCH (1,1) Results for the Monthly Returns

C KC CT FC LH LC O OJ R S SM BO SB W

μ -0.000 
(-0.02)

0.016 
(0.87)

0.014 
(0.68)

-0.012 
(-1.58)

-0.012 
(-0.62)

0.001 
(0.14)

-0.034 
(-1.30)

0.007 
(0.38)

0.014 
(0.82)

0.000 
(0.04)

-0.006 
(-0.34)

-0.006 
(-0.38)

0.000 
(0.02)

-0.014 
(-0.55)

δ2

0.013 
(0.53)

-0.010 
(-0.30)

-0.005 
(-0.18)

0.015 
(1.05)

0.040 
(1.24)

0.013 
(0.73)

0.041 
(1.21)

-0.027 
(-0.93)

-0.037 
(-1.68)

0.006 
(0.25)

-0.000 
(-0.02)

0.034 
(1.79)

0.005 
(0.23)

-0.017 
(-0.50)

δ3

0.032 
(1.40)

-0.019 
(-0.62)

-0.019 
(-0.69)

0.013 
(1.22)

0.008 
(0.32)

-0.003 
(-0.27)

0.045 
(1.37)

0.004 
(0.17)

-0.012 
(-0.44)

0.018 
(0.69)

0.034 
(1.29)

0.024 
(1.02)

-0.017 
(-0.65)

0.022 
(0.80)

δ4

-0.022 
(-0.88)

-0.022 
(-0.67)

-0.017 
(-0.60)

0.024* 
(1.88)

0.135* 
(5.39)

-0.010 
(-0.77)

-0.011 
(-0.37)

-0.042 
(-1.27)

-0.019 
(-0.74)

-0.006 
(-0.28)

0.006 
(0.27)

0.022 
(0.87)

-0.037 
(-1.35)

-0.003 
(-0.12)

δ5

0.019 
(0.85)

0.000 
(0.03)

-0.019 
(-0.60)

0.031* 
(2.85)

-0.002 
(-0.07)

-0.03* 
(-2.34)

0.033 
(1.08)

0.026 
(0.95)

0.015 
(0.67)

0.033 
(1.47)

0.041 
(1.36)

0.003 
(0.16)

0.005 
(0.16)

0.023 
(0.77)

δ6

-0.06* 
(-3.13)

-0.07* 
(-2.71)

-0.013 
(-0.50)

0.024* 
(2.19)

-0.004 
(-0.17)

0.003 
(0.22)

0.009 
(0.29)

-0.029 
(-1.06)

-0.06* 
(-3.13)

0.000 
(0.00)

0.017 
(0.70)

-0.023 
(-1.15)

0.040 
(1.37)

-0.016 
(-0.58)

δ7

-0.005 
(-0.31)

-0.010 
(-0.47)

-0.011 
(-0.32)

0.021 
(1.54)

0.006 
(0.22)

0.015 
(0.90)

0.036 
(1.21)

-0.000 
(-0.00)

0.021 
(0.95)

-0.026 
(-1.33)

-0.010 
(-0.45)

-0.000 
(-0.01)

0.025 
(0.95)

0.065* 
(2.16)

δ8

0.008 
(0.36)

-0.010 
(-0.32)

-0.031 
(-1.00)

0.009 
(0.67)

-0.12* 
(-5.00)

0.011 
(0.63)

0.028 
(0.81)

-0.009 
(-0.34)

-0.040 
(-1.53)

-0.010 
(-0.48)

0.010 
(0.43)

0.004 
(0.21)

-0.016 
(-0.65)

0.021 
(0.68)

δ9

0.022 
(1.00)

-0.036 
(-1.23)

-0.022 
(-0.77)

0.010 
(0.73)

0.043 
(1.57)

0.009 
(0.54)

0.081 
(0.81)

-0.008 
(-0.30)

0.035 
(1.56)

-0.025 
(-1.14)

-0.021 
(-0.93)

0.007 
(0.36)

0.010 
(0.34)

0.054 
(1.80)

δ10

0.022 
(0.95)

-0.002 
(-0.07)

-0.016 
(-0.58)

0.009 
(0.65)

-0.05* 
(-2.13)

0.011 
(0.72)

0.030 
(0.84)

0.016 
(0.73)

-0.018 
(-0.60)

0.012 
(0.56)

0.035 
(1.42)

0.028 
(1.20)

0.018 
(0.60)

0.019 
(0.64)

δ11

-0.000 
(-0.03)

-0.014 
(-0.48)

0.003 
(0.10)

0.014 
(1.09)

0.029 
(1.18)

-0.003 
(-0.23)

0.022 
(0.71)

0.022 
(0.74)

0.018 
(0.58)

0.036 
(1.18)

0.020 
(0.66)

0.033 
(1.48)

0.022 
(0.79)

0.006 
(0.19)

δ12

0.062* 
(2.56)

0.007 
(0.23)

0.019 
(0.59)

-0.004 
(-0.34)

0.074* 
(2.74)

0.007 
(0.46)

0.084* 
(2.42)

-0.048 
(-1.82)

-0.021 
(-0.69)

0.006 
(0.28)

0.020 
(0.80)

0.005 
(0.24)

0.018 
(0.69)

0.047 
(1.46)

θ 0.007 
(0.10)

-0.14* 
(-1.99)

-0.099 
(-1.62)

0.12* 
(2.16)

-0.17* 
(-2.28)

-0.083 
(-1.11)

-0.03 
(-0.50)

-0.116 
(-1.57)

-0.046 
(-0.54)

0.011 
(0.15)

-0.020 
(-0.24)

-0.040 
(-0.45)

0.089 
(1.14)

-0.14* 
(-2.14)

Variance Equation

ω 0.00 
(1.61)

0.00* 
(2.99)

0.00* 
(5.16)

0.00 
(1.87)

0.00 
(1.51)

0.00 
(0.92)

0.00* 
(2.47)

0.00 
(1.30)

0.001* 
(2.33)

0.00 
(1.49)

0.00 
(1.40)

0.001* 
(2.72)

0.000 
(1.39)

0.000 
(1.52)

α 0.40* 
(2.94)

0.21* 
(2.38)

0.01 
(1.44)

-0.14* 
(-1.96)

-0.08* 
(-3.15)

0.12 
(1.93)

0.03 
(0.84)

0.04 
(0.69)

0.44* 
(2.87)

0.19* 
(2.89)

0.22* 
(2.43)

0.35* 
(2.27)

0.21* 
(2.34)

0.04* 
(13.34)

β 0.77* 
(9.34)

0.27 
(1.22)

1.02* 
(15.16)

0.51 
(1.60)

0.81* 
(5.18)

0.85* 
(6.43)

0.99* 
(55.6)

0.80* 
(8.36)

0.61* 
(5.17)

0.90* 
(24.36)

0.86* 
(13.4)

0.34* 
(2.01)

0.78* 
(9.25)

1.00 
(14.48)

LB10 -0.41* 
(-2.98)

-0.34* 
(-3.91)

-0.04* 
(-3.28)

0.27 
(1.91)

0.22* 
(2.22)

-0.15* 
(-2.35)

-0.06 
(-1.29)

0.18 
(1.87)

-0.36* 
(2.30)

-0.18* 
(-2.58)

-0.19* 
(-2.2)

-0.01 
(-0.05)

-0.13 
(-1.36)

-0.09* 
(-5.31)

LB210 -2.27 -1.54 -1.85 -3.50 -2.21 -3.27 -1.97 -1.93 -1.96 -2.48 -2.21 -2.36 -1.79 -2.08

AIC 291.91 203.92 241.35 441.14 284.73 413.83 255.88 250.72 255.24 317.69 284.9 302.84 233.84 269.18

LL 8.18 
(0.51)

10.39 
(0.31)

13.45 
(0.14)

5.29 
(0.15)

3.89 
(0.91)

30.53 
(0.10)

12.42 
(0.19)

13.02 
(0.16)

20.18 
(0.09)

8.53 
(0.48)

10.57 
(0.30)

11.66 
(0.23)

3.50 
(0.94)

12.79 
(0.17)

LB210 10.48 
(0.31)

7.28 
(0.60)

10.63 
(0.30)

7.56 
(0.57)

8.00 
(0.53)

9.12 
(0.42)

8.90 
(0.44)

1.38 
(0.99)

3.82 
(0.92)

14.38 
(0.10)

9.70 
(0.37)

8.71 
(0.46)

12.88 
(0.16)

13.32 
(0.14)

*denotes significance at 5% level. Numbers in parentheses below coefficient estimates are z statistics. AIC, 
LL are Akaike information criteria, and log likelihood respectively. LB 10 and LB210 are the Ljung-Box statistics 
for the standardized and squared standardized residuals using 10 lag, respectively. Numbers in parentheses 
below the LB statistics are the p-values.
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Table 6 
EGARCH (1,1) Results of Monthly Returns

C KC CT FC LH LC O OJ R S SM BO SB W

μ 0.012 
(0.51)

0.006 
(0.04)

0.024 
(1.01)

-0.01* 
(-2.47)

0.001 
(0.05)

-0.003 
(-0.28)

-0.018 
(-0.75)

0.020 
(1.18)

0.013 
(0.76)

-0.000 
(-0.02)

-0.012 
(-0.71)

0.000 
(0.04)

0.006 
(0.32)

0.014 
(0.57)

δ2

-0.001 
(-0.04)

0.008 
(0.34)

-0.020 
(-0.61)

0.019 
(1.59)

0.032 
(1.03)

0.008 
(0.58)

0.018 
(0.60)

-0.043 
(-1.53)

-0.033 
(-1.52)

0.007 
(0.31)

0.008 
(0.35)

0.025 
(1.36)

-0.000 
(-0.00)

-0.038 
(-1.18)

δ3

-0.017 
(-0.48)

0.036 
(1.84)

-0.032 
(-1.05)

0.020* 
(2.14)

0.001 
(0.07)

0.004 
(0.33)

0.031 
(1.06)

-0.005 
(-0.22)

-0.012 
(-0.46)

0.019 
(0.78)

0.043 
(1.87)

0.017 
(0.80)

-0.020 
(-0.76)

-0.009 
(-0.31)

δ4

-0.015 
(-0.43)

-0.032 
(-1.35)

-0.025 
(-0.80)

0.032* 
(2.99)

0.120* 
(5.01)

0.006 
(0.54)

-0.026 
(-1.06)

-0.057 
(-1.61)

-0.020 
(-0.81)

-0.007 
(-0.32)

0.004 
(0.19)

0.014 
(0.62)

-0.038 
(-1.35)

-0.030 
(-0.99)

δ5

0.005 
(0.15)

0.014 
(0.60)

-0.031 
(-1.00)

0.040* 
(3.95)

-0.027 
(-1.05)

-0.03* 
(-2.32)

0.025 
(0.91)

0.020 
(0.86)

0.002 
(0.11)

0.035 
(1.72)

0.042 
(1.73)

-0.010 
(-0.54)

0.001 
(0.04)

-0.013 
(-0.45)

δ6

-0.058 
(-1.80)

-0.05* 
(-2.41)

-0.050 
(-1.75)

0.024 
(1.95)

-0.011 
(-0.44)

0.022 
(1.69)

-0.005 
(-0.17)

-0.041 
(-1.59)

-0.06* 
(-2.65)

-0.000 
(-0.02)

0.022 
(0.92)

-0.035 
(-1.90)

0.030 
(1.03)

-0.045 
(-1.47)

δ7

0.004 
(0.13)

-0.010 
(-0.53)

-0.025 
(-0.77)

0.026* 
(2.15)

-0.011 
(-0.43)

0.010 
(0.71)

0.023 
(0.83)

-0.023 
(-0.83)

0.012 
(0.56)

-0.033 
(-1.79)

-0.016 
(-0.74)

-0.009 
(-0.49)

0.014 
(0.53)

0.026 
(0.90)

δ8

-0.015 
(-0.43)

-0.004 
(-0.19)

-0.031 
(-0.85)

0.010 
(0.95)

-0.14* 
(-5.52)

0.016 
(1.09)

0.019 
(0.62)

-0.032 
(-1.33)

-0.031 
(-1.13)

-0.004 
(-0.20)

0.011 
(0.55)

-0.002 
(-0.11)

-0.026 
(-1.02)

0.000 
(0.01)

δ9

-0.029 
(-0.87)

0.024 
(1.26)

-0.031 
(-1.01)

0.012 
(1.07)

0.044 
(1.67)

0.024 
(1.75)

0.068* 
(2.18)

-0.026 
(-0.95)

0.035 
(1.54)

-0.021 
(-1.00)

-0.015 
(-0.73)

0.003 
(0.15)

0.000 
(0.01)

0.024 
(0.79)

δ10

0.003 
(0.10)

0.017 
(0.82)

-0.025 
(-0.80)

0.012 
(1.01)

-0.05* 
(-2.28)

0.010 
(0.65)

0.018 
(0.54)

0.007 
(0.35)

-0.016 
(-0.52)

0.015 
(0.70)

0.046* 
(2.03)

0.025 
(1.08)

0.011 
(0.38)

-0.018 
(-0.60)

δ11

-0.003 
(-0.08)

-0.007 
(-0.34)

-0.012 
(-0.37)

0.025* 
(2.62)

0.021 
(0.83)

-0.003 
(-0.24)

0.004 
(0.14)

0.008 
(0.27)

0.020 
(0.62)

0.037 
(1.37)

0.025 
(0.92)

0.020 
(0.97)

0.021 
(0.76)

-0.021 
(-0.64)

