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A Strategic Pathway to the Rapid-Growth of New Startups: 

Niche Marketing and Strategic Investment  

 

 

 

Abstract 

This paper presents 16 startups that ultimately grew to become Fortune 500 corporations through 

niche marketing in 30 years or less. A discrete-choice single-prize innovation race model is used to 

simulate their investment behavior under four possible business scenarios that are constructed by the 

combinations of quality shock and market shock: {high quality, high market}, {high quality, low market}, 

{low quality, high market}, {low quality, low market}. By the order from the left, they are scenarios 1, 2, 3, 

and 4. The model predicts that pioneer startups are able to protect their market leadership as they 

experience greater scale of the quality and market shocks. Among four scenarios, the startups are more 

likely to grow rapidly under the scenarios 1 and 2. In particular, the scenario 2 rather than the scenario 3 

contributes more to the investment of the pioneer startups, which suggests that, of the two types of shocks, 

their survival and investment depend more on quality shocks than on market shocks. Some panel estimation 

results strongly support the predictions of the numerical example; the size expansion and profitability of 

pioneer startups indeed benefit from quality shocks compared with their early competitors and, between the 

two types of shocks, quality shocks have larger impacts on the performance of  pioneer startups, differently 

from the early competitors.  
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1. Introduction 

1.1. Pioneer startups 

This paper presents recently established startups that have grown to become some of the largest firms 

in the United States within 30 years or less through niche marketing. For this purpose, the Fortune 500 

indexes for the years 1993 and 2003 are compared. To prevent double counting, new entrants are excluded 

if they had been listed ex ante in the 1993 Fortune index. In 2003, there were 358 new Fortune 500 entrants, 

and among them, 240 firms were incorporated as startups. The initial entry types of 358 new Fortune 500 

entrants are tracked through Standard & Poor's Corporate Descriptions plus News. 

The paper focuses on 16 niche market creators among 44 new entrant startups, particularly those 

founded after 1975. The year of 1975 is chosen in particular because business environments such as the IT 

boom and soaring health and distribution industries have provided good foundations for incubating new 

startups. For this purpose, the following historic analysis is used.  

Each startup’s entry market is tracked through Hoover’s Company Profiles, Business News in Lexis-

Nexis, and major business periodicals. For concrete niche market identification, it is indispensable to 

identify conventional markets, which are referred to as “incumbent” markets in the paper. In practice, 

newly created niche markets are not thoroughly evaluated by SIC segments because both incumbent and 

niche markets are frequently located in identical SIC segments. Nevertheless, one can identify the early 

competitors in the initial primary SIC of niche marketers. In other words, it is possible to discover the set of 

early incumbents from which the pioneer startups had to differentiate themselves during their incubating 

stage. The next step is to name incumbent markets, and this paper again uses Hoovers Company Profiles 

and business periodicals to identify the major markets of the early incumbents. Finally, a startup is 

considered a first mover if its entry service or product segment is substantially different from incumbent 

markets. In many cases, the above-mentioned tracking sources evaluate whether the entry markets of the 

new Fortune startups are niche markets or not. In fact, 16 among the 44 new Fortune 500 startups founded 

after 1975 are defined as “pioneer rapid-growth” startups that have explored niche markets either from 

manufacturing or from service industries. They are good examples overcoming first-mover disadvantages 

such as free riding, market uncertainty, and technological discontinuity. <Table A> in the Appendix 

summarizes pioneer startups along with their early competitors for easy comparison.  
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The early competitors of pioneer rapid-growth startups are also collected using Lexis-Nexis. Five 

separate years are set to identify the competitors by periods, i.e. 1985, 1990, 1995, 2000, and 2003 because 

their foundation years are different from each other. In the paper, the competitors in 1985 are the 

competitors for the pioneer startups that were founded earlier than 1985, and those in 1990 are the 

competitors for the pioneer startups founded between 1986 and 1990, and so on. If a pioneer startup is a 

diversified one, competitors in different segments are also collected but they are classified as the 

competitors by periods if their primary segment is identical to the diversified segment of the pioneer. For 

single-focused pioneer startups, incumbents in primary segment are collected. Due to Fortune’s industry 

classification standard, there are inevitably a number of overlapping competitors between industries. To 

circumvent this problem, similar industries are grouped: distribution (seven Fortune industries), energy (six 

Fortune industries), financial (four Fortune industries), insurance (four Fortune industries), health (three 

Fortune industries), computer (five Fortune industries), and transportation industry groups (two Fortune 

industries). Then, intra-group overlapping competitors in each competitor by period groups are eliminated. 

From the competitors by period, a group of early competitors is constructed after removing overlapping 

competitors once again to construct a panel data. There are 349 early competitors with their average 

foundation year being 1960.   

 

1.2. Literature Review 

Many previous studies concluded that the performance of first movers is superior to late movers’ 

(Michael, 2003; Thomas, 1996; Golder & Tellis, 1993; Mascardenhas, 1992; Parry & Bass, 1990; 

Carpenter & Nakamoto 1989; Liberman & Montgomery, 1988; Urban, et. al. 1986). McDougall and 

Robinson (1990) argue that first mover advantage can fasten the growth of new startups. Even under hostile 

business environments, niche marketing leads to better performance, which implies that new startups with 

market initiatives are invulnerable to exogenous market shocks (Covin, et. al. 1999). Niche marketing 

accompanies first mover advantage and thus can provide a shortcut for startups to achieve rapid growth in a 

short time period through market leadership (Gilbert & Newsberry, 1982), strong brand image 1 

                                                
1 In a highly competitive market, this may not be true. According to Gandalm (2001), first mover advantage is 
significant in internet search engines but the brand effect declines over time. 
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(Vanderwerf & Mahon, 1997), learning by doing (Robinson & Fornell, 1985), and foreign penetration (Li, 

et. al. 2003). Nevertheless, the longevity and survival rate of first and second movers are not significantly 

different (Lilien & Yoon, 1990).  

The definition of pioneer rapid-growth startups in this paper is entirely different from previous studies, 

in that, most of previous works have focused on first mover advantages within product category such as 

facsimiles, PCs, telephones, etc using the PIMS (Profit Impact of Market Strategy) database. However, this 

paper adopts a market-based performance approach because pioneer rapid-growth startups have diverse 

industry backgrounds. More specifically, this paper tackles several critical questions regarding their 

exploration of niche markets. At the same time, the threat of hostile M&As must be carefully considered 

once niche markets are proven to be profitable markets. In other words, large enterprises have strong 

incentives to pursue M&As because they are able to circumvent sunk costs while acquiring know-hows and 

marketing channels. Therefore, protecting themselves from hostile M&A attempts becomes a sufficient 

condition for the survival of rapidly growing pioneer startups.  