δ12

0.009 
(0.23)

0.055* 
(2.56)

0.007 
(0.23)

0.012 
(0.92)

0.048 
(1.81)

0.019 
(1.10)

0.075* 
(2.45)

-0.05* 
(-1.98)

-0.013 
(-0.43)

0.007 
(0.31)

0.026 
(1.04)

-0.005 
(-0.25)

0.018 
(0.68)

0.018 
(0.55)

θ -0.147 
(-1.83)

-0.025 
(-0.43)

-0.127 
(-1.75)

0.135 
(1.81)

-0.16* 
(-2.34)

-0.12* 
(-2.79)

-0.020 
(-0.31)

-0.17* 
(-2.20)

-0.007 
(-0.08)

0.003 
(0.04)

-0.033 
(-0.46)

-0.030 
(-0.34)

0.068 
(0.88)

-0.103 
(-1.49)

Variance Equation

ω -2.99* 
(-2.12)

-0.05* 
(-43.6)

-0.53* 
(-2.37)

-6.00* 
(-3.14)

-0.39* 
(-2.27)

-10.7* 
(-14.8)

-0.04* 
(-10.4)

-3.01* 
(-2.31)

-1.09* 
(-2.98)

-0.18 
(-1.84)

-0.16 
(-1.7)

-2.80* 
(-3.40)

-0.58 
(-1.68)

-0.19 
(-1.18)

α 0.20 
(1.78)

-0.12* 
(-71.5)

0.25* 
(2.11)

0.16 
(0.76)

-0.10* 
(-2.17)

-0.33* 
(-3.32)

-0.09* 
(-4.4)

0.42* 
(2.30)

0.40* 
(3.11)

0.04 
(0.75)

0.003 
(0.05)

0.65* 
(4.25)

0.28* 
(2.79)

0.05 
(0.75)

β 0.37 
(1.19)

0.96* 
(1447)

0.93* 
(24.4)

0.09 
(0.33)

0.90* 
(25.57)

-0.74* 
(-6.82)

0.97* 
(19.89)

0.45 
(1.72)

0.84* 
(12.41)

0.97* 
(7.72)

0.96* 
(9.13)

0.56* 
(3.92)

0.92* 
(13.9)

0.96* 
(38.1)

γ 0.24* 
(2.59)

0.17* 
(5.75)

0.09 
(1.85)

-0.40* 
(-3.88)

-0.19* 
(-3.86)

-0.28* 
(-3.38)

0.09* 
(3.03)

-0.15 
(-1.54)

0.13* 
(1.96)

0.13* 
(3.64)

0.12* 
(3.62)

0.03 
(0.39)

0.06 
(1.05)

0.08 
(1.64)

AIC -2.33 -1.53 -1.84 -3.53 -2.21 -3.33 -2.01 -1.92 -1.96 -2.51 -2.23 -2.36 -1.78 -2.04

LL 299.77 202.32 239.89 444.72 284.52 420.07 260.77 249.61 255.04 321.06 287.5 303.52 233.12 264.55

LB10 4.67 
(0.86)

8.45 
(0.48)

12.10 
(0.20)

11.66 
(0.11)

5.14 
(0.82)

28.77 
(0.07)

10.83 
(0.28)

13.21 
(0.15)

17.17 
(0.07)

9.79 
(0.36)

12.28 
(0.19)

10.83 
(0.28)

4.46 
(0.87)

11.85 
(0.22)

LB210 9.36 
(0.40)

6.32 
(0.70)

4.13 
(0.90)

16.50 
(0.08)

5.79 
(0.76)

8.17 
(0.51)

11.42 
(0.24)

7.48 
(0.58)

4.33 
(0.88)

15.69 
(0.07)

13.67 
(0.13)

8.57 
(0.47)

13.01 
(0.16)

11.48 
(0.24)

*denotes significance at 5% level. Numbers in parentheses below coefficient estimates are z statistics. AIC, LL are Akaike 
information criteria, and log likelihood respectively. LB 10 and LB210 are the Ljung-Box statistics for the standardized and 
squared standardized residuals using 10 lag, respectively. Numbers in parentheses below the LB statistics are the p-values.

positive shocks (good news) generate less volatility than negative shocks (bad 
news). Accordingly, results from Table 6 indicate that negative news caused 
more volatility for feeder cattle, lean hogs, and live cattle with a negative and 
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significant γ. The leverage coefficient is found to be positive and significant for 
corn, coffee, oats, rough rice, soybean, and soybean meal suggesting that for 
these commodities, positive return shocks caused more volatility than negative 
shocks.

Finally, to determine which GARCH model provides a reasonable explanation 
of behavior of commodity returns, some diagnostic tests were performed. The 
diagnostic tests results show that the GARCH models are correctly specified 
and there are no remaining ARCH effects in all the estimated ARCH models. 
The Ljung-Box Q statistics for the standard residuals and squared residuals are 
insignificant, suggesting that all the GARCH models are correctly specified 
(Tables 4, 5, and 6). Overall, using the minimum Akaike’s Information Criterion 
(AIC), maximum log likelihood values as model selection criteria (Alagidede 
& Panagiotidis, 2006) for the GARCH specifications, the results indicated that 
the TGARCH is the preferred model for coffee, cotton, lean hogs, orange juice, 
rough rice, sugar, and wheat. Based on the same model selection criteria, the 
EGARCH results reveal that this model provides better fit for corn, feeder cattle, 
live cattle, oats, soybeans, soybean meal, and soybean oil and captures most of 
the time series characteristics of the returns during the study period.

CONCLUSIONS
This paper contributes to the existing body of literature in two aspects: first, we 
use a commodity group that was not explored in detail in the past for possible 
seasonal anomalies. Second, we analyzed alternative group of ARCH models 
to find the best model that can be used to understand the commodity returns 
and their seasonality. The significance of calendar effects for agricultural 
commodities have been tested using a traditional OLS model, a non-linear 
symmetric GARCH (1,1) model, and two non-linear asymmetric models 
TGARCH (1,1), and EGARCH (1,1).

The OLS results indicated that the month-of-the-year effect exists for some 
agricultural commodities; however, when different GARCH specifications were 
applied to the monthly commodity returns, some of the previous anomalies 
became insignificant, suggesting that those returns were due to time varying 
volatility. Under GARCH models, the results indicated that the sum of the 
coefficients on the lagged squared error and lagged conditional variance is close 
to unity for a majority of the agricultural commodities, indicating that the shocks 
to the conditional variance will be highly persistent. The leverage effect term 
in both the TGARCH and EGARCH specifications for lean hogs is statistically 
significant indicating negative shocks, implying a higher next period variance 
than positive shocks of the same magnitude. For some agricultural commodities 
(corn, coffee, rough rice, soybeans, and soybean meal), we found that positive 
return shocks caused more volatility than negative shocks indicating no leverage 
effect.
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Agricultural commodities typically exhibit periods of high volatility stemming 
from both positive and negative shocks of new information. Market participants 
adjust to such new information as quickly as possible and try to profit from 
inefficiencies arising due to periods of volatility. The empirical results of this 
paper suggest that calendar anomalies exist for agricultural commodities and 
market participants, whether they are farmers or investors, can take advantage of 
this seasonality in managing their trading decisions.
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Using Net Present Value Methodology in  
Analyzing Benefits and Costs of Rural  

Highway Corridor Improvements

Benjamin B. Boozer, Jr.
Jacksonville State University

ABSTRACT
This research study considers the relationship between the number of miles of 
four-lane road in a rural geographical area and the level of economic activity. 
The point of the research is not to establish the direction of causality or that 
causality can be proven statistically, but rather that the model may be utilized in 
weighing the present value of benefits and costs when deciding which highway 
transportation projects to accept or reject. This model is based on a 2007 analysis 
by the Missouri Department of Transportation that considers rural counties 
in that state with relatively limited economic development that have more or 
less than 15 miles of four-lane highways. With 15 miles of four-lane highways 
selected as the fulcrum point for economic activity, this analysis considers the 
following economic development indicators in analyzing the State Route 77 
corridor between Gadsden and Lincoln, Alabama through Etowah, Calhoun, 
and Talladega counties: household income, gross sales tax receipts, and real 
estate valuations. Using net present value to quantify future benefits to costs 
incurred today, the summation of each economic development indicator was 
analyzed over a time period of 12 years and compared to cost of development 
and construction occurring in time period zero. With the net present value of 
the analysis found to be positive, the study concludes that a correlation exists 
between economic activity and the level of four-lane roads available to support 
that economic activity. As a quantifiable basis for future budgetary allocation, 
infrastructure spending may be explored from this perspective.

Keywords: net present value, economic indicator, rural development, 
transportation
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INTRODUCTION
Decision makers at the local, state, and national levels of government are 
tasked with wisely spending public monies, often given limited budgets and 
other resources (Boardman, Vining, & Waters, 1993). A very important public 
policy concern involves highway construction and development, where both 
quantitative and non-quantitative factors affect such decision-making. These 
factors may be considered based on the benefits of an enhanced or expanded 
road and the costs associated with construction and/or completion. 

The U.S. Federal Highway Administration (FHWA) often considers benefits 
and costs through feasibility studies that are initiated before contracts are let. 
According to the FHWA, the most important benefits are typically the monetary 
equivalent value of time savings to transportation users and the monetary 
equivalent value of the reduction in accidents, injuries, and fatalities that would 
result from use of a new facility or implementation of a new corridor. The most 
important costs considered by the FHWA are typically the construction cost 
and associated stream of maintenance and operational costs after the project is 
completed (for additional information, see Federal Highway Administration, 
1998).

With this analysis often part of a larger feasibility analysis, the measurement of 
local and regional economic development benefits are often inconsistent. This 
inconsistency is especially true if economic effects are measured when evaluated 
on the basis of improving an existing highway as opposed to new construction. 
Delays and traffic management expenses introduce uncertain costs that must be 
tallied in relation to the expected benefits during construction. Once completed, 
these and other concerns are part of a larger debate at all levels of government 
regarding benefits and costs of infrastructure investment (Gramlich, 1994). 

While time savings, as identified by FHWA, represent an economic effect where 
a reduction in travel time may be consistent with lower travel costs and higher 
productivity, time savings alone do not sufficiently identify the relationship 
between highway construction and economic benefits. The purpose of this 
analysis is to examine more specifically how various economic factors play a 
supplemental role to the factors identified by FHWA and should be considered 
when analyzing the impact of highway construction and enhancement on a 
geographic area. 

More specifically, this analysis explores how economic effects of highway 
expansion from two-lanes to four-lanes are positively associated with economic 
development for an area. Even though a statistical analysis cannot prove causality, 
this analysis attempts to show that an association exists between number of miles 
of four-lane highway and economic benefits. The analysis does not project the 
direction of any causal relationship, and concedes that the direction of causation 
is difficult to establish (Boardman, Vining, & Waters, 1993).
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This model adopts a 2007 analysis by the Missouri Department of Transportation 
and finds that economic effects of an expansion from two-lanes to four-lanes can 
be measured quantitatively. Thus, this model argues that a positive relationship 
exists between economic development and higher levels of four-lane highway 
access and that the economic effects can be exported and applied to expansion 
of a road corridor in northeast Alabama when gauging benefits and costs of such 
expansion. 

HIGHWAY CORRIDOR EXPANSION 
Local and regional economic development officials in northeast Alabama 
approached the author with suggestions for expanding the existing highway 
capacity along State Route (S.R.) 77 between Gadsden, AL and Lincoln, AL from 
two-lane to four-lane as a an impetus for economic development within not 
only the directly impacted counties of Etowah, Calhoun, and Talladega, but also 
within the central and eastern portions of the state of Alabama. This benefit-
cost analysis to follow is part of a larger study of highway corridor feasibility 
completed for The Chamber—Gadsden and Etowah County Alabama in 2011. 
The portion of S.R. 77 that is analyzed for this study is between Gadsden and 
Lincoln, both within the state of Alabama. 

The corridor is uniquely located between these two growing cities, which are 
increasingly in need of greater access on the basis of traffic congestion. The 
Gadsden-Etowah Metropolitan Planning Organization (MPO) identifies the 
importance of S.R. 77 as a major means of access to the area and expresses 
concern in the level of congestion now appearing in the northern parts of the 
corridor in Etowah County. According to the Gadsden MPO’s Long Range 
Transportation Plan (LRTP), widening S.R. 77 to four lanes is needed and 
justified for alleviating current and future traffic problems (Gadsden-Etowah 
Metropolitan Planning Organization, 2010).

Current economic conditions also depict the area with an average unemployment 
rate for the three counties at a higher level than the average for Alabama, but an 
overall declining pattern for the three most recent months that data are available, 
October through November 2012. See Table 1 for comparison of unemployment 
rates across Calhoun, Etowah, and Talladega counties in relation to the average 
for the state of Alabama. 

Perhaps equally important, the highway serves as an alternate north-south 
route away from Birmingham, AL that not only alleviates travel time and traffic 
congestion, but also facilitates commerce in northeast Alabama. The Alabama 
Department of Transportation (ALDOT) has identified central Alabama 
highways and roads as relatively more congested when analyzed in relation to 
highways and roads in other areas of the state. Traffic on Interstate 20 (I-20) 
and Interstate 59 (I-59) connect in Birmingham and exacerbate the problem. 
According to ALDOT, the brief sections of S.R. 77 that have existing four-lane 
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capacity are relatively more travelled than other sections of that corridor, but 
ample opportunity exists to utilize the entire section of S.R. 77 between these two 
interstates in alleviating road congestion through Birmingham. 