This paper focuses, in particular, on testing which shock between quality shock and market shock 

contributes more to the remarkable performance of pioneer rapid-growth startups highlighting with their 

early competitors; adjusted total market capitalization, sales, gross profits, and net income are used as 

performance measures. Adjusted total market capitalization and sales represent stock market evaluation and 

firm growth, which are proxies for measuring size expansion. Gross profits and net income represent 

profitability. The quality and market shocks in the paper are different from the firm and industry effects, 

frequently controlled by the firm and industry dummies in related literatures. Quality shocks, estimated by 

total factor productivity (TFP), can capture such information as quality improvements in both 

manufacturing startups and service startups while market shocks capture exogenous business fluctuations. 

In contrast, the firm and industry effects derived by simple dummy method are not precise enough to 

explore the main theme of this paper.  

At the meanwhile, this paper does not aim to scrutinize how each pioneer rapid-growth startup has 

explored its niche market because each pioneer has its own unique success story. Therefore, this paper 

adapts the discrete-choice racing models introduced by Yim (2008) and Filson & Gretz (2004). This is an 

effective way to understand how pioneer startups have achieved remarkable rapid growths through strategic 
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investments in niche markets. For simplicity, four growth scenarios, named as scenarios 1, 2, 3, and 4 are 

prepared, using the combinations of the quality and market shocks: {high quality, high market}, {high 

quality, low market}, {low quality, high market}, and {low quality, low market}. They represent four 

possible business scenarios. Simulation results predict that pioneer startups are more likely to maintain 

market leadership as larger shocks occur and, among the two types of shocks, quality shocks enhance the 

startups’ likelihood of winning innovation races more than market shocks do. Alternatively speaking, the 

startups under interests are more likely to enjoy first mover advantages when they experience higher quality 

shocks. 

The predictions of the racing model are verified through empirical frameworks. For this purpose, 

some panel firm, industry, and time fixed effect models are constructed. According to empirical results, the 

contributions of quality shocks on pioneer startups’ performances are significantly greater to those of their 

early competitors. However, no evidences are found if pioneer rapid-growth startups benefit more from 

market shocks compared to their early competitors. Among four business scenarios, scenarios 1 and 2 have 

positive and significant effects on the performance of pioneer rapid-growth startups, and thus it is evident 

that firm specific innovation capability is the key success factor for pioneer rapid-growth startups. They can 

grow more rapidly if favorable market lucks occur. Schmalensee (1985), Rumelt (1991), and McGahan 

(1999) conclude that firm effects can explain a larger part of the variations in firm values of the U.S. 

manufacturers, but the main result of this paper using the censored data from Fortune 500 archives can 

suggest a slightly different interpretation. In that, the impact of market lucks cannot be simply neglected as 

trivial because market shocks are still significant to the performance of early competitor group that is 

composed of the nation’s largest enterprises. However, firm-level innovation capability is obviously crucial 

for successful startups with the strategic shortcut of niche marketing.  

The paper is organized as follows. In section 2, pioneer rapid-growth startups and their early 

competitors are highlighted. Section 3 presents a discrete-choice innovation race model along with 

experiment results on four business scenarios. Section 4 discusses empirical frameworks and summarizes 

main findings. In section 5, several key implications are discussed. 
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2. Niche Market and Pioneer StartupÕs Performance 

In the field of business and industrial organization, the term “first mover” denotes product pioneer. 

For example, Schmalensee (1982, p. 350) defined a first mover as “the first appearance of a brand in a 

distinctly new product category.” A majority of previous studies used PIMS to identify a first mover. 

However, PIMS is not adequate for this study. First, it identifies only early entrants in some product 

categories. Second, the pioneers in PIMS are self-reported; accordingly, 52% of firms in the database 

classify themselves as pioneers (Golder & Tellis, 1993). Third, it can provide only the order of entry into 

particular product categories, not information about a firm’s entry market.  

Therefore, a broader definition is necessary to study pioneer startups; Robinson and Fornell (1985, p. 

305) defined a market pioneer as “the first entrant in a new market.” Interestingly, niche marketing is 

highly associated with brand image; 13 pioneer rapid-growth startups were registered in the 2004 Fortune’s 

Most Admired Firms Index (81.3%). A distinct feature of pioneer rapid-growth startups in this paper is that 

their entry markets are distinctively different from previously established incumbent markets, and thus they 

are “the first entrant in a new market,” as Robinson & Fornell (1985) defined them. In other words, pioneer 

startups are first movers in their niche markets.  

There are two types of niche markets. First, several pioneers created entirely new business trends. 

Good examples are Microsoft, Qualcomm, EMC, and Oracle in PC operating systems, CDMA technology, 

an array of independent disk (RAID) storage devices for large IBM computers, and database management. 

The impact of niche marketing is enormous. For example, CDMA license revenues constituted 34% of 

Qualcomm’s total revenue in 2006. UnitedHealth Group is another good example in service industry. It is 

the first HMO that was established with the innovative private HMO model approved by Congress and the 

Administration in 1977. Later, Pacificare Health, Caremark Rx, Oxford Health Plans, Health South, 

Coventry Health Care, and Universal Health Services were founded and they were listed on the Fortune 

500 in 2003.  

Second, most pioneer startups created niche segments that were differentiated from incumbent 

markets. Before Starbucks was founded, Procter & Gamble, General Foods, and Nestle accounted for more 

than 90% of the U.S. coffee market during the 1980s. However, their marketing strategy was simply to sell 

coffee as a commodity through retailers and convenience stores, while fast food outlets served the dormant 
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espresso coffee market. Starbucks virtually created the “take-out-espresso-gourmet” coffee franchise 

market in 1984. With its barista chain service, Starbucks preempted an innovative business model in the 

“mass customization age.” Likewise, both Staples and Office Depot, founded in 1985, created the specialty 

retailing market for office products. Before their debut, department stores and general retailers overlooked 

this potential niche market. The leader in the networking appliance market, Cisco achieved its leadership 

position by developing routers, currently the industry standard network distributor, in 1984, pushing costly 

switches out of the market. In these cases, canned coffee, general retailing, and switches markets are 

incumbent markets, and gourmet coffee, specialty retailing of office products, and router markets are niche 

markets.2 

Figure 1 depicts the evolution path of the market capitalization of two groups of firms. It is interesting 

to note that pioneer startups have been highly valued by the stock market since the 1990s. In addition, the 

market capitalization of pioneer Fortune startups dominates that of their early competitors and non-pioneer 

Fortune startups’ as well. This highlights the reason why the success of pioneer startups is so interesting. 

Simply speaking, their growth was too explosive to conclude simply that they were extremely lucky.  