Table 1 
Unemployment Rate Trends for Calhoun, Etowah, and 
Talladega Counties Relative to State of Alabama for  

Calendar Year 2012 (in Percent)
September October November 2012 Average

Calhoun 7.8 8.1 6.9 8.1

Etowah 7.6 8.5 6.8 7.8

Talladega 8.4 8.6 7.4 8.7

Alabama 7.6 7.8 6.7 7.8

Source: Alabama Department of Industrial Relations

Safety is a concern when considering highway construction and improvements. 
The FHWA argues that while a four-lane facility might produce more vehicle 
crashes, the number of crashes per trip would be expected to decrease. Their 
analysis found that a conversion of a two-lane road into a four-lane divided road 
would result in an approximate crash per mile reduction of between 40% and 
60%. In 1994 dollars, the FHWA estimates that nationally each highway fatality 
represents a cost of $2.6 million in lost opportunity, with less severe accidents 
producing a decreasing range of costs. 

Commuting patterns are strong on the north end of the corridor, with congestion 
evident along Interstate 59 (I-59) as well as in Birmingham. Traffic flow on 
I-20 is robust but traffic counts along the corridor through Talladega County 
and most of Calhoun County are less robust but stable. An examination of 
these patterns along the corridor and on these two interstates is an important 
component to this analysis. The movement of individuals through the area is 
a foundation for economic development. Traffic congestion indicates that the 
existing infrastructure may be inadequate to service existing demand. (For more 
information, see Alabama Department of Transportation, n.d.). 

ALDOT has several ongoing and planned highway projects within the counties 
serving the corridor. Road construction and improvement is a testament to 
the need for better infrastructure, but also supports development initiatives 
along S.R. 77. Properties are available and represent opportunity for continued 
economic growth and labor force development with adequate access.

2007 MISSOURI DEPARTMENT OF TRANSPORTATION STUDY
The basis for this analysis of S.R. 77 finds its roots in a study of the differences in 
various economic factors experienced in areas that have more four-lane access 
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versus areas that have less four-lane access. A study by the Missouri Department 
of Transportation (MODOT) in 2007 analyzed the economic effects associated 
with rural highway development and found that rural counties with more than 
15 miles of four-lane highways are associated with higher levels of economic 
development than rural counties with less than 15 miles of four-lane highways. 

The MODOT (2007) study considered seven economic development indicators 
for each county that were employed in analyzing the relationship between those 
counties with more four-lane road access and those counties with less four-lane 
road access: population, annual wage, number of firms, gross sales tax, real 
estate valuations, and per capita income. The study considers each economic 
development indicator value as an average per county. From 114 counties in MO, 
the analysis identified 105 that were not part of an MPO or highly urbanized. Of 
these 105 counties, 46 counties have less than 15 miles of four-lane highway and 
59 counties have more than 15 miles of four-lane highway. The Missouri study 
uses 15 miles of four-lane highway as a fulcrum point where real differences in 
economic development are observable based on the number of four-lane miles 
per county. Using data from 2004–2006, the latest years for which data were 
available at the time, the analysis found the following associations as depicted in 
Table 2. 

Even though the Missouri study does not transcend the boundaries of that state, 
the contention of this analysis is that the relationship between those variables 
is exportable. Patterns that were found to exist in Missouri are most likely 
not specific to one county, region, or state when infrastructure is considered. 
Thus, it may be possible to apply the results found in Missouri to other similar 
geographical regions in a study of highway economic benefits. While the 
direction of correlation between economic benefit and highway construction 
is not specified, Tatom (1993) found that causation is more likely from output 
produced from infrastructure capital.

BENEFIT-COST MODEL
The 2007 Missouri study is the basis for the analysis of S.R. 77 development 
but is not inclusive. The assumptions for the three counties of the S.R. 77 study 
ignore the exclusion of highly urbanized counties and MPO from the model 
and instead take the approach that more four-lane highways are associated with 
higher levels of economic development, but these economic effects must be 
considered over time where costs are considered initially to gauge whether the 
benefits justify the expenditure. Further, a specified level of miles of four-lane 
highway are not indicated for the S.R. 77 analysis, but are rather considered over 
a continuum. 
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Table 2 
Comparison of Economic Development Indicators for  

Rural Missouri Counties Based on Four-Lane Highway Mileage
Economic 

Development 
Indicator

46 Counties 
with < 15 

miles of Four 
Lane Highway

59 Counties 
with > 15 

Miles of Four 
Lane Highway

Difference 
Between 
Groups

Percent 
Difference 
Between 

County Groups

Population 13,766 30,843 17,077  124.06

Annual Wage $23,431 $26,034 $2,603  11.11

Household 
Income

$31,425 $35,822 $4,397  13.99

Number of 
Firms

329 717 388  118.07

Gross Sales Tax $2,631,000 $7,445,000 $4,814,000  182.98

Real Estate 
Valuations

$163,517,015 $368,293,113 $204,776,098  125.23

Per Capita 
Income

$22,597 $24,741 $2,144  9.49

Source: Missouri Department of Transportation (2007)

Initial costs are considered today and compared to potential benefits over a 
period of 12 years. Prest and Turvey (1965) similarly found that project life may 
be arbitrary but long-term trends in traffic growth must also be considered. 
Projecting benefits over a longer period of time is arbitrary and problematic. 
Immediate development and valuation from corridor expansion is unlikely, but 
projected benefits over a longer time period are less certain and introduce other 
maintenance costs. The value of those benefits projected during the years of this 
analysis (when initial costs occur through twelve years of benefits) is discounted 
to a present value for today to more accurately compare costs today with 
expected benefits over time. 

An additional economic benefit that the S.R. 77 analysis considers that was not 
addressed in the Missouri study is the lost economic potential from a human 
life. Human lives are valued in several ways that reflect the opportunity cost of 
reduced or lost work production as a result of a fatality or injury as a result of 
an automobile accident. While several estimates have been made for the value 
of human life by the U.S. Department of Transportation (USDOT), a consensus 
seems to agree that $3,000,000 is an appropriate amount (U.S. Department of 
Transportation, 2002, p. 1). In 2009, the National Safety Council goes further and 
found that the average comprehensive cost for death is $4,300,000, with declining 
estimates assigned for decreasing severity of an injury (see National Safety 
Council, 2009). The latter study includes quality of life issues incurred from loss 
of life or debilitating injury.
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S.R. 77 ECONOMIC BENEFITS AND COST
Expanding and improving S.R. 77 is justified by several benefits to the cities 
and counties through which the highway traverses. Existing zoning shows 
that almost the entire section of road within the cities along the route is zoned 
for commercial development. Better accessibility to those properties within 
the context of a more vibrant highway system within an area supports several 
benefits. Borrowing in part from the 2007 Missouri study (see Table 2), the 
analysis for this study narrows the criteria to better reflect benefits, either 
direct from a potential reduction in lives lost or indirect through increases in 
commerce and trade that produce higher tax revenues, incomes, and property 
values. Only the variables from the Missouri study were selected where the effect 
of changes in an economic indicator could be quantified. Population and number 
of firms were not included and annual wages were omitted with respect to overall 
household income. Lost lifetime earnings potential was also added as a benefit 
that can be measured quantitatively. For a summary description of economic 
benefits and costs that were analyzed, see Table 3.

Table 3 
Variables Representing Economic Benefits and Costs

Benefits Costs

Increased property values
Four lane of S.R. 77 along entire corridor 
(approximately expanding for 25 miles)

Increased household income

Higher gross sales tax receipts

Increase in higher lifetime earnings potential 
through reduction in lives lost

Source: Missouri Department of Transportation (2007)

Applying the findings of the 2007 MODOT study to support the benefit-cost 
analysis of the S.R. 77 study, we consider a range of benefits from increases in the 
following economic development indicator variables that are expected as a result 
of highway expansion. These variables are: household income, gross tax receipts, 
and real estate valuations. For the counties of Etowah, Calhoun, and Talladega, 
the model applies a percent increase factor to each variable, as shown in Table 4.

This model considers the effect of increasing the level of each economic 
development indicator within each county by the percent increase factor if the 
S.R. 77 corridor was expanded. The analysis includes each county—Etowah, 
Calhoun, and Talladega—and then collectively approximates the impact of 
percent increases in each variable. According to Poister and Harris (1997, p. 
301), selection bias is a threat to validity for cross sectional research design. By 
standardizing the expected percent increase from the Missouri study, economic 
indicator variables are not weighted based on projected levels that may or may 
not introduce bias. 
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Table 4 
Comparison of Economic Development Indicators

Economic Development Indicator Percent Increase Factor When More 
Four-Lane Highway Miles Per County

Household Income  13.99

Gross Sales Tax Receipts  182.98

Real Estate Valuations  125.23

Source: Missouri Department of Transportation (2007)

Mirroring the model developed by the 2007 MODOT study, Household Income 
and Real Estate Valuations economic development indicator variables for this 
analysis represent an average for each county. Gross Sales Tax Receipts are a 
summation for each county. Considering average values for household income 
and real estate valuations rather than a summation of those values reduces per 
capita biases that may be present if the values were otherwise summed; however, 
summation of sales tax receipts reflects additional dollars entering local and state 
government coffers as a result of commerce and thus is not considered as an 
average value. 

For each variable, Table 5 provides the existing level, projected increase, and 
projected level. The dollar change in the level of each variable is calculated and 
summed for total values of each variable for each county.

Based on the MODOT criteria, a summary of cumulative changes of each 
economic development indicator shows that if the three counties through 
which S.R. 77 traverses—Etowah, Calhoun, and Talladega—had a greater 
number of miles of four-lane highway access the dollar change for household 
income, gross sales, tax receipts, and property valuation would sum to a value of 
$4,482,753,020. See Table 6.

The MODOT study considers these economic development indicators in 
showing how geographical regions with more miles of four-lane roads experience 
higher levels of economic development as measured by a dollar change in 
household income, gross sales, tax receipts, and real estate valuations when 
compared to regions with fewer miles of four-lane road access. 

In modifying the MODOT study for this analysis, net tax revenue received is 
used for real estate valuation rather than the dollar change in value from existing 
to projected level. This allows for comparison of actual dollar receipts as opposed 
to expected appreciation of property. Based on net tax as a percent of total real 
estate value, the average property tax collected represents approximately 0.609% 
of total assessed value (i.e., $20,584,386 divided by $3,379,202,060). If real estate 
valuations increase by 125.23%, the total increase in property taxes will be 
approximately $25,777,827, assuming that the percent of property taxes



  Regional Business Review    57 

Table 5 
Projected Change in Economic Development 

from Corridor Improvement
ETOWAH COUNTY

Economic 
Development 

Indicator

Existing Level 
(Dollars)

Projected 
Increase

Projected 
Level (Dollars)

Dollar Change

Household 
Income

37,264 (a) 13.99% 42,477 5,213

Gross Sales Tax 
Receipts

46,252,047 (b) 182.98% 130,884,042 84,631,996

Real Estate 
Valuations

949,481,600 (c) 125.23% 2,138,517,408 1,189,035,808

Total 1,273,673,017

CALHOUN COUNTY

Economic 
Development 

Indicator

Existing Level 
(Dollars)

Projected 
Increase

Projected 
Level (Dollars)

Dollar Change

Household 
Income

39,997 (a) 13.99% 45,593 5,596

Gross Sales Tax 
Receipts

61,734,512 (b) 182.98% 174, 696,321 112,961,809

Real Estate 
Valuations

1,251,198,340 (c) 125.23% 2,819,325,220 1,568,126,880

Total 1,681,094,285

TALLADEGA COUNTY

Economic 
Development 

Indicator

Existing Level 
(Dollars)

Projected 
Increase

Projected 
Level (Dollars)

Dollar Change

Household 
Income

35,487 (a) 13.99% 40,452 4,965

Gross Sales Tax 
Receipts

29,172,160 (b) 182.98% 82,551,377 53,379,217

Real Estate 
Valuations

1,178,522,120 (c) 125.23% 2,654,385,371 1,475,863,251

Total 1,529,247,433

Source: (a) U.S. Census Bureau – 2008 estimate 
(b) U.S. Census Bureau – product of 2002 retail sales per capita, 2010 population, and 5% city &  
     county sales tax est. 
(c) Revenue commission office for each county

collected to property valuation remains constant. The Missouri study does not 
reference the time period for realizing these increases, but this study uses  
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12 years as a basis for analysis, with higher levels of benefit occurring in 
later years as the effect of greater commerce materializes. Using 12 years for 
the analysis captures trends in traffic growth (Prest & Turvey, 1965, p. 691) 
associated with and continuing from the infrastructure improvement. See Figure 
1 for a comparison of the net present value of costs and benefits.

Table 6 
Summary of Total Projected Change: 

Etowah, Calhoun, and Talladega County
Economic 

Development 
Indicator

Existing Level
Projected 
Increase

Projected 
Level

Dollar Change

Household 
Income

 $37,583 13.99%  $42,841  $5,258

Gross Sales Tax 
Receipts

 $137,158,719 182.98%  $388,131,740  $250,973,022

Real Estate 
Valuations

$3,379,202,060 125.23% $7,610,976,800 $4,231,774,740

Total $4,482,753,020

Source: U.S. Census Bureau

Human Life Valuation 

An expanded highway corridor might be expected to produce more traffic and 
as a result more accidents. However, a summary report by the Highway Safety 
Information Systems (HSIS) finds that the opposite is true. While percent 
decreases in accidents ranged from 10% to 70% (Council & Stewart, 1999; 
Rogness, Fambro & Turner, 1982), the report finds under most situations a 
reduction in accidents per kilometer of 40% to 60% is not unexpected. HSIS 
is a cross sectional database of participating states (Alabama is not included) 
that have maintained an inventory of accident and roadway statistics and traffic 
volume data. 