 Another important implication is that these businesses have achieved sharp sales growth with smaller 

labor forces compared with non-pioneer startups (see Figures 2 and 3). This implies that the productivity of 

pioneer startups is higher than that of non-pioneer startups. Figure 4 provides more insights into the 

differences in performance. The ROA and ROI of the pioneers are positive throughout the entire period, 

whereas those of the early competitors recorded negative values. In particular, the high ROI of first movers 

until the mid-1990s demonstrates that their initial investment was timely and effective.  

                                                
2 Many rapid-growth startups regionally differentiate themselves while their entry market segments overlap with 

incumbent markets. For example, many startups in distribution, homebuilding, healthcare, financial, automotive 

retailing, insurance, and energy industries are region-based. Region-based startups are not considered as first movers. 

However, this paper considers a niche market creator as a first mover if a startup’s initial entry market was designed to 

develop a nationwide chain. United Auto Group, attempted to build a nationwide automotive dealership within the 

automotive retailing industry, is a unique example in this category. Following the success of United Auto Group, Sonic 

Automotive, Asbury Automotive, and Group 1 Automotive entered the niche market and were eventually listed on the 

Fortune 500 in 2003.  
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3. The Model 

An important finding is that the evolution of pioneer startups’ capital expenditure described in Figure 

5 perfectly coincides with its firm value evolution, which implies that firm-level investment is highly 

associated with the performance of niche marketers. In Figure 5, the average capital expenditure of the 

pioneers was infinitesimal during the 1980s, but it has sharply increased and eventually exceeded their 

early competitors’ expenditure since 1998. The investment reached a peak in 2000, and the startups’ market 

capitalization shows an identical path. In contrast, the average market capitalization of non-pioneer Fortune 

startups has not increased; nonetheless, their capital expenditure has soared since the mid-1990s.  

Theoretical background on this issue can be found in the work of Kerin, et. al. (1992) who argued that 

technological leadership is not enough to secure first mover advantage. First movers need to invest in 

capital goods as well as complementary assets for securing market position. Because capital expenditures 

include all investments in tangible and intangible assets, they can effectively capture the investment 

behavior of pioneer startups. In other words, strategic investment is imperative to the sustainable growth of 

new startups with niche marketing. In practice, the R&D investments of the pioneer startups from service 

industries are seldom observed, and thus capital expenditure is a useful proxy to measure the scale of 

investment.  

In this sense, the single-prize racing model introduced by Yim (2007) and Filson & Gretz (2004) is an 

effective way to derive some useful implications of pioneer startups. The virtue of the model can be 

summarized as follows. First, it is adequate for cross-industry analysis. Because both manufacturers and 

service firms are included, a structural model, which requires strong assumptions about profit and 

investment structures, may be too restrictive. Because the racing model adopts a value function, it does not 

require any functional form. Second, the model determines the order of race participants’ equilibrium 

investments once quality and market shocks are given. Third, the model is a partial equilibrium model, and 

thus a market clearing condition is not required. Fourth, market prices and demands are simultaneously 

determined, which can eliminate any lagged effect.  

Initially, there are two incumbents, i.e., firms 1 and 2 in market A. The quality of firm 1 is assumed to 

be superior to that of firm 2: 
2,01,0 AA

!! > where the subscript 0 indicates the initial value, and subscripts 1 

and 2 represent firm 1 and firm 2, respectively. A pioneer rapid-growth startup, firm 3, creates niche market 
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B rather than penetrating the incumbent market A once it wins an original race acquiring 3,1 B!  where the 

subscripts 1, B, and 3 represent the original race value, the niche market, and the startup, respectively.  

Market A is assumed to have matured, and so no innovation race is considered in this market.  

Two incumbents enter the next race for obtaining a single prize, B,2!  in market B where subscript 2 

represents the next race value, and the pioneer startup also participates in the race in order to protect its 

niche market. Firms 1 and 2 can enter  market B with 
B,2

!  after the next race if they win, which results in 

the expansion of their product lines into market B. In other words, winning the next race provides a chance 

to diversify into the niche market. The quality of the startup improves from 
3,1 B!  to 

B,2
!  when it innovates 

ahead of firms 1 and 2 during the next race.  

There are three stages. A licensing stage follows the next innovation race, and then firms market 

during a marketing stage according to their level of quality. If the startup sells its innovation, the firm gives 

up leadership in its niche market; as a result, it cannot grow to be a large firm in the end.  

 

3.1. Profit Structure 

There are two groups of consumers. No consumer can purchase more than one good. A consumer h  

in market m  purchases firm i ’s good in market n  maximizing: 

  

        hininimnhi pU !"# +$=                                    (3.1) 

 

hiU  is the utility of the consumer choosing i ’s good. ni!  and nip are the quality and price of i  in 

market n , respectively, and 
hi

!  is an individual-specific shock. 
mn

!  is a preference parameter that 

measures the willingness of consumers changing their consumption from market m  to market n . It is 

assumed that consumers in A purchase from both markets but consumers in B purchase only from B, and 

thus !"=BA# . Individual shocks are assumed to be independently and identically distributed according to 

distribution hiee
!"

" . The probability that consumers in A choose incumbent i  in A ( AAi! ) when there are  
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incumbent i  and pioneer startup in B is given as (3.2). AAj! , 
ABi

! , and
3AB

! are similarly defined. The 

probability that consumers in B choose pioneer startup is derived in (3.3). 
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Firm i ’s profit in market B is ))((max BBiBABiABi
p

Bi nncp
Bi

!!" +#=  and the F.O.C. is given as 

follows. 

 

          [ ])1()1()()( BBiBBiBABiABiABiBBiBABiA nncpnn !!!!!! "+"""+ =0                      (3.4)  

 

3.2. The Innovation Race 

Race entrants invest to maximize their value by regarding each race as a continuous-infinite time 

innovation race. Innovation incentives arise from higher markups along with higher demands. Once a race 

winner is determined, the race is over. The innovation production function is memoryless. Non-winners 

remain at their initial qualities.  

The value function of i  is       
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where i
iV  is the post-race value of i  received if i  wins and j

iV  is that of  i  if j  wins. r  is the discount 

rate and 0

i!  is the initial ex ante race marketing profit. )(
ii
xh  is the hazard rate, which is assumed to be a 

twice differentiable concave function. Simplifying,  
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Firm i ’s first-order condition is 

 

                    ( ) 0)()(')( 0 =
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#

$%
& '++'( +'' ( )

j
i

i
iij jjii

i
iiij jj VVxhxrVxhxhr *             (3.7) 

 
 
The quality and market demand parameters determine equilibrium investments in different ways. The 

fundamental difference is that any change in mn  is exogenous to all race entrants while mi!  is firm-specific. 

mn  magnifies profits exogenously because 0)(/ >!="" mmimimmi cpn #$ . On the contrary, mi!  has a two-

step impact. First, mi!  simultaneously influences the prices and demands of all race entrants through the 

non-linear equations system composed of (3.2), (3.3), and (3.4), and then they affect equilibrium 

investments through equation (3.7). The replacement and efficiency effects are 0
i

i
irV !"  and 

( )jii
i

ij
jj VVxh !" #
)( , respectively, and their coordinated effects eventually determine the order of 

investments. For instance, in market B, the replacement effect of the most technologically backward firm 2 

becomes the largest one and that of firm 1 is the second largest. In contrast, the market leader, firm 3, has 

the largest efficiency effect.  

 

3.3. Licensing 

The licensing stage follows the next race. If firm 3 wins, it has two options. The pioneer startup can 

market its innovation, then it can maintain its monopoly. If the firm sells its innovation to firms 1 or 2, the 

niche market turns into duopoly and the startup begins to lose its market leadership. In other words, when 
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incumbent i  markets an innovation in the next race, i  obtains rp AjAiAiAi /)),(( ,0,0,2,2 !!"  

+ rp BBBiBi /)),(( 3,1,2,2,2 !!"  and incumbent j earns rp AjAiAjAj /)),(( ,0,0,2,2 !!"  only where the subscript 2 

indicates the next race value. If a pioneer startup markets the innovation, its profit becomes 

rp BBB /))(( ,23,23,2 !"  and incumbent i and j  obtain rp AjAiAiAi /)),(( ,0,0,2,2 !!" and  

rp AjAiAjAj /)),(( ,0,0,2,2 !!"  because incumbents cannot enter market B. When licensing occurs, a fixed 

transaction cost is involved. Let the profit of firm j  be )( ,2,2
i
Bj

i
Bj p!  when i  markets B,2!  in market B. 

Gains from mergers must be positive in order for j  to acquire i ’s innovation. Therefore, the following 

condition must be satisfied in order to enable licensing from i  to j  where lf   is the transaction cost: 
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3.4. Simulation 

3.4.1. Four business Scenarios 

The initial quality of pioneer rapid-growth startup is assumed to be inferior to that of firm 2 because 

niche market B is premature: 3,12,01,0 BAA !!! >> . Now, suppose that quality shocks and market shocks 

occur in market B before the next race starts. The quality shock is specific to the pioneer, whereas the 

market shock is exogenous to all race participants. 

According to the combination of the two shocks, there can be four business scenarios: {high quality, 

high market}, {high quality, low market}, {low quality, high market}, and {low quality, low market} 

shocks, which are denoted by scenarios 1, 2, 3, and 4, respectively. They represent four possible business 

environments in the niche market. One can presume easily that firms 1 and 2 will have greater incentives to 

enter market B in scenarios 1 and 3 owing to favorable market shocks in B, while the startup is more likely 

to protect its market leadership in scenarios 1 and 2. By testing the four scenarios, one can tell which shock 

has greater impacts on investment decisions. One can also compare the order of investments across four 

possible scenarios. This enables us to forecast in which scenario the startup is more likely to innovate ahead 
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of its competitors. Licensing analysis can determine in which business environment the startup is more or 

less likely to maintain its market leadership.  

Considering the fact that market B is rapidly growing, the preference matrix is given to 

!!
"

#
$$
%

&

'(
=!!

"

#
$$
%

&

1

5.1

BBBA

ABAA

))

))
. Let 3,1

ˆ
B!  be the post-shock quality of the startup and 

B
n ,1ˆ  be the post-shock 

number of consumers in market B. 2,0 A!  is assumed to be 1. The other qualities are a function of 2,0 A! : 

2,01,0 * AA !"! =  where 1>! . For a high quality shock, 2,0
5.1

3,1 *ˆ
A

H
B !"! =  and 2,03,1 *)5.1/(ö

A
L
B !"! =  for 

a low quality shock, and thus L
B3,1

ö!  can be even lower than 2,0 A! . To compare the effects of both quality 

and market shocks, 
A

n ,0  is set to one ( An ,0 = 1). The post-shock demand is a function of An ,0 : 

A
H

B nn ,0
5.1

,1 *ö !=  and 
A

L

B
nn ,0,1 *)5.1/(ö != . Therefore, the combination of the quality and market shocks 

under four scenarios in market B are given as 

 

Market Shock  
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All three firms enter the next race to obtain 2,0
2

,2 *
AB

!"! = . Because market A is assumed to be a 

mature market, 
AA

nn ,0,2 = , but the total number of consumers in market B is 
AB

nn ,0
2

,2 *!= . The 

transaction cost is lf =.16. The marginal cost is 5, and the discount rate is .05. The hazard rate is given as 

( ) 2/1

ii xh = .  

 

 

 



 15 

3.4.2. Results 

Tables 1 and 2 summarize the experimental results of investment and licensing behaviors. If ! = 2.5, 

pioneer startup invests the least amount in scenarios 1 and 2 because the replacement effects of firms 1 and 

2, having no original products in market B, dominate the efficiency effect of the startup when the niche 

market experiences a high quality shock. The startup invests less than firm 1 but more than firm 2 in 

scenarios 3 and 4 because the replacement effect of firm 2 becomes smaller than the efficiency effect of the 

pioneer startup as it undergoes a low quality shock. If ! = 2.6, the pioneer is more likely to innovate for the 

same reason. If !" 3.4, the startup is most likely to innovate in all scenarios.  

These results demonstrate that the pioneer startup is more likely to maintain market leadership as both 

shocks become larger. Now, consider in which scenario the startup invests the most. For !" 2.5, the order 

of the startup’s investment scenarios is 4, 3, 2, and 1. However, when !" 3.4, the startup invests in the 

order of 2, 1, 4 and 3. This demonstrates that the startup is more likely to innovate under high quality 

shocks than under low quality shocks as the scale of both shocks becomes large. Of the two shocks, quality 

shocks play a more important role in the investment of pioneer startups as !  increases. That is, the startup 

invests more in scenario 2 than in scenario 3 if !" 3.4, while it shows the exact opposite  if !" 2.5.  