The HSIS study encourages researchers to consider the probable increase in 
traffic on a four-lane road as opposed to a two-lane road, but emphasizes a 
reduction in crash risk per trip from an expanded road with more amenities and 
safety considerations. Median, road shoulder, and other design improvements are 
strong contributors to reductions in crash risks that accompany two-lane road 
expansion (Stamatiadis, Pigman, Sacksteder, & Ruff, 2009). 

For all counties in Alabama, the USDOT reports that the number of motor 
vehicle crashes appears to be level or declining. For the S.R. 77 corridor area in 
Etowah and Talladega County, the number of fatalities per 100,000 of population 
is slightly decreasing. In 2006, the number of fatalities per 100,000 of population 
was 38.80 in Talladega County and 24.37 in Etowah County, while the respective 
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numbers for 2009 were 32.40 and 14.47. In Calhoun County the trend was in the 
opposite direction. In 2006, 19.63 persons per 100,000 of population were killed 
in motor vehicle crashes, and that number increased to 21.04 in 2009.

For this study of S.R. 77, reductions in lives lost from corridor expansion is used 
in supporting benefits. The National Highway Traffic Safety Administration 
reports that traffic fatalities along the section of S.R. 77 from I-59 to I-20 ranges 
from 2 in 2007, 4 in 2008, and 0 in 2009. For this study, if a conservative estimate 
of one life saved is used by expanding the corridor from two-lane to four-lane, 
then a lifetime benefit of between $3,000,000 and $4,300,000 could be assigned 
for one life saved. Since no lives were lost in the last year reported, this analysis 
will not include these benefits at this time. However, for every life lost in future 
years the lifetime benefit of between $3,000,000 and $4,300,000 should be 
considered over the expected life remaining of the individual and discounted to 
its present value. 

COSTS OF CORRIDOR IMPROVEMENT
The S.R. 77 corridor between Gadsden and Lincoln is approximately 33 miles in 
length. All but approximately eight miles is a two-lane road. The costs associated 
with expanding the approximately 25 mile distance from two-lane to four-
lane represent a significant investment that must be considered relative to the 
aforementioned benefits. Actual costs are difficult to calculate and are at best 
rough estimates along a range. Many variables must be addressed when making 
such estimation, including environmental issues, topography, number of bridges, 
and interchanges.

The FHWA further considers geography, terrain, and cost of materials and 
labor within the state relative to other states or a national average. The FHWA’s 
Highway Economic Requirements System (HERS) offers a good approximation 
based on these variables. HERS estimates that rural road construction ranges 
from $1.6 million to $3.1 million per mile of additional lane. Actual ALDOT 
estimates from February 2011 more specifically address expanding an existing 
arterial from two to four-lanes and find the costs to be approximately in a 
range of $1.7 million to $1.9 million. For this analysis we consider an average 
of these two costs, or $1.8 million. Expanding from two-lanes to four-lanes 
entails a cost of $1.8 million for the additional lanes multiplied by 25 miles 
over which the highway will be expanded. The cost of expanding the highway 
over 25 miles is thus $45.0 million. ALDOT estimates that repaving an existing 
four-lane highway will cost approximately $880,000 per mile; thus, it will cost 
approximately $7.04 million for the eight miles of existing four-lane highway 
along the corridor. Combining those two figures, the cost of expanding the 
corridor from two-lane to four-lanes is $52.04 million.
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NET PRESENT VALUE (NPV)
Costs are expected to occur at the beginning or close to the beginning of a 
highway project. Benefits, however, will not all accrue immediately and must 
be considered as the net present value of this range of benefits. Total increases 
in household income ($5,258), sales taxes ($250,973,022), and property tax 
receipts ($25,777,827) sum to $276,756,107. To find NPV, the cost of corridor 
expansion and improvement ($43,200,000) is compared in time 0 (today) with 
a range of cash flows that are expected to occur over a period of time. For this 
analysis, we assume that the $276,756,107 total benefit will occur over a period 
of 12 years. This period of time is arbitrary but is considered to be a reasonable 
approximation of a time period necessary for selected benefits to accrue based on 
the investment and accompanying risk (Guthrie, 2006, p. 937).

Expected benefits are initially expected to be lower with higher levels of expected 
benefits accruing in later years. Figure 1 depicts the cost outlays for construction 
that are estimated to equal $52,040,000 in time period 0 (today) and a range 
of potential benefits from the construction over a period of 12 years. Benefits 
during the construction phase are expected to be small or nonexistent with the 
initial investment made in time 0 and construction occurring approximately 
in time periods 0–1. Economic activity associated with construction would 
be measurable but traffic and commerce disruption would adversely impact 
existing businesses. Construction delays are common and an expected project 
completion date is arbitrary. Benefits are expected to increase over time as sales 
and property tax revenues increase and household incomes grow. The impact 
could be very strong beyond the time period of 12 years identified in this study 
when multiplier analysis is applied to the expected economic activity. 

To find the value today of those expected benefits in the future, we must discount 
by an appropriate interest rate that reflects a cost of capital during this period of 
time. The discount rate reflects the time value of money, an opportunity cost of 
capital utilized in the project, and is necessary in comparing benefits and costs 
over differing time periods. 

The Office of Management and Budget (OMB; 2011), through the Federal 
Highway Administration, recommends a real or constant purchasing power 
discount rate for public investments of 7% but discusses a possible need for 
revision downward. A downward revision in the discount rate would make S.R. 
77 expansion even more attractive. This rate of interest is subject to change but 
we use a 7% discount rate as a basis for this NPV analysis in a manner consistent 
with OMB analysis. When comparing the initial cost of expansion with present 
value of benefits to the area from an improved corridor, the NPV of the project 
is a $104,710,000. Present value of benefits is the value today of the expected 
value of benefits over the next 12 years. Net benefit of corridor improvement is 
the difference between the present value of benefits and the initial cost. Thus, the 
analysis indicates that spending $52,040,000 to widen and improve the corridor 
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is beneficial and justifies this expense. The assumptions used in this analysis, 
however, and results could vary widely, especially if an upward trend in expected 
benefits does not materialize. This analysis is depicted in Table 7. 

Figure 1 
Cost/Benefits Net Present Value (NPV) 
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Qualitative Measures

Lastly, the study identifies but does not quantify benefits that are measured 
through intangible aspects that were not directly identified in the Missouri study. 
Improved traffic flows along the corridor with fewer limitations on access are 
essential in alleviating traffic congestion that the FHWA considered. Improved 
signage and surrounding aesthetics is consistent with the findings by Ridley, 
Sloan, and Song (2011) where zoned commercial areas differentiate residential 
from commercial development and thus benefit competition. Enhancing the 
aesthetics of the corridor further magnifies its appeal as a business district and 
provides a positive social rate of return to infrastructure capital (Aschauer, 1993). 
Table 8 lists possible benefits not derived directly from economic effects. 

Table 7 
Benefit Cost Comparison of Corridor Improvement

Initial Cost  $52,040,000

Cumulative Benefits Over 12 Years  $276,756,107

Present Value of Benefits Expected to Occur 
Over 12 Years

 $156,750,000

Net Benefit of Corridor Improvement  $104,710,000
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Table 8 
Benefits Not Measured Via Economic Terms 

Qualitative Measures of Benefit

Improved traffic flows and congestion alleviation 

Improved signage and aesthetics

CONCLUSION
The purpose of this study was to demonstrate that an association identified 
between economic development and more miles of four-lane road access in 
Missouri may be used to predict and quantify the benefit and cost of highway 
corridor development elsewhere. Causal relationships were not established 
statistically within the MODOT analysis or when applied to this analysis; 
thus, the direction of the impact from more four-lane roads to higher levels of 
economic development or from higher levels of economic development requiring 
more four-lane access was not established. 

Rather, a major strength of the study is the fact that the relationship between 
four-lane roads and economic development in rural counties in Missouri is a 
positive, providing a tool for transporting these finding that may be measured 
statistically. Using several economic predictor variables that were identified by 
MODOT in 2007 as a basis, this analysis developed a benefit-cost comparison 
that quantified these economic effects over time in relation to the costs of 
construction. The positive NPV from the analysis indicates that an expansion 
of the road corridor identified in central and eastern Alabama appears to be 
justified when considered over a time period of 12 years.

This study does not find nor imply that higher miles of four-lane road access 
within an area will impact each economic development factor by the same or 
similar percentage. Existing infrastructure will vary and the political climate will 
dictate the level of resources that will ultimately flow to a project. For the benefit-
cost comparisons of this study, additional revenue attributable to better highway 
access must be considered with externalities generated from the continual need 
for road repair and how neglect drives up social costs associated with vehicle 
damage and maintenance (Newbery, 1988). 

Thus, the assumptions for neither benefits nor costs may not mirror the 
findings from the MODOT study or the analysis of costs within this study. From 
the standpoint of analyzing rural economic development within budgetary 
constraints, limitations of this analysis are important. Variations in the 
assumptions used for either study could change the anticipated results using this 
methodology. These weaknesses of exporting the MODOT study for application 
elsewhere are highlighted in Table 9.
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Table 9 
Weaknesses of Exporting Four-Lane Highway Analysis

Difficult to establish causal relationships for directional analysis 

Both benefits and costs will vary according to project and infrastructure

Opportunity cost assumptions have potentially large impact on NPV acceptance

Externalities of road construction and congestion not easily measured 

Twelve years analyzed is arbitrary and could greatly change NPV result if altered 

The strengths of the study, however, demonstrate that a relationship exists 
between economic development and better road access. With the MODOT study 
lending itself to statistical analysis, rural economic development initiatives that 
consider these economic development factors as a benefit and the outlay for road 
construction and/or improvement as a cost frame an argument that helps to 
justify where scarce resources should be allocated at any level of government.
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Understanding Concerns About the Effects of Large 
Mobile Telecom Mergers on Industry Competition: 
The Case of the Proposed AT&T–T-Mobile Merger1
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ABSTRACT
In March 2011, AT&T announced its intention to acquire T-Mobile USA from 
Deutsche Telekom. Faced with resistance from both the Department of Justice 
and the Federal Communications Commission, AT&T canceled its merger 
attempt in December 2011. This paper analyzes the impact the proposed 
AT&T–T-Mobile merger would have had on competition in the mobile wireless 
telecommunications market. It does so by identifying several key factors that 
would have shaped the competitiveness of the industry in a post-merger world 
and that are essential to an understanding of the competitiveness of the industry 
to this day. The paper also identifies areas where the government could have 
played (and can play) a role in maintaining a competitive environment. Through 
its analysis, the paper gives insight into the Department of Justice’s and Federal 
Communication Commission’s resistance to the proposed merger, and hence 
insight into the merger’s ultimate failure. It also illuminates the enormous risks 
of the proposed merger in terms of the post-merger level of competition in the 
market and hence the post-merger degree of competitive pricing.
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INTRODUCTION
In March 2011, AT&T, the nation’s second largest mobile wireless 
telecommunications provider, announced its intention to acquire the fourth 
largest provider, T-Mobile USA. A combined AT&T–T-Mobile would have 
become the largest mobile wireless telecommunications provider in the United 
States with approximately 130 million subscribers. The proposed merger 
would have left the U.S. mobile wireless telecommunications industry heavily 
concentrated with the two largest providers (AT&T and Verizon) controlling 75% 
of the market and the three largest providers (which includes Sprint) controlling 
over 90% of the market.2 

The two primary regulatory bodies responsible for approving mergers in the 
mobile wireless telecommunications industry are the Department of Justice 
(DOJ) and the Federal Communications Commission (FCC). The DOJ’s 
emphasis in merger analysis is avoiding the entrenchment or exercise of 
market power (U.S. Department of Justice and the Federal Trade Commission, 
2010). Meanwhile, the FCC’s focus is on a broader public-interest standard 
(Congressional Research Service, 2011). 

On August 31, 2011, the DOJ announced a civil antitrust lawsuit to block the 
proposed merger on the grounds that it would substantially lessen competition 
for mobile wireless telecommunications services across the United States (U.S. 
DOJ, 2011b). Then, on November 29, 2011, the FCC filed an order claiming 
the proposed merger would substantially lessen competition and consumer 
price benefits (FCC, 2011c). Finally, on December 19, 2011, AT&T canceled its 
attempted merger with T-Mobile. 