Licensing behavior is also affected by the scale of both shocks. In Table 2, when ! =2.0, no licensing 

occurs. If ! = 2.5, firms 1 and 2 do not sell their innovations to the startup, but the startup licenses to firm 

2 in scenarios 1 and 2. Therefore, it will not grow quickly after giving up its leadership. However, both 

firms 1 and 2 license to the startup in scenarios 1 and 2 if ! = 3.4, but the startup never sells its innovation 

to the incumbents. If ! = 3.5, firms 1 and 2 always sell their innovations to the startup in all scenarios, and 

the startup does not license. Therefore, the rapid-growth startup is able to maintain its first mover advantage 

as it experiences larger quality shocks. These results contain two very important implications. First, the 

startup can grow to become a large firm through licensing even if it fails to win the next race. Second, the 

startup sells its innovation when the scale of quality and market shocks is relatively small and it is less 

likely to win. In other words, the startup is more likely exit the market if its niche market is not profitable 

or quality improvement is not satisfactory.  
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4. Empirical Test 

4.1. Quality Shock and Market Shock 

As a proxy for market size, annual constant dollar industry GDP (1996 basis) is collected from the 

“Gross Output by Detailed Industry” published by the Bureau of Economic Analysis, which includes 

information from 1987 to 2001. Since the industry classification of Fortune is different from that of the 

Bureau of Economic Analysis, the GDP data is modified along with Fortune’s industry classification. 

<Table B> in the Appendix reports the regrouped industries with GDP shares and GDP growth rates. 

Industry GDP is used to construct exogenous market shocks. For robustness, DOW index is used too. In 

that, the residuals of industry GDP AR(1) and those of industry DOW AR(1) are considered to be 

exogenous market shocks: ttjtj eGDPcGDP ++= !1,, lnln  and ttjtj eDOWcDOW ++= ! 1,, lnln . The 

residual of GDP AR(1) is named as GDP

ti
ms ,  and that of DOW AR(1) is named as DOW

tims, . 

To derive this quality shock, inter-firm total factor productivity (TFP) is used. There are two 

techniques for estimating TFP. The intrafirm production function can capture the marginal effect of input 

j  of firm i  on total production at time t . However, firm effects are not derivable unless there are more 

than two observations for i  in a particular period. For example, Maksimovic and Phillips (2002) estimated 

the firm effects of individual plants working in different business segments. Alternatively, one can regress 

two consecutive years for firm i  to estimate the firm effects of intrafirm production functions, but it is not 

precise enough due to the lack of degree of freedom (Mundlak, 1961). In contrast, all firms in industry j  

share the same slope in the interfirm translog production function in period t  but intercepts vary between 

firms, which determine the production functions in all time periods. The interfirm total factor productivity 

model including cross products and square terms is as follows: 
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lnlnlnln "#                                                         (4.1) 

 

Q  is the vector of total sales of all participants in industry j  at time t . A  is an industry quality shift 

parameter. 
k
L  represents production inputs: capital expenditure deflated by the CPI (1984=100) from the 
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Department of Labor and total number of employees. if  is a firm dummy, which denotes the contribution 

of innovation that is not explained by the productivity of the inputs, and thus the firm dummy is a proxy for 

quality shock.  

 

4.2. Panel Analysis 

4.2.1. Empirical Framework 

Some panel “startup, industry, and time” fixed effect models are constructed to examine the 

predictions of simulation. Among them, Equation (4.2) can test two groups of firms individually. tiy ,  

represents the size and profitability of two groups of firms. Two size measures are used: adjusted market 

capitalization per labor and sales per labor. They are realized by CPI (1984=100) and are divided by total 

employees in order to eliminate scale discrepancies. Net income and gross profits measure profitability. All 

performance measures are collected from Compustat. f , j , and t  are firm, industry, and time dummies 

for controlling firm, industry, and time effects, respectively. tiqs ,  represents the quality shock measured by 

the firm dummy in (4.1) and tims,  does market shock: GDP
tims,  and DOW

ti
ms , . The natural log of total 

working year ( tiyr ,ln ) measures firm know-how or learning by doing. As Yim (2008) pointed out, strategic 

behaviors can interact with quality shocks, and so two types of strategic behaviors are included as control 

variables. The number of SIC segments ( tidiv , ) represents the degree of focus, and firm-level 

aggressiveness is measured by total M&A (
ti

ma , ).5 When profitability measures are used as dependent 

variables, the natural log of total employees is included in order to control size discrepancy.  

 

titititititititi empmadivyrmsqstjfy ,,,,,,,, )ln(ln !+++++++++=                           (4.2) 

 

                                                
5 The information on the degree of diversification is tracked through the Industrial Annual Reports in Compustat. 
M&A information is tracked through Business News in Lexis-Nexis, which contains more than 600 data sources 
including Business Wire, PR News Wire, Business Week, Newsweek, Mergers and Acquisitions Reports,  Mergers and 
Acquisitions Journal, etc (see Figure 6). Only completed M&As are counted. 
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Equation (4.3.) tests if pioneer startups benefit from the two types of shocks more than their early 

competitors do indeed where pn  is a pioneer dummy. Annual panel data covers the period from 1989 to 

2001, with 365 firms and 5,510 observations.  

 

tititititititi
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In order to test if the main outcomes from the numerical example in the previous section can be 

supported, equations (4.4) and (4.5) are examined as well. In the equations, four scenarios based on the 

dummy variable combinations of the quality shock measured by TFP and two types of markets shocks are 

created. For instance, TFP

GDP
HH  is constructed by multiplying the positive TFP quality shock dummy that 

gives one if TFP quality shock is positive and the positive industry GDP AR(1) market shock dummy that 

gives one if the market shock is positive. In contrast, TFP

GDP
LL  is constructed by multiplying both dummies 

that give ones if their values are negative. TFP

GDP
HL , TFP

GDPLH , TFP
DOWHH , TFP

DOW
HL , TFP

DOW
LH , and TFP

DOW
LL  are 

similarly defined and they are all dummy variables accordingly. In that, HH , HL , LH , and LL  represent 

scenarios 1, 2, 3, and 4, respectively. According to the predictions in Tables 1 and 2, TFP

GDP
HH , TFP

GDPHL , 

TFP
DOWHH , and TFP

DOW
HL  are expected to show positive and significant coefficients. In practice, TFP

GDPLL  and 

TFP

DOW
LL  are dropped in order to avoid perfect multicollinearity. 

 

tititititi
TFP
GDP

TFP
GDP

TFP
GDP

TFP
GDPti empmadivyrLLLHHLHHtjfy ,,,,,, )ln(ln !+++++++++++=     (4.4) 
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TFP
DOW

TFP
DOW

TFP
DOW

TFP
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4.2.2. Results 

Table 4 shows how quality and market shocks contribute to the performance of pioneer rapid-growth 

startups along with their early competitors’ (see Table 3 for descriptive statistics). The empirical results 

clearly support the predictions of simulation. The contributions of quality shocks on the size measures of 
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pioneers are positive and significant and they are much greater to those of their early competitors that are 

also positive and significant. The results on profitability show different aspects. Pioneer startups earn 

significantly from quality shocks but their early competitors do not at all. For instance, the coefficients of 

quality shocks on startups’ market capitalization, sales, gross profits, and net income 

are .1089, .0908, .2008, and .3613 and those of early competitors’ are .0109, .0765, -.0183, and -.0626, 

respectively. In contrast, the coefficients of market shocks on the startups’ two types of performance 

measures are all insignificant while their early competitors show positive and significant coefficients. 

Therefore, it is evident that the performance of pioneer startups owes to firm-specific quality shocks rather 

than exogenous market shocks, which supports simulation results exactly. As frequently quoted as the most 

aggressive firm strategic behavior in business literature, M&As are found to have positive and significant 

effects on all independent variables and diversifications have positive and significant effects as well in both 

groups.  

According to Table 5, without any doubt, pioneer startups obviously benefit more from quality shocks 

compared with their early competitors. It is interesting to note that quality shocks enhance the stock market 

performance the most, which indicates that niche marketing has been highly evaluated by stock market, 

quoted as the most efficient market. On the contrary, there is no evidence that market shocks enhanced the 

performance of pioneers against early competitors. With regard to two strategic behaviors, it turns out that 

the degree of focus does not add additional firm values to pioneer rapid-growth startups. On the contrary, 

the contributions of total M&As are significantly higher in all independent variables. It is because almost 

two thirds of the M&As completed by pioneer startups was aimed to remove competitors while their early 

competitors attempted a variety of M&As with different reasons such as acquiring technologies, 

distribution channel, diversifications, etc. 

Tables 6-1 and 6-2 reports four scenairo panel analysis results. In both tables, niche marketers show 

superior performance in scenarios 1 and 2, which perfectly coincides to simulation outputs. Their early 

competitors show same pattern. This demonstrates that quality shocks play positive roles in both group of 

firms; however, the impacts are larger to pioneer rapid-growth startups. In other words, the pioneers 

respond more to quality shocks compared with their early competitors. Between scenarios 2 and scenairo 3, 

the former has larger effects on performance meausres, which suggests that the success of pioneer rapid-
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growth startups relies more on quality shocks. This result is consistent to simulation outputs exactly. 

Alternatively speaking, the performance of startups with the ability to pioneer niche markets depends on 

own innovations mostly, not simply on lucks. Regardless of performance measure, both groups show the 

highest performances in scenario 1. In that, quality shocks combined with market lucks provide the most 

favoriable business environement to all market paricipants.  

 

5. Conclusions 

This paper did not intend to scrutinize firm level strategic behaviors such as alliance, organizational 

restructuring, diversification, and merger and acquisition, but rather attempted to model strategic 

innovations, which are formulated into quality shocks in the paper. The counterpart of quality shocks is 

market shocks that are exogenous to race participants. Alternatively speaking, quality shocks represent 

firm-level innovations and market shocks do business fluctuations. As the strategic behaviors 

circumventing initial endowments, the degree of focus and the level of aggressiveness, measured by total 

SIC and total M&A, were included in empirical works.  

Experiments under four business scenarios with the combinations of the quality and market shocks 

were carried out: {high quality, high market}, {high quality, low market}, {low quality, high market}, and 

{low quality, low market}. The major predictions are to the followings. First, quality shocks increase the 

chance of pioneer startups’ obtaining innovations more than market shocks do. Second, pioneer startups are 

more likely to maintain their leadership under high quality shocks than under high market shocks. Third, 

pioneer startups become more resistant to hostile M&As and they even can acquire competitors under high 

quality shocks. 

To verify the model predictions, various panel fixed effect models were prepared. They are composed 

of three major parts. First, the contributions of the quality and market shocks on two groups of firms were 

estimated separately, second, whether pioneer startups gain more from the two types of shocks against the 

early competitors was tested, and third, the performance of both groups were scrutinized under the above 

mentioned four scenarios. Performances are scrutinized with stock market evaluation, size expansion, and 

profitability.  The emprical results of this paper are broadly consistent to the previous works done by 

McGahan (1999), Rumelt (1991), and Schmalensee (1985), but still slighltly different. For instance, 
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McGahan(1999) concluded that firm effects account for almost two thirds of the performance the U.S. 

manufacturers from 1981 to 1994. The group of early competitors collected in the paper can project 

previous studies as they include major public enterprises.  

According to empirical results, market shocks are found to be deeply associated with the performance 

of the early competitors. This suggests that market shocks are likely to be as important as quality shocks in 

general. In contrast, market shocks have only infinitesimal effects on pioneer Fortune rapid-growth startups, 

which suggest that firm specific capability rather than exogenously given lucks must be more importantly 

treated when it comes to successful startups. The licensing simulation results demonstrated that pioneer 

rapid-growth startups were able to protect market leadership even when they failed to innovate because 

they were able to purchase innovations. Active M&As completed by pioneer startups are good evidences 

for this. In the U.S., M&A market is well developed indeed (see Figure 6 for more detailed information). 

For instance, more than 57 percent of total sales of American securities companies originated from M&A 

services in 2005  

According to the architecture of research framework in the paper, it is obvious that firm-specific 

quality improvements enabled pioneer rapid-growth startups to overcome exogenous environmental effects. 

Considering that quality shocks are entirely firm-specific inner shocks, one can infer that the pioneers 

themselves are responsible for their own survival and growth. Henceforth, local governments can consider 

direct subsidies to pioneer startups for quality enhancement once they desire to incubate rapidly growing 

startups in their territories. If so, new startups with strong firm-level competitiveness are able to grow more 

quickly when favorable market opportunities visit. Although it is not widely discussed in this paper, the 

role of business infrastructure cannot be overlooked. For example, patent protection, venture capitals, and 

social norms that value pioneering spirit can be as important as the entrepreneurial ability of pioneer rapid-

growth startups. Because the U.S. business infrastructure is well organized, combined with active 

entrepreneurship, it would be able to incubate numerous startups from diverse industries. This is probably 

the fundamental reason why the U.S. economy is called as the most dynamic one.  