A comprehensive analysis of the social welfare changes associated with the 
proposed merger would consider impacts of the merger on both the social-
benefit side and the social-cost side to come to a conclusion on the net-social-
gain associated with the merger. The primary social benefits of the proposed 
merger highlighted by AT&T in its FCC filings were the following (AT&T Inc., 
2011): First, AT&T claimed that the merger would result in increased efficiencies 
(i.e., lower costs), typically the primary benefit associated with mergers.3 While 
merger efficiencies are extremely difficult for regulators to accurately assess, the 
DOJ concluded “that AT&T had not demonstrated that the proposed transaction 
promised any efficiencies that would be sufficient to outweigh the transaction’s 
substantial adverse impact on competition and consumers” (U.S. Department 
of Justice, 2011b). Second, AT&T claimed that the merger would allow it to 

1 A version of this paper with an expanded number of footnotes is available from the author 
upon request.

2 See Table 1 for the source of all 2010 market share data reported in the paper.

3 See Williamson (1968) for a discussion of merger related efficiencies as a defense of 
potential ant-trust concerns.
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build out a high-speed 4G LTE network that would cover the vast majority of 
the nation, thus helping the FCC achieve its 4G network build-out goals for 
the country; however, both the DOJ and the FCC claimed that AT&T did not 
need T-Mobile’s network to complete its 4G LTE network build-out (Federal 
Communication Commission, 2011c; U.S. DOJ, 2011b). Third, AT&T claimed 
that the merger would create thousands of jobs and boost economic growth. 
However, the FCC found that AT&T’s “assertions that the transaction would 
create jobs in the United States to be inconsistent with AT&T’s internal analyses 
and record statements concerning cost reductions from the merger” (FCC, 
2011c). Fourth, AT&T claimed that the merger would give it the additional 
capacity needed to satisfy its customers’ increasing demand for data access, as 
well as the ability to increase coverage and performance for its customers (e.g., 
by reducing dropped calls). However, the DOJ claimed that “AT&T could obtain 
substantially the same network enhancements that it claim[ed] [would] come 
from the transaction if it simply invested in its own network without eliminating 
a close competitor” (U.S. DOJ, 2011b).

Meanwhile, the primary social costs associated with the proposed merger were 
increases in prices and declines in the quantity and quality of services that 
would have resulted from a decline in the competitiveness of the retail mobile 
telecommunications market. Another social cost of the merger was any negative 
effect on future innovation. Although the theoretical and empirical economic 
literatures are ambiguous on the effects of increased industry concentration 
on innovation,4 both the DOJ and FCC weighed in on the side of the proposed 
merger having a negative effect on innovation (FCC, 2011c; U.S. DOJ, 2011b).

Thus, a social welfare analysis of the proposed merger largely hinges on 
the complicated analysis of the impact the merger would have had on the 
competitive environment in the mobile telecommunications market. This 
competitiveness is the ultimate driver of the price, quantity, and likely quality 
of mobile wireless telecommunication services. Since both the DOJ and 
FCC emphasized the negative effects of the merger on industry competition 
(U.S. Department of Justice, 2011a & 2011b, FCC 2011c), an analysis of the 
competitiveness of the mobile telecommunications market in a post-merger 
world allows both an understanding of the social welfare effects of the proposed 
merger and a better understanding of the DOJ’s and FCC’s resistance to the 
proposed merger.

This paper analyzes the impact the proposed AT&T–T-Mobile merger would 
have had on competition in the mobile wireless telecommunications market. 
It does so by identifying several key factors that would have shaped the 
competitiveness of the industry in a post-merger world and which are essential 
to an understanding of the competitiveness of the industry to this day. The paper 
also identifies areas where the government could have played (and can play) 

4 See, for example, Cohen (2010).
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a role in maintaining a competitive environment. Ultimately, the paper gives 
insight into the DOJ’s and FCC’s resistance to the proposed merger and hence 
insight into the merger’s failure. It also illuminates the enormous risks of the 
proposed merger in terms of the post-merger level of competition in the market 
and hence the post-merger degree of competitive pricing.

THE COMPETITIVE ENVIRONMENT IN A POST-MERGER 
WORLD
There are several key factors that shape the competitiveness of the mobile 
telecommunications market today and that would have shaped the competitive 
environment in a post-merger world. These key factors relate directly to the 
ability of industry incumbents and new entrants to keep prices low through 
competitive pressure for market share and profits. 

Sprint

The first key factor is the ability of the third largest company in the industry, 
Sprint, to remain a competitive threat to the market share of largest two 
incumbents, AT&T and Verizon. For several reasons, being a competitive threat 
in a post-merger world was not an assured outcome for Sprint. First, Sprint’s 
market share would have been significantly smaller than AT&T’s and Verizon’s—
at the end of 2010, three months prior to the merger announcement, Sprint’s 
market share was 16.7%, compared to 43.2% and 31.4% for AT&T–T-Mobile 
combined and Verizon, respectively (see Table 1). Second, Sprint had run into 
troubles by the time of the merger announcement with its market share declining 
from 22.6% at the end of 2006, to 16.7% at the end of 2010.5 This was a decline in 
market share of 5.9 percentage points over the period, a decline of 26.3% from its 
2006 level.

The decline in Sprint’s market share was highly correlated with (and possibly 
related to) AT&T’s exclusive iPhone agreement with Apple that began in 2007 
and ended in 2011. The iPhone, an innovative smartphone with many of the 
functions of today’s tablet PCs, was an overwhelmingly popular product that 
many industry analysts believe was critical to AT&T’s growth in market share 
leading up to the merger announcement. 

However, stopping and eventually reversing any decline in market share due 
to the iPhone was a reasonable possibility for Sprint for two reasons. First, 
Sprint had signed a handset agreement with Apple that enabled Sprint to 
begin selling an iPhone for use on Sprint’s network in October 2011. Second, 
the Android mobile phone operating system, available to all mobile wireless 
telecommunications providers, had drastically risen in popularity and for many 

5 The 2006 market share data includes all acquired companies since 2006. Market share 
data were calculated using subscriber data from the FCC’s twelfth and fifteenth Annual 
Report. (FCC, 2008; FCC 2011a). 
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Americans had become a viable alternative to the iPhone’s internet and email 
capabilities as well as its wide variety of applications. In fact, in a 2011 report, 
comScore noted that Android had surpassed Apple in U.S. smartphone operating 
system market share in 2010 (comScore, 2011).

Although any loss of market share due to the iPhone would likely have been at 
least partially reversed, it is not clear that the iPhone was the cause of Sprint’s 
declining market share. Meanwhile, Sprint’s ability to solve any remaining 
operational problems remained an uncertainty. 

Other crucial issues pertaining to Sprint’s ability to be a competitive threat in a 
post-merger world included access to additional bandwidth and special access 
rates. These will be discussed shortly as separate key factors that would have 
shaped the competitive environment in a post-merger world since they relate 
to other mobile wireless telecommunications companies’ abilities to compete as 
well.

The Competitive Fringe

The second key factor shaping the mobile-telecommunications competitive 

Table 1 
Retail Market Share and Population Weighted Average 
Megahertz Spectrum Holdings in the Mobile Wireless 

Telecommunications Market, 2010
Company Retail Market Share 

(Percent)
Spectrum Holdings 

(Pop. Wtd. Avg. MHz Holdings)

AT&T 31.9 76.8

AT&T–T-Mobile 43.2 124.5

Clearwire - 133.2

DISH Network - 40.0

Leap Wireless 1.8 10.2

LightSquared - 59.0

MetroPCS 2.7 11.4

T-Mobile 11.3 47.7

Sprint 16.7 51.2

U.S. Cellular 2.0 8.0

Verizon 31.4 83.4

Spectrum holding for all companies but Dish Network and LightSquared are from Table 28 of the FCC's 
fifteenth Annual Report (FCC, 2011a, p. 168). Population weighted average megahertz is the sum of a 
provider’s MHz-POPs, divided by the U.S. population. MHz-POPs is the amount of spectrum multiplied by the 
population covered by the geographic area of the spectrum license. Spectrum holdings for DISH Network and 
LightSquared calculated by dividing MHz POPs by POP's Covered in TPG DATASET (Telecom Partners Group, 
2011, p. 4). Market share data were constructed using data on subscribers by provider, and total subscribers 
for all providers, acquired from Table 3 of FCC’s fifteenth Annual Report (FCC 2011a, p. 247). 
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environment is the ability of the market to sustain a competitive fringe 
of retail mobile wireless telecommunications providers. In addition to 
providing competition in key local and regional markets where they operate, 
these companies can potentially add to the competitive environment by (1) 
acquiring Sprint if it runs into financial trouble, (2) expanding their local 
and regional presence, or (3) entering the national retail market. Note here 
that the “national retail market” refers to companies that offer retail mobile 
wireless telecommunications services in the vast majority of markets dispersed 
throughout the nation.

At the time of the merger review, Leap Wireless International, MetroPCS 
Communications, and United States Cellular were the three most viable 
competitive fringe companies. Each of these companies had low single digit 
market share—at the end of 2010, approximately 1.8%, 2.7%, and 2.0%, 
respectively (see Table 1). For the most part, these companies’ competitive 
strategy had been to offer retail mobile wireless telecommunications services 
in the limited and isolated local and regional home markets where they owned 
spectrum (their home markets). They were able to offer nationwide service 
to customers in their local and regional home markets, despite not having 
a nationwide network, due to the help of nationwide roaming agreements 
with other retail market providers. Nationwide roaming agreements are 
essentially agreements to lease network access from other retail mobile 
wireless telecommunications providers when needed to complete voice or data 
transmissions. For clarity in the paper, “roaming” agreements with other retail 
mobile wireless telecommunications providers will be defined as being distinct 
from “leasing” agreements with wholesaler providers, although in practice the 
term “roaming” is sometimes used in place of “leasing.” The most likely reason 
the competitive fringe companies were (are) not in the national retail market was 
because it was cost prohibitive for them to offer nationwide service to customers 
outside their local and regional home markets due to the following: first, the 
expense of roaming agreements was high compared to the cost of transmitting 
voice and data signals over their own networks; second, the expected proportion 
of calls made that required roaming services was much higher for customers 
residing outside their local and regional home markets compared to customers 
residing within their home markets.

The competitive fringe companies faced significant hurdles to remaining 
competitive in their local and regional home markets in a post-merger world, 
and the possibility of entering the national retail market seemed even more 
remote. One hurdle the competitive fringe companies would have faced was 
maintaining roaming rates at levels that would have enabled them to offer 
competitively priced nationwide service to customers in their home markets and 
hence maintain their pre-merger level of competitiveness in their home markets. 
The primary reason was that a combined AT&T–T-Mobile implied the removal 
of a significant competitor, T-Mobile, from the roaming market. With fewer 
competitors in the roaming market, the likelihood of multilateral roaming rate 
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increases would have risen. A second related hurdle that the competitive fringe 
companies would have faced was obtaining access to low enough roaming rates 
to make it cost efficient to enter the national retail market or expand the size of 
their regional home market. 

One indirect solution to the two roaming rate problems/hurdles was for the 
competitive fringe companies to find alternatives to roaming agreements. 
Potential alternatives included acquiring access to nationwide bandwidth by 
leasing network access from nationwide wholesalers or by purchasing spectrum 
and network infrastructure.6 These alternatives will be explained in the 
discussion of key factor three, access to additional bandwidth. 

Perhaps the only direct solution to the roaming rate problem would have been 
for the FCC to regulate roaming rates for both mobile wireless telephone and 
data services. The FCC has made great strides in that direction over the previous 
several years. In 2007, a decision was made by the FCC requiring mobile phone 
providers to offer voice roaming arrangements “on a just, reasonable, and 
non-discriminatory basis” so long as the requesting company was requesting 
roaming service outside of the requesting company’s home market (Federal 
Communications Commission, 2007, p. 2). A home market is defined by the 
FCC as an area where a company has a wireless license or spectrum usage rights. 
In 2010, that decision was extended to include a requesting company’s home 
market. Then, in an order dated April 7, 2011, the FCC “require[d] providers 
of commercial mobile data services to offer data roaming arrangements on 
commercially reasonable terms and conditions…” (Federal Communications 
Commission, 2011b, p. 8). However, none of these decisions mandated a price of 
roaming services for voice or data transmissions.

A third hurdle that the competitive fringe companies would have faced in a 
post-merger world was transitioning from offering prepaid plans to offering 
postpaid plans (Leap Wireless and MetroPCS both specialized in prepaid plans). 
This likely would have been necessary for the competitive fringe companies to 
enter the national retail market, as postpaid plans dominate the national retail 
market. Transitioning to postpaid plans might not have been an easy task for 
these providers, as prepaid plans and their customers have noticeably different 
characteristics than postpaid plans and their customers. For example, “prepaid 
users tend to be younger and have lower incomes, […] the plans often tend to 
have fewer features, […] can be partially subsidized by the Universal Service 
Low-Income Fund, […] are less likely to offer expensive smartphones with 

6 Another potential private market solution would be for two or more of the competitive 
fringe companies to merge. However, this would likely have had a limited impact on 
roaming rates as the size of their networks were relatively small compared to that of the 
dominant providers, and the rates paid for roaming on one another’s networks were likely 
lower than the rates paid for roaming on the networks of the dominant providers, since 
similarly sized competitors have much more equal bargaining power when negotiating 
roaming rates with one another.
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extensive data features, [… and] are better suited for people who do limited 
travelling because their roaming features often are poorer than those of the 
postpaid plans” (Charles River Associates, 2011, p. 22).

The other critical issues pertaining to the ability of the competitive fringe 
companies to remain competitive in their home markets, expand their regional 
presence, or enter the national retail market—access to additional bandwidth 
(both within and outside of their home markets) and special access rates—will be 
addressed as separate key factors, as they relate to the ability of Sprint and other 
mobile wireless telecommunications companies to compete as well. 

Availability of Bandwidth

The third key factor that shapes the mobile telecommunications competitive 
environment is the availability of bandwidth through access to the scarce 
resource of spectrum and the network infrastructure necessary to utilize that 
spectrum. Here bandwidth refers to the capacity to transmit information, such as 
voice or data signals, over mobile wireless telecommunications networks. 

Additional bandwidth is critical to the competitiveness of the mobile 
wireless telecommunication industry for several reasons. First, additional 
bandwidth allows for the possibility of new entrants into the retail mobile 
telecommunications market. Second, it increases the ability of the competitive 
fringe companies to expand their service offerings beyond their home markets, 
as well as potentially enter the national market, by providing a more affordable 
alternative to roaming agreements. Third, and perhaps most importantly, 
additional bandwidth would give Sprint, the competitive fringe companies, and 
other existing or future providers the capacity necessary to remain competitive in 
their respective markets given the massive growth in demand for mobile wireless 
data transmissions that many industry analysts expect.

Regarding the massive expected increase in demand for mobile wireless data 
services: a 2011 Cisco Systems report predicted a 92% compounded annual 
growth rate in global mobile wireless data traffic between 2010 and 2015 due 
to the increasing usage of mobile wireless telecommunications networks by a 
wide variety of devices including smartphones, tablet computers, and laptops/
netbooks (Cisco Systems, Inc., 2011). That is a 26 fold increase over the 2010 to 
2015 period. This growth rate is astonishing given that in 2010 mobile wireless 
data traffic in the United States already exceeded mobile wireless voice traffic 
(Chetan Sharma Consulting, 2010).

Without the capacity necessary to provide service to additional customers in a 
post-merger world, competitors of the largest two industry incumbents (AT&T 
and Verizon) would have had less incentive to compete on price. But, Sprint 
would have held only 41.1% of the total population weighted spectrum held by a 
combined AT&T–T-Mobile. Meanwhile the three competitive fringe companies 
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combined would have held 23.9% of AT&T–T-Mobile’s total population weighted 
spectrum.7 

Potential sources of bandwidth for Sprint and the competitive fringe companies 
included leasing agreements with nationwide wholesalers, merger/acquisition 
partners (or sharing agreements with other providers), and purchases of 
additional spectrum and network infrastructure. Regarding leasing agreements 
or merger/acquisition partners, one potential source of bandwidth was the 
group of “new nationwide bandwidth holders” that had little to no presence in 
the mobile telecommunications market. At the time of the proposed merger, 
Clearwire, LightSquared, and DISH Network were the three primary members of 
this group. 

Clearwire was a relative newcomer to mobile wireless telecommunications 
service, with virtually no market share; however, Clearwire was the largest holder 
of spectrum in the country (see Table 1), and it had the infrastructure to support 
an operating network that spanned the vast majority of the nation. Clearwire 
primarily offered wholesale mobile wireless telecommunications services by 
leasing its network to other providers. 

LightSquared was another newcomer to mobile wireless telecommunications 
service. Though LightSquared’s population weighted spectrum holdings were 
a little less than half of Clearwire’s (see Table 1), it had a combined satellite and 
terrestrial (land based) network with the ability to offer mobile wireless coverage 
in even the most remote areas of the country. Although LightSquared expected 
its network to cover at least 100 million Americans by the end of 2012, and 260 
million Americans by the end of 2015, it was not operational at the time of the 
merger review. When operational, LightSquared’s plan was to offer exclusively 
wholesale services over its network. However, it was well known at the time of 
the merger review that before beginning service on its network, LightSquared 
first had to solve some potentially crippling issues with transmissions over its 
spectrum interfering with transmissions over Global Positioning System (GPS) 
spectrum. LightSquared was inevitably unable to solve its interference problems, 
and in February 2012 the FCC announced that it would not allow LightSquared 
to use its mobile wireless telecommunications network due to concerns over its 
network transmissions disrupting GPS services. LightSquared eventually filed for 
bankruptcy in May 2012 and has not yet solved its interference problems. Since 
LightSquared’s spectrum would have the same interference problems regardless 
of which carrier owned it, at this time its spectrum cannot be used by any 
company to provide mobile wireless telecommunications services.

DISH Network was another significant holder of spectrum (see Table 1). At 
the time of the merger review, DISH Network was in a very preliminary phase 
of a “potential” future mobile telecommunications service offering. In August 

7 See Table 1 for the source of all population weighted spectrum data in this paper.
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2011, DISH Network filed a request with the FCC for a waiver of the “integrated 
service” rule that applied to DISH Network’s spectrum. The integrated service 
rule required DISH Network to only offer service to dual-mode phones over 
its spectrum—phones that could receive signals from both terrestrial network 
infrastructure (standard cell towers) and satellite network infrastructure. The 
reason for the dual-mode restriction was that the spectrum owned by DISH 
Network was originally classified for satellite use only. The dual-mode restriction 
was a compromise by the FCC that allowed owners of spectrum classified for 
satellite use to offer mobile telecommunications service over their satellite-
classified spectrum. Dish filed its request because it wanted to offer service 
to terrestrial-only devices (such as standard cell phones) over its spectrum 
since these devices were more marketable due to being significantly cheaper 
and smaller than dual-mode devices. At the time of the merger review, it was 
not clear whether DISH Network would go forward with a network build-out 
without having its request granted.

DISH Network’s request was expected to encounter political resistance due 
to the windfall profits associated with simply reclassifying relatively low-
valued spectrum classified for use only by dual-mode devices, to high-valued 
spectrum classified for use by both terrestrial-only and dual-mode devices. 
DISH Network’s request, though, was broadly consistent with the The National 
Broadband Plan (FCC, 2010; see discussion below). Additionally, LightSquared 
had received permission for essentially the same waiver of the dual-mode 
restriction earlier in 2011. However, even if DISH Network did obtain approval 
to provide mobile wireless telecommunications service over its spectrum (as of 
now it has not), it expected to take four years from the time of approval to deploy 
its network to 60 million people and an additional three more years to reach 
a total of 200 million people (DISH Network, 2012). Thus, at the time of the 
merger review, Clearwire was the only new nationwide bandwidth holder capable 
of making bandwidth available for use in the retail mobile telecommunications 
market.

For Sprint, acquiring access to additional bandwidth through a new nationwide 
bandwidth holder was a likely scenario given the possibilities for deals to acquire 
capacity through, for example, leasing agreements, purchases of spectrum and 
network infrastructure, or a merger/acquisition. Clearwire was a particularly 
opportune partner for Sprint given Sprint’s 54% ownership share in Clearwire, 
and its 49.8% voting stake in Clearwire. Though the two companies had their 
differences, in April 2011 they entered into a wholesale pricing agreement for 
Sprint to use Clearwire’s network. An outright acquisition of Clearwire, or 
merger with Clearwire, was also a possibility. 

For the competitive fringe companies, acquiring access to additional bandwidth 
through a new nationwide bandwidth holder was a less likely scenario. At the 
time of the merger review, LightSquared’s network was not operational and had 
well known difficulties associated with ever becoming operational; and DISH 
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Network was several years away from a service offering, with no guarantee 
that it would obtain FCC approval for entering the market and no guarantee 
it would enter the network wholesaling business. Clearwire had the potential 
to solve the competitive fringe companies bandwidth needs; however, given 
Sprint’s 49.8% voting interest in Clearwire, there was a real threat that access to 
Clearwire’s network could be cut off in a post-merger world due, for example, to 
an acquisition of Clearwire by Sprint. 

If Clearwire remained independent, and thus access to Clearwire’s network 
was maintained, using Clearwire’s network to provide nationwide service 
in their home markets was a likely alternative to roaming agreements for 
the competitive fringe companies; however, utilizing Clearwire or another 
wholesaler to enter the national market was much more uncertain. For example, 
despite Clearwire’s wholesale service offering at the time of the merger review, 
none of the competitive fringe companies had announced plans to enter the 
national retail market by leasing Clearwire’s network. The competitive fringe 
companies may have been reluctant to enter the national retail market without 
being able to secure permanent access to a nationwide network (spectrum and 
network infrastructure) through ownership. The reason is that while nationwide 
wholesalers significantly reduce the cost of entering the national retail market 
for the competitive fringe companies, large marketing costs associated with 
entering the national retail market still remain. These marketing costs can be 
viewed as investments in brand recognition that are at risk of being lost if a 
wholesaler decides not to renew leasing contracts and no alternative wholesaler 
is available. Reasons that a leasing contract might expire include bankruptcy of 
the wholesaler, merger/acquisition of the wholesaler with/by another provider, or 
the decision of the wholesaler to enter into the national market on a retail basis 
and stop offering a competitively priced wholesale service.

An alternative way for one or more competitive fringe companies to have 
acquired access to nationwide bandwidth was through a merger with, or 
purchase of, spectrum and assets from Clearwire or any current or future new 
bandwidth holder. A merger could have been done alone or in combination 
with a merger or mergers with other competitive fringe companies.8 However, 
Clearwire was an unlikely merger partner given Sprint’s large ownership stake, 
LightSquared was a very risky potential merger partner given its technical 
problems, and DISH Network was several years from any service offering that 
would likely only be possible if it received FCC approval of its “integrated 
service” waiver request. Meanwhile, it was not clear whether any of the new 
bandwidth holders would have been willing to sell any of their spectrum or 
network assets.

8 A merger of two or more competitive fringe companies alone may have resulted in a 
combination of bandwidth that was not enough for the combined company to compete 
effectively in the national retail market. See Table 1 for the bandwidth holdings of the 
competitive fringe companies. 
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One way the government could have facilitated (and can facilitate) the availability 
of bandwidth to existing or potential competitors to the largest two incumbents 
(AT&T and Verizon) in a post-merger world was by making new spectrum 
available for mobile wireless telecommunications use. In The National Broadband 
Plan, the FCC presents goals to make additional spectrum available for various 
broadband uses. The 10 year goal of the plan is to make 500 megahertz “available 
for a variety of licensed and unlicensed flexible commercial uses, as well as to 
meet the broadband needs of specialized users such as public safety, energy, 
educational and other important users” (Federal Communications Commission, 
2010, p. 84). The five year goal is to make 300 megahertz of that amount available 
for mobile flexible use. These goals would create significant additional spectrum 
for use by mobile wireless telecommunications providers. 

However, at the time of the merger review it was not clear that the FCC would 
obtain its goals. For example, 120 megahertz of the 300 megahertz included in 
the five year goal involved voluntary incentive auctions, conducted by the FCC, 
of spectrum owned by television broadcasters. The exact amount that ultimately 
will be voluntarily released for auction by television broadcasters is unknown. 
Additionally, 90 megahertz of the 300 megahertz included in the five year goal 
involves reclassifying spectrum that currently is only classified for satellite use, 
so that it can be used partially or completely for terrestrial use, including use in 
terrestrial mobile wireless telecommunications networks; however, as mentioned 
in the discussion of DISH Network above, this may encounter significant 
political resistance, for example, due to the windfall profits received by current 
owners of satellite spectrum due merely to the reclassification. 

Any additional spectrum that became available due to the FCC’s national 
broadband plan would have provided another source of potential bandwidth 
for Sprint and capital rich new entrants into the national retail market (for 
example, deep-pocketed investor groups or companies currently in other lines of 
business). However, the competitive fringe companies may have faced significant 
capital constraints in their quest to acquire spectrum and build the network 
infrastructure to utilize that spectrum, due to their relatively small cash flows 
compared to the larger providers, and hence their difficulty self-financing or 
acquiring sufficient bank loans. With a strong enough stock price, purchases 
could have possibly been financed using new stock issuance, but management 
and the current shareholders of the competitive fringe companies may have been 
reluctant to dilute the value of the existing shares.

Additional ways the government could have facilitated (and can facilitate) the 
availability of bandwidth to existing or potential competitors to the largest two 
incumbents (AT&T and Verizon) in a post-merger world include the following: 
First, the FCC could have revisited rules that restrict the amount of spectrum 
that can be acquired by firms. With restrictions in place that limit the amount 
of spectrum held by the largest industry incumbents, more bandwidth, likely at 
more affordable prices, could have gotten into the hands of competitors of the 
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largest industry incumbents. On January 1, 2003, the FCC sunset a previously 
existing spectrum cap rule. Revisiting a spectrum cap policy would help make 
spectrum from FCC auctions and secondary markets (that is, not purchased 
directly from the FCC) more readily available to competitors of the largest two 
industry incumbents, AT&T and Verizon. It could also prevent a purchase of 
Clearwire or DISH Network by one of the two companies; however, determining 
the appropriate spectrum caps in such a high growth period of network usage 
would be challenging. 

Second, the government could have forced divestiture of spectrum or other 
bandwidth assets (possibly as a pre-condition to the proposed merger) in 
strategic locations across the country, such as areas with both high population 
density and few competitors.9 Third, “use it or lose it” spectrum rules could 
have been instituted that required spectrum owners to either build the network 
infrastructure necessary to utilize their spectrum in a timely manner or sell their 
spectrum on the secondary market in a timely manner to avoid license forfeiture 
procedures defined by the FCC. This could have been used as a complement to 
the FCC’s goal to make 120 megahertz of television broadcaster owned spectrum 
available if that spectrum was not forthcoming in the FCC’s planned voluntary 
incentive auctions.

Special Access

The fourth key factor shaping the mobile telecommunications competitive 
environment is the ability of Sprint, the competitive fringe companies, the new 
nationwide bandwidth holders, or other existing or future providers to maintain 
low enough “special access” rates (also known as backhaul rates) to remain 
competitive. An oversimplified description of the different types of special access 
services is provided by the following example (special access services are in 
quotes): A long-distance call is placed from a mobile phone. The mobile phone 
sends a voice signal to a cell phone tower. The signal is then sent over the “second 
mile” to a nearby switching office. The switching office (an aggregation point for 
several “second mile” connections) then routes the signal over the “middle mile” 
to the backbone network (long range fiber optical cable). The signal is then sent 
over the backbone network and then another “middle mile” segment connected 
to the switching office associated with the final destination. If the call is being 
terminated at a landline telephone, the switching office then routes the signal 
to a fiber splitter that has a direct connection via the “last mile” to a landline 
telephone. 