As a concluding remark, the conventional wisdom such that the entry through startup is less likely to 

evolve to large enterprises due to the lack in initial endowments does not hold because new startups are 

able to circumvent the initial endowment problem through strategic investments. This paper did not intend 
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to study how each pioneer startup has behaved in its niche market. Because pioneer startups have diverse 

industry backgrounds, it may be distracting to scrutinize their growth story individually. Rather, I attempted 

to present a blue sketch unveiling the secret of how pioneer rapid-growth startups have achieved superior 

performances. Their strategic behaviors would be carefully analyzed in future research works. 
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Table 1. Investments under Alternative Values of !  
 Scenario Ranking, from left to right, in order of who invests most 

1 Firm 1 Firm 2 Startup 
2 Firm 1 Firm 2 Startup 
3 Firm 1 Startup Firm 2 

! =2.5 

4 Firm 1 Startup Firm 2 
1 Firm 1 Startup Firm 2 
2 Firm 1 Startup Firm 2 
3 Startup Firm 1 Firm 2 

! =2.6 

4 Startup Firm 1 Firm 2 
! =3.4 & 3.5 For all scenarios Startup Firm 1 Firm 2 

 Under which scenario the startup invests the most 
! =2.5 & 2.6 Scenario 4 Scenario 3 Scenario 2 Scenario 1 
! =3.4 & 3.5 Scenario 2 Scenario 1 Scenario 4 Scenario 3 

 
 
 

Table 2. Licensing under Alternative Values of !  
 Licensing Scenario 1 Scenario 2 Scenario 3 Scenario 4 

 Licensor Licensee 
High Quality 
/High Market  

Shock 

High Quality 
/Low Market  

Shock 

Low Quality 
/High Market  

Shock 

Low Quality 
/Low Market  

Shock 
! =2.0   No licensing occurs 

Firm 1 Startup - - - - 
Firm 1 Firm 2 - - - - 
Firm 2 Startup - - - - 
Firm 2 Firm 1 - - - - 
Startup Firm 1 - - - - 

! =2.5 

Startup Firm 2 Yes Yes - - 
Firm 1 Startup Yes Yes - - 
Firm 1 Firm 2 - - - - 
Firm 2 Startup Yes Yes - - 
Firm 2 Firm 1 - - - - 
Startup Firm 1 - - - - 

! =3.4 

Startup Firm 2 - - - - 
Firm 1 Startup Yes Yes Yes Yes 
Firm 1 Firm 2 - - - - 
Firm 2 Startup Yes Yes Yes Yes 
Firm 2 Firm 1 - - - - 
Startup Firm 1 - - - - 

! =3.5 

Startup Firm 2 - - - - 
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Table 3. Summary Statistics 

 Definition Obs. Mean Standard 
Deviation Min. Max. 

 Pioneer Startups 
Log Market Capitalization per 
Labor 184 .7488 .1716 .2470 1.0705 

Log of Sales per Labor 188 .6688 .1292 .2555 .9031 
Net Income 194 .6969 2.1215 -2.4302 16.2229 

Dependent 
Variable 

Gross Profits 194 .2943 .5726 -.0005 4.1401 
Quality Shock 160 .2460 .5148 -.8444 1.9390 

Industry 
GDP OLS 
Residual 

224 -.0001 .0339 -.1079 .0934 
Industry 
Shock Industry 

DOW OLS 
Residual 

224 .0024 .1195 -.2005 .1758 

Log of Total Year 210 1.0710 .2486 0 1.4313 
Total SIC Segment 188 2.2340 .9693 1 7 
Total M&A 174 2.4425 4.3095 0 31 

Independent 
Variables 

Log of Employees 188 4.8522 .6074 3.2304 5.8147 
 Early Competitors 

Log Market Capitalization per 
Labor 3,417 .5920 .1869 -.8675 1.7925 

Log of Sales per Labor 3,597 .5927 .1917 -2.2027 1.0886 
Net Income 3797 .2849 1.5526 -11.7059 3.5138 

Dependent 
Variable 

Gross Profits 3797 .1890 .6805 -.2392 8.7960 
Quality Shock 3004 .2653 .5844 -3.6810 2.8073 

Industry 
GDP OLS 
Residuals 

4,886 .0001 .0345 -.1079 .0934 
Industry 
Shock Industry 

DOW OLS 
Residuals 

4,886 .0024 .1193 -.2005 .1758 

Log of Total Year 4701 1.3986 .4159 0 2.2175 
Total SIC Segment 3831 2.5741 1.6117 1 10 
Total M&A 6423 .6274 2.4333 0 100 

Independent 
Variables 

Log of Employees 3628 4.2602 1.0232 1 7.1408 
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Table 4. Panel FE: The Effects of Quality and Market Shocks on the Performances of the Pioneer Rapid-
Growth Startups and Their Early Competitors 

 Pioneer Rapid-Growth Startups 
 Market Cap. Sales Gross Profit Net Income 

Constant .2739*** 
(.0770) 

.4979*** 
(.0535) 

-.8291** 
(.4124) 

-.6952 
(1.9640) 

qsi,t 
 

msi,t 
 
tiyr ,ln  

 
divi,t 

 
mai,t 

 
tiemp,ln  

 

.1089*** 
(.0294)  
.2813 

(.2098)  
.3198*** 
(.0999)  
.0183* 
(.0098)  

.0114*** 
(.0029) 

- 
 

.0908*** 
(.0223)  
.0306 

(.1256)  
.4099*** 
(.0648)  
.0088 

(.0057)  
.0044*** 
(.0013) 

- 
 

.2008** 
(.0765)  
-1.0632 
(1.5117)  
.6949** 
(.2731)  
.1687* 
(.0939) 

.0703*** 
(.0122)  
-.0032 
(.1168) 

.3613 
(.3199)  
-.2174 

(5.3580)  
2.7698** 
(1.2100)  
.6483* 
(.3870)  

.2484*** 
(.0778)  
-.5382 
(.6146) 

Adj. R2 .6043 .6653 .6206 .4964 
Obs. 139 140 140 140 

 Early Competitors 
 Market Cap. Sales Gross Profit Net Income 

Constant .3603*** 
(.0205) 

.5284*** 
(.0132) 

-.8714*** 
(.0469) 

-1.2605*** 
(.1375) 

qsi,t 
 

msi,t 
 

tiyr ,ln  
 

divi,t 
 

mai,t 
 

tiemp ,ln  

 

.0109* 
(.0057)  

.3956*** 
(.0920)  

.0728*** 
(.0080)  

.0102*** 
(.0020)  

.0031*** 
(.0011) 

- 
 

.0765*** 
(.0095)  
.0190 

(.0601)  
.0871*** 
(.0055)  

.0109*** 
(.0014)  

.0020*** 
(.0007) 

- 

-.0183* 
(.0096)  
.1737 

(.1317)  
-.0106 
(.0131)  

.0590*** 
(.0110)  
.0030** 
(.0015)  

.1871*** 
(.0099) 

-.0626** 
(.0295)  

1.2215*** 
(.3326)  
.0132 

(.0389)  
.1594*** 
(.0378)  
.0032 

(.0026)  
.2196*** 
(.0237) 

Adj. R2 .1942 .3768 .4279 .2113 
Obs. 2,744 2,816 2,816 2,816 

1. *, **, and *** indicate significance at 10%, 5%, and 1% levels.  
2. The numbers in the parentheses are robust consistent standard errors correcting heteroscedasticity and 
autocorrelation.  
3. Firm, time, and industry dummies are not reported. 
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Table 5. Panel FE: The Contribution of Quality and Market Shocks on the Performance of Pioneer Rapid-
Growth Startups Compared with Their Early Competitors 