AT&T, Verizon, and CenturyLink are the major holders of special access 
assets throughout the United States. Among them, they are the owners of what 

9 The DOJ has pointed out that in at least 15 of the 97 metropolitan areas representing 
relevant geographic markets for mobile wireless telecommunications services, a combined 
AT&T–T-Mobile would have an above 50 percent market share (U.S. Department of 
Justice, 2011a). 
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formerly constituted the old Ma Bell network (the original AT&T landline 
network), which had the local exchange service operations divested (“spun off ”) 
into seven independent Regional Bell Operating Companies (RBOCs) in 1982. 
Many of those RBOCs have since merged back together, and are now owned by 
the current AT&T (four original RBOCs), Verizon (two original RBOCs), and 
CenturyLink (one original RBOC). Each of these companies essentially owns 
the local exchange component of the old Ma Bell network in a specific region (or 
regions) of the country with virtually no overlap of the local exchange networks/
territories across the companies.

Sprint, in particular, has been quite vocal in stating that it considers itself to 
be at a “competitive disadvantage” compared to AT&T and Verizon due to its 
substantial special access service expenses; Sprint claims that 30% of the cost 
of putting in a new cell site goes back to a local landline carrier in the form of 
payments for special access (Sprint Nextel Corporation, 2011a, p. 4).

Since getting direct access to landline telephones would require purchasing or 
building extremely expensive local network assets (last mile connections to 
homes and businesses) and acquiring landline telephone customers, the only 
obvious private-market solution to lowering last mile access costs would have 
been a merger of CenturyLink with one or more providers. The combined 
company would not only have had cheaper last mile access in its home 
territory, but it would have been in a stronger position to negotiate for lower 
prices of last mile services provided by AT&T and Verizon in their respective 
territories; however, the merged company would still have only owned the 
special access assets of one of the seven original RBOCs. Additionally, many 
other retail providers would have still been left without last mile access. Potential 
government actions pertaining to last mile access costs will be discussed shortly.

In the second/middle mile market, there was (is) some limited competition from 
companies wholesaling second/middle mile access to retail and wholesale mobile 
wireless service providers. However, in a post-merger world, T-Mobile would 
have been removed as one of the two primary buyers of second/middle mile 
services. The smaller customer base in the second/middle mile market would 
have made it more difficult for independent second/middle mile wholesalers to 
generate enough revenue to remain profitable. This would have made it more 
difficult for a competitive second/middle mile market to exist. Any agreements 
between AT&T and Verizon to increasingly patronize each other’s second/middle 
mile services, as opposed to patronizing the services of independent second/
middle mile wholesalers, would have exacerbated the problem.

One private partial-solution to the problem of high second/middle mile 
access costs was (is) a build-out of second/middle mile assets, or purchases of 
existing second/middle mile assets, by competitors to the largest two industry 
incumbents, AT&T & Verizon. But because of the great expense, if even possible, 
this was likely a longer term solution due to the significant capital expenditures 
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already being undertaken by most providers for expensive high-speed 4G 
networks. A second private solution for one or more providers would have 
been a merger with CenturyLink. As one of the three significant holders of 
second/middle mile assets in the U.S., CenturyLink would have given a merger 
partner not only cheaper second/middle mile access in its home region, but also 
significant leverage for negotiating more affordable second/middle mile rates 
from AT&T and Verizon. 

Possible government actions to ameliorate the last mile and second/middle mile 
problems were (are) the following. First, the price of special access services, 
particularly second/middle mile services, could have been effectively regulated. 
(Note that the prices of last mile services are considered by some analysts to 
already be effectively regulated.) The FCC recently made an important move 
in the direction of regulating second/middle mile access. In an August 15, 2012 
order, the FCC stated: “we suspend, on an interim basis, our rules allowing 
for automatic grants of pricing flexibility for special access services in light 
of significant evidence that these rules, adopted in 1999, are not working as 
predicted, and widespread agreement across industry sectors that these rules 
fail to accurately reflect competition in today’s special access markets” (Federal 
Communications Commission, 2012). Second, restrictions could have been 
placed on agreements between AT&T and Verizon to lease second/middle mile 
assets from one another, when other options are available. This would have 
helped maintain a competitive market in second/middle mile assets in the few 
markets where they exist, as competitors in these markets would maintain a 
steady source of demand from either Verizon or AT&T that might otherwise 
disappear. Third, any future attempted merger of AT&T or Verizon with 
CenturyLink could have been prevented, so as to keep open the possibility of a 
merger of CenturyLink with Sprint, the competitive fringe companies, the new 
nationwide bandwidth holders, or other existing or future providers. Fourth, and 
perhaps the ideal solution, though largely an impractical one, is the following. 
Somehow the original Ma Bell local exchange assets (special access assets) could 
have gotten into the hands of several (perhaps four) different national retail 
mobile wireless telecommunications market providers on somewhat comparable 
scales. This could have been done through a forced divestiture of the type used 
in the 1982 breakup of AT&T. This would have given each company a similar 
competitive advantage regarding special access assets, while providing a number 
of national retail market competitors (perhaps four) that would likely have been 
conducive to effective long run competition. 

CONCLUSION
For a competitive pricing environment to have existed in the national retail 
mobile telecommunications market following an AT&T–T-Mobile merger, 
competitive pricing pressures most likely needed to be applied by Sprint, the 
competitive fringe companies, the new nationwide bandwidth holders, or 
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other existing or future providers. However, the assessment above suggests 
that after an AT&T–T-Mobile merger, a number of key factors that relate to the 
ability of these companies to apply competitive pressures in the retail mobile 
telecommunications market would not have been in place. Although effective 
government regulation could have given greater clarity to the key factors in a 
post-merger environment, effective government regulation was not obviously 
forthcoming and would have been difficult to rely on due, for example, to the 
AT&T–T-Mobile’s potential ability to influence regulators.10 This is particularly 
true in the long term following any short term merger concessions that were 
demanded by regulators during the regulatory review period while the proposed 
merger and its potential market power effects were in the American media’s 
spotlight, hence receiving a heightened level of public and political scrutiny.

Regarding the ability of existing national retail market players to compete with 
the largest two incumbents (AT&T and T-Mobile) following the proposed 
merger: first and foremost, the merger removed T-Mobile from the market—a 
company the FCC referred to as a “disruptive force through low pricing” 
(FCC, 2011b). Meanwhile, Sprint’s Android operating system smart phones 
were getting increasing popular and Sprint had finally signed a contract with 
Apple to begin offering the iPhone. Additionally, Sprint was in a good position 
regarding access to additional bandwidth given its ownership stake in, and recent 
wholesale pricing agreement with, Clearwire; however, Sprint’s ability to halt the 
downward trend in its market share was uncertain. Also, without more effective 
special access rate regulation (or other government solutions to the special 
access problem), particularly for second/middle access, Sprint would have still 
been at a competitive disadvantage compared to AT&T and Verizon following 
the proposed merger due to Sprint’s relatively small portfolio of special access 
assets.11 Although a merger with CenturyLink after the proposed merger would 
have allowed Sprint to remove a portion of this competitive disadvantage,12 there 
was no way to know if such a merger were forthcoming.

Regarding the competitive fringe companies (and any emerging providers), there 
were significant hurdles to not only entering the national retail market, but also 
to expanding their local and regional presence, and even remaining competitive 
in their existing local and regional home markets. Insofar as expanding their 
existing local and regional presence, or entering the national market, they faced 

10 See Stigler (1971) for a discussion of how corporations can use their political influence to 
influence regulatory agencies and use them to advance the corporations’ own interests.

11 Greater second/middle mile assets imply either a greater ability to negotiate lower 
second/mile access prices with other providers owning second/middle mile assets, 
or a greater ability to generate revenue from second/middle mile services to offset 
expenditures for second/mile services.

12 CenturyLink only owns the special access assets (local exchange assets) of one of the 
original seven RBOCs, while AT&T owns the assets of four RBOCs, and Verizon owns the 
assets of two RBOCs.
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the following issues: (1) the same competitive disadvantage as Sprint in special 
access rates, (2) operationally switching to providing post-paid versus pre-paid 
services (for Leap Wireless and MetroPCS), and (3) reducing roaming rates 
or obtaining access to additional bandwidth. Meanwhile, insofar as remaining 
competitive and applying competitive price pressures in their existing markets, 
they faced the issues of (1) obtaining access to additional bandwidth in their 
home markets and (2) maintaining roaming rates or obtaining access to 
alternative sources of nationwide bandwidth.

Leasing agreements with the new nationwide bandwidth holders provided the 
most viable solution to the roaming rate/bandwidth access problem for the 
competitive fringe companies. However, it was not clear at the time of the merger 
review whether Clearwire could avoid having its wholesale business eliminated 
due to bankruptcy or a merger/acquisition with/by one of the three dominant 
providers (most likely Sprint, due to its significant ownership share), whether 
LightSquared could solve its technical problems (which it ultimately could not), 
or whether DISH Network would emerge as a viable mobile wireless company 
willing to offer wholesale access to its network. Even if DISH Network did 
emerge, it was at least four years to a limited service offering from the time it 
received FCC approval for a waiver of its “integrated use” restriction (which it 
still has not).

If Clearwire did remain in the market, or another nationwide wholesaler such as 
DISH Network did emerge, maintaining or reducing roaming rates in addition to 
obtaining additional bandwidth in their home markets was likely, and this would 
have likely enabled the competitive fringe companies to remain competitive in 
their existing markets. However, in terms of expanding their existing local and 
regional presence, or entering the national market, it was uncertain whether 
the competitive fringe companies (or an emerging provider) would have made 
the costly marketing investments necessary without actually owning their own 
network assets. 

A merger of one or more of the competitive fringe companies with a new 
nationwide bandwidth holder could have solved many of the problems the 
merging competitive fringe companies had remaining competitive or entering 
new markets. And any remaining problems could have been resolved if the 
merged companies also then merged with CenturyLink; however, Clearwire was 
majority owned by Sprint and hence an unlikely merger partner, LightSquared 
offered no clarity regarding its ability to ever offer service, and DISH Network 
was only a distant possibility. Meanwhile, CenturyLink had/has shown no 
desire to enter the wireless market. Moreover, even if it did, Sprint would have 
been the most likely merger partner and as such, a merger would have enabled 
CeturyLink to maintain (rather than increase) the number of national retail 
market competitors. 

Regarding retail market entry by existing or future new nationwide bandwidth 
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holders: at the time of the merger review, Clearwire was the only viable new 
nationwide bandwidth holder offering services although it had the same special 
access problem as Sprint and the competitive fringe companies, no plan to enter 
the retail market, and since Sprint had a 49.8% voting interest in Clearwire, 
was not likely to enter the retail market except through a merger with Sprint. 
Meanwhile, again, LightSquared had crippling technical problems with its 
network and DISH Network was at best a distant possibility in terms of retail 
market entry.

Thus, at the time of the merger review, there simply was no certain or even 
likely path for new large-scale retail market competition to emerge. The most 
probable immediate effects in a post-merger world would have been for the retail 
mobile wireless telecommunications market to be heavily concentrated. Sprint 
was the only candidate for providing competitive pressures to the largest two 
incumbents (AT&T and Verizon) in the national retail market, but it was in the 
midst of trying to halt a multi-year decline in market share. Meanwhile, the three 
competitive fringe companies would have started the post-merger period with a 
paltry market share of under 3% each, with no clear route to the national retail 
market, and a decreasing ability to remain competitive in their local and regional 
home markets. The emergence of a fourth national retail market competitor in 
the short term (the years immediately following the merger) was an unlikely 
scenario given Sprint’s large ownership stake in Clearwire, and uncertainty over 
LightSquared’s ability to solve the technical problems with its network. The 
emergence of a fourth national retail market competitor would have been even 
more unlikely if Sprint merged with CenturyLink.

In the medium-term following the proposed merger, several scenarios were 
possible. On the upside (insofar as competition is concerned), Sprint would have 
been able to maintain and eventually increase its market share (a reasonable 
scenario), and a fourth national retail market competitor would have emerged 
(a less likely scenario), possibly through a merger, or series of mergers, involving 
CenturyLink, the competitive fringe companies, or DISH Network. However, 
the ability of either Sprint or a fourth national retail market competitor to 
substantively impact industry concentration levels and market power would 
likely have taken several years. On the downside of possible medium-term 
post-merger scenarios, Sprint continued to have its market share decline, no 
additional large-scale retail market competitor emerged, and the industry 
essentially would have deteriorated into a duopoly. Finally, the most likely 
medium-term scenario appeared one where Sprint eventually merged with 
Clearwire, halted its market share loss, and slowly increased its market share. 
Meanwhile, a fourth large-scale retail market competitor emerged slowly, if at all, 
most likely through a merger of one or more of the competitive fringe companies 
with DISH Network. In this most likely medium-term scenario, the market 
would likely have remained at an elevated level of industry concentration with a 
relatively non-competitive pricing environment into the foreseeable future.
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The Social Media Sales Revolution: The New Rules 
for Finding Customers, Building Relationships, and 

Closing More Sales Through Online Networking

By Landy Chase and Kevin Knebl
McGraw-Hill Professional, New York, NY ©2011

Reviewed by Doug S. Russell

Social media has become extremely popular in all phases of life, even in one of 
the oldest business professions: sales. The Social Media Sales Revolution reveals 
the enormous opportunities now available for developing relationships and 
gaining new customers by leveraging the power of social media marketing. The 
book introduces groundbreaking ideas to increase sales by using the internet, 
and more specifically social media, to acquire clients. The way we communicate 
with prospects has changed, and the book talks about how salespeople need to 
change if they want to stay in the game. For example, traditional methods such as 
cold calling are no longer effective; in fact, social media tools such as LinkedIn, 
Twitter, and Facebook are now the best ways to get in front of your clients.

In a style reminiscent of The One Minute SalesPerson, the book begins by 
establishing why a salesperson should be using social media tools as a means to 
build an online presence, and ultimately, as a sales generation and prospecting 
tool. The three top social media tools, LinkedIn, Twitter, and Facebook focus 
directly on what a salesperson can do to connect with clients and prospects. 
For example, the book explains, step-by-step, how to set up an account, build 
a compelling profile, and how to properly interact with clients utilizing these 
popular social media platforms.

Next, the authors introduce us to a topic not usually familiar to most salespeople: 
blogging. Running a professional blog is an excellent way to tie all of your 
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social media networks together and provide content to share with your clients 
and prospects. For example, blogging is a proactive approach to creating 
mutually-beneficial relationships with your clients by sharing new or important 
information relative to making business decisions.

Developing relationships, promotion, selling, and communication, while they 
sound like familiar sales and marketing tools, have now found new meaning in 
the age of social media. For example, the book talks about generating traffic and 
then getting the opportunity to communicate or sell your product or service, 
using social media. Social media has created the need for salespeople to become 
great marketers first and salespeople second.

The opportunities for making more sales are enormous on social media and 
are based upon six simple, yet effective, shifts the internet has created for the 
future in the business-to-business marketplace. The six rules of the social media 
revolution are:

1. Abandon traditional marketing

2. Become a marketer first, and a seller second

3. Build your sphere of influence

4. Become a value generator

5. Build your brand for top of mind awareness

6. Work the temporary buyer’s window

Landy and Knebl describe how knowing what to do is good but knowing 
what needs to be done and getting it done is far more important. The Social 
Media Revolution teaches you how to present yourself to the online business 
community, build a significant online footprint, and close more sales in the new 
world of social networking. The dynamics of selling in today’s “internet world” 
have changed; this book provides several valuable ideas how to not only survive 
but thrive using social media platforms to network more business.
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Artificial Maturity:  
Helping Kids Meet the Challenge 

of Becoming Authentic Adults

By Tim Elmore
Jossey-Bass, Hoboken, NJ ©2012

Reviewed by Deborah Toomey

When first reading through this book by Tim Elmore, it is obvious that it is a 
vital concern for parents and teachers of today’s youth; however, understanding 
the consumer is a critical subject for marketers as well. According to the latest 
U.S. census data, this group of consumers has a population of over 63 million 
between the ages of seven and 22 years old. This text provides a window into the 
life of America’s youngest group of consumers, and is therefore an essential read 
if consumers born after 1990 are the target market.

Generation Y is a loosely-defined grouping of ages, some authors use birth years 
of 1979–1994, while others are more inclusive containing all Americans born 
between 1980 and 2004. The author of this book uses the latter, but separates the 
group into two parts, those born between 1980 and 1989 and those born since 
1990. The first group he identifies as Early Generation Y and the second he calls 
Generation iY. As consumers, the two groups have many distinct differences. 
For instance, Generation iY is less empathic, less engaged, and more internally-
focused. Generation Y, as a whole, is known for being more civic-minded and 
involved. The Early Generation Y members are activists, while iY is fashionably 
passionate, or according to Elmore fashionate. They are involved when it is good 
for them, when it makes them appear more important or popular. It truly is the 
“what’s in it for me” generation. Although the generational members appear 
to have many negative characteristics, they are loyal to brands and products, 
so marketers would benefit from being able to secure consumers from this age 
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group early in their lives. From a business perspective, marketers must see the 
change of motivation and approach this group using different tactics than those 
used on other age groups. 

To understand this target market segment, marketers must seek all available 
information about the segment to be able to communicate with it. As this book 
details, consumers born after 1990 have had constant access to information 
through the internet and other technologies. This upcoming generation is the 
first to have the world at its fingertips; they have all the information they could 
ever need, but do not possess the knowledge to support it. The overwhelming 
amount of data available means that a business cannot just build a Facebook 
site or post a video on YouTube and expect that this group of consumers 
to immediately adopt the product. Marketers must truly understand the 
environment in which these consumers live, a world where there is continuous 
connectivity to technology, before being able to positively influence it.

Are kids today growing up too soon? According to Elmore, the answer is 
yes and no. An eight year old may want to wear clothing appropriate for a 
teenager, but may also still have temper tantrums when discouraged. So how do 
marketers approach this enigma? Seeing the consumer from his or her individual 
perspective is the most important component because this age group is focused 
on their own specific needs and wants.

Elmore recommends the following to help improve the population’s lack of 
authentic maturity:

• Provide autonomy and responsibility simultaneously

• Provide information and accountability simultaneously

• Provide experiences to accompany teens’ technology-savvy lifestyles

• Provide community-service opportunities to balance self-service 
times

Children often want independence without responsibility and information 
without knowledge. According to the book, “We leave kids without the tools to 
self-regulate. This is why the average college student is in touch with his or her 
mom or dad eleven times a day. Or why 80 percent of students plan to return 
home after college. They are unable to be an autonomous adult.” What tools 
can businesses use to not only reach this target market, but also to move from a 
solely information-oriented message to one in which a level of knowledge can be 
absorbed, providing experience while also building the level of responsibility? If 
a company can answer that question, it is very likely that not only will the target 
market respond favorably, but also will become a loyal consumer of the product. 

According to the GrowingLeaders.com, the author Tim Elmore is “recognized 
as a thought leader on the emerging generation, Tim has been quoted in articles 
on Generation Y and generational diversity in the workplace….” He is able 
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to provide the context of this sufficiently large market segment of American 
consumers in a light-hearted but thought-provoking way. This book is highly 
recommended if you are interested in generational marketing or the younger 
demographic of consumers.
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Conscious Capitalism: Liberating the  
Heroic Spirit of Business

By John Mackey and Raj Sisodia
Harvard Business Review Press, Boston, MA ©2013

Review by Claire Patterson

Historically, capitalism has been viewed in a negative light by a significant 
portion of the population. Corporations are often perceived as greedy 
institutions that are only interested in maximizing profits for executives and 
shareholders with absolutely no concern for society. A large variety of problems 
occurring in society are constantly blamed on businesses, and many businesses 
are viewed as lacking any sort of ethical foundation or moral concern. John 
Mackey and Raj Sisodia believe that this does not always have to be the case. 
There is a higher form of capitalism that aims to revitalize businesses into 
something greater. Conscious Capitalism examines the need for new standards in 
business. This book is not a tirade against capitalism and does not disregard the 
fact that it is necessary for business to be profitable, rather it proposes ways for 
businesses to be conscious of a higher purpose and utilize their capabilities for 
the greater good.

Conscious Capitalism creates value and well-being for all stakeholders involved 
with the organization from financial and spiritual to ecological and cultural. 
Although conscious capitalism sounds as if it could essentially be the same 
thing as corporate social responsibility, Mackey and Sisodia are quick to point 
out that it is much more than that. Throughout the book, they outline ways for 
leaders who wish to transform the way their businesses are currently operating 
into practicing conscious capitalism. As the founder of Whole Foods Market, 
John Mackey is very knowledgeable regarding the subject of creating a conscious 
business. From starting out with one tiny store located in an old house in Austin, 
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Texas, to having hundreds of locations across the United States and the United 
Kingdom, throughout the book Mackey shares his experiences of building this 
conscious company from the bottom up.

Mackey and Sisodia introduce four interconnected tenants that produce 
conscious capitalism. Higher purpose is the core tenant. Business has a more 
significant impact on the world when it is based on a higher purpose, rather 
than on creating shareholder value and generating profits. Each of the other 
tenants connects to this core tenant of a higher purpose. The second tenant 
is stakeholder integration. It is imperative that businesses’ view each of their 
stakeholders as important and try to maximize their value. In turn, stakeholders 
must be motivated by the higher purpose of the business. Conscious leadership 
makes up the third tenant. Businesses must employ conscious leaders who 
believe in and are motivated by the firm’s higher purpose and who believe in 
creating value for all organizational stakeholders. Additionally, these leaders 
possess a high level of analytical, emotional, spiritual, and systems intelligence. 
Lastly, the fourth tenant is conscious culture and management. A conscious 
culture naturally evolves from the businesses’ commitments to higher purpose, 
stakeholder integration, and conscious leadership. Conscious culture is regarded 
as a source of strength and stability for the business. Likewise, conscious 
management is based on decentralization, empowerment, and collaboration that 
allow businesses to continuously innovate and in turn satisfy stakeholders. The 
book is centered on these four tenants. Each is explained in further detail and 
is related to actual examples from Whole Foods Market. Mackey and Sisodia 
also do an excellent job providing examples from other organizations that have 
seen success from being conscious, such as Trader Joe’s, Southwest Airlines, The 
Container Store, and Panera Bread.

As the book illustrates, capitalism can be a very valuable thing for all 
stakeholders if it is practiced for the right reasons. Companies that practice 
conscious capitalism, and are aware of a higher purpose, will see higher rates of 
success in the future. Happier customers, employees, stakeholders, and higher 
profits are only a few of the benefits associated with this new way of conducting 
business. Conscious capitalism is truly the direction toward which all businesses 
should strive.
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The Start-Up of You: Adapt to the Future, Invest in 
Yourself, and Transform Your Career

By Reid Hoffman and Ben Casnocha
Crown Business, New York, NY ©2012

Reviewed by Allison Hoffmann

Reid Hoffman is best known as the founder of the well-known business 
networking site LinkedIn. In The Start-Up of You, Hoffman partners with Ben 
Casnocha to provide readers with tips to “adapt to the future, invest in yourself, 
and transform your career.” Hoffman and Casnocha use personal experience, 
successful company examples, and a series of exercises and suggestions at the end 
of each chapter to help each reader invest in himself or herself. The Start-Up of 
You discusses the importance of individually developing a competitive advantage, 
planning for the future, networking, pursuing breakout opportunities, taking 
intelligent risks, and utilizing network intelligence.

The Start-up of You begins by discussing that each of us is born an entrepreneur 
with the “will to create encoded in our human DNA.” While the book does not 
include tips on formatting your résumé or performing well in an interview, it 
does provide strategies to “expand the reach of your network, gain a competitive 
edge, and land better professional opportunities.” These strategies are 
increasingly important with the death of traditional career paths and reduction 
in employer-sponsored training. To be successful, individuals should remain in 
“permanent beta” using each day as an opportunity to learn more, do more, and 
grow more both personally and professionally.

Assets, aspirations/values, and market realities are the three pieces of the puzzle 
to develop a competitive advantage in The Start-Up of You. Hoffman and 
Casnocha encourage readers to determine “soft” and “hard” assets. Soft assets 
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are those that cannot be traded directly for money such as personal reputation 
and brand. Hard assets are those that are typically listed on a balance sheet. 
In a professional career, soft assets are ultimately more important and can be 
strengthened by investing in oneself. Aspirations and values include core values, 
vision, and goals. These are key pieces to an individual’s competitive advantage 
because doing work you care about and enjoy leads to an increased work ethic 
and better results. Market realities, the third piece of the competitive advantage, 
includes determining realities and finding “industries, places, people, and 
companies with momentum” so you can be in a position to ride the momentum. 
The Start-Up of You encourages readers to evaluate each of the three pieces of the 
competitive advantage puzzle. The puzzle pieces will change in size and shape 
over time and become actionable when part of a good plan. 

The ABZ planning discussed in The Start-Up of You promotes trial and error by 
“progressively pursuing upside and mitigating against possible downside risks.” 
Plan A includes what you are doing currently. Plan B includes a “pivot” when a 
change is needed to reach your goal. If you stick with your Plan B, it becomes 
your new Plan A. Plan Z is the fallback position and is referred to in the book as 
your lifeboat.

A key theme in The Start-Up of You is networking. Hoffman and Casnocha stress 
that relationships are key because every job includes interacting with others. 
An interesting concept introduced in The Start-up of You is the IWe, which 
discusses that “an individual’s power is raised exponentially with the help of a 
team.” Building from the concept are allies and weaker ties/acquaintances, the 
two types of professional relationships. Allies include those who are frequently 
consulted for advice or whom you collaborate with frequently. Weaker ties and 
acquaintances add diversity to your network.

Pursuing breakout opportunities includes constantly remaining in motion. 
The Start-Up of You encourages randomness to “introduce the possibility that 
random ideas, people, and places will collide and lead to new opportunities.” 
Looking for opportunities really means looking for people and being resourceful 
as keys to success.

The word "risk" frequently carries a negative connotation. The Start-Up of You 
provides a different view of risk: To pursue breakout opportunities, intelligent 
risk must be taken. Each career change contains risk. If intelligent risk is taken, 
individuals are likely to find opportunities that others will miss because they fear 
risk.

Good career decisions are made by talking to people within one’s own network. 
Those within an individual’s network likely know the pieces of an individual’s 
competitive advantage. The Start-Up of You encourages utilization of “network 
intelligence,” which is obtained when you tap into the brain of those within your 
network.
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The Start-Up of You provides key takeaways for each reader that can be used for 
a successful professional career. If individuals make an investment in their own 
career and the career of others, continue obtaining skills, take intelligent risks, 
pursue breakout opportunities, and remain in permanent beta, success is bound 
to occur. “The key is to never stop starting.”