 Market Cap. Sales Gross Profit Net Income 
Constant .3531*** 

(.0194) 
.5318*** 
(.0125) 

-.1515*** 
(.0077) 

-1.3108*** 
(.1420) 

qsi,t 
 

msi,t 
 
tiyr ,ln  

 
divi,t 

 
mai,t 

 

tiemp ,ln  

.0108* 
(.0057)  

.3969*** 
(.0921)  

.0763*** 
(.0080)  

.0107*** 
(.0020)  

.0031*** 
(.0011) 

- 

.0767*** 
(.0094)  
.0185 

(.0601)  
.0897*** 
(.0054)  

.0112*** 
(.0013)  

.0020*** 
(.0007)  

- 
 

-.0026* 
(.0015) 
.0336 

(.0220)  
-.0002 
(.0021)  

.0096*** 
(.0017)  
.0004* 
(.0002)  

.0329*** 
(.0016) 

-.0660** 
(.0296)  

1.2516*** 
(.3405)  
.0258 

(.0395)  
.1662*** 
(.0373)  
.0016 

(.0025)  
.2385*** 
(.0243) 

Pioneer 
Startups 

qsi,t 
 

msi,t 
 
tiyr ,ln  

 
divi,t 

 
mai,t 

 
tiemp,ln  

.1171*** 
(.0277)  
-.1758 
(.2917)  

.1510*** 
(.0272)  
-.0098 
(.0120) 

.0111*** 
(.0034) 

- 
 

.0560** 
(.0218)  
-.0360 
(.1649)  

.0829*** 
(.0168)  
-.0050 
(.0067)  

.0042*** 
(.0016) 

- 

.0729*** 
(.0140)  
-.2696 
(.2930)  

.0806*** 
(.0221)  
.0131 

(.0155)  
.0141*** 
(.0025)  

-.0321*** 
(.0095) 

.8003*** 
(.2703)  
-1.6719 
(5.9792)  

1.8772*** 
(.5087)  
.2631 

(.3764)  
.2571** 
(.0833)  

-.5982*** 
(.2282) 

Adj. R2 .2329 .3857 .4446 .2515 
Obs. 2883 2956 2956 2956 

1. *, **, and *** indicate significance at 10%, 5%, and 1% levels.  
2. The numbers in the parentheses are robust consistent standard errors correcting heteroscedasticity and 
autocorrelation.  
3. Firm, time, and industry dummies are not reported. 
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Table 6-1. Panel Time, Firm, and Industry FE for Testing Four Scenarios:  TFP
GDPHH , TFP

GDP
HL , TFP

GDP
LH , and 

TFP

GDP
LL  represent Scenarios 1, 2, 3, and 4 with the Combinations of Quality shock and Market Shock 
Measured by Firm TFP and Industry GDP OLS Residuals Respectively.  

 Pioneers Early Competitors 
 Market Cap. Sales Gross Profit Market Cap. Sales Gross Profit 

Constant .3093*** 
(.1017) 

.4731*** 
(.0496) 

-1.4037** 
(.5394) 

0.4037*** 
(0.0187) 

.4554*** 
(.0161) 

-1.1737*** 
(.0776) 

TFP
GDPHH  
 

TFP
GDPHL  
 

TFP
GDPLH  
 

TFP

GDPLL  
 

.1348*** 
(.0382)  

.1225*** 
(.0401)  
-.0323 
(.0356) 

- 
 

.0911*** 
(.0280)  
.0754** 
(.0305)  
-.0340 
(.0290) 

- 
 

.0314 
(.0748)  
.1423* 
(.0752)  
-.1059 
(.0970) 

- 
 

0.0439*** 
(0.0090)  

0.0259*** 
(0.0094)  
0.0257** 
(0.0109) 

- 
 

.0462*** 
(.0086)  

.0484*** 
(.0086)  
.0016 

(.0100) 
- 
 

.0059 
(.0262) 
-.0362 
(.0239) 
-.0155 
(.0240) 

- 
 

tiyr ,ln  
 

divi,t 
 

mai,t 
 

tiemp ,ln  
 

.2863*** 
(.0892)  
.0144* 
(.0084)  

.0108*** 
(.0026) 

- 
 

.4266*** 
(.0629)  
.0128** 
(.0054)  

.0042*** 
(.0012) 

- 
 

.8368** 
(.3447)  
.1199 

(.0754)  
.0562*** 
(.0131)  
.0559 

(.1628) 

.0781*** 
(.0080)  

.0137*** 
(.0017)  

.0042*** 
(.0015) 

- 
 

.1018*** 
(.0078)  

.0143*** 
(.0015)  

.0026*** 
(.0010) 

- 
 

.0322** 
(.0155)  

.0702*** 
(.0118)  
.0073* 
(.0039)  

.2480*** 
(.0177) 

Adj. R2 .6410 .6512 .5681 .1672 .2248  
Obs.  166 168 168 3,274 3,339 3,355 

1. *, **, and *** indicate significance at 10%, 5%, and 1% levels.  
2. The numbers in the parentheses are robust consistent standard errors correcting heteroscedasticity and 
autocorrelation.  
3. Firm, time, and industry dummies are not reported. 
 
 



 30 

Table 6-2. Panel Time, Firm, and Industry FE for Testing Four Scenarios: TFP

DOWHH , TFP

DOWHL , TFP
DOWLH , and 

TFP

DOWLL  represent Scenarios 1, 2, 3, and 4 with the Combinations of Quality shock and Market shocks   
Measured by Firm TFP and Industry GDP OLS Residuals Respectively.  

 Pioneers Early Competitors 
 Market Cap. Sales Gross Profit Market Cap. Sales Gross Profit 

Constant .2823*** 
(.0953) 

.4452*** 
(.0508) 

-1.5881*** 
(.5267) 

.4170*** 
(.0179) 

.4562*** 
(.0154) 

-1.2143 
(.0838) 

TFP
DOWHH  
 
TFP

DOWHL  
 

TFP

DOWLH  
 

TFP

DOWLL  
 

.1519*** 
(.0450)  

.1387*** 
(.0454)  
.0098 

(.0391) 
- 
 

.1114*** 
(.0279)  

.0960*** 
(.0292)  
.0181 

(.0313) 
- 
 

.1554 
(.0970)  
.3263** 
(.1243)  
.1749* 
(.0902) 

- 
  

.0524** 
(.0266)  

.0244*** 
(.0068)  
.0000 

(.0415) 
- 
 

.0237 
(.0226)  

.0467*** 
(.0065)  
-.0044 
(.0414) 

- 
 

-.0182 
(.0819)  
.0336* 
(.0190)  
-.1534 
(.1126) 

- 
 

tiyr ,ln  
 

divi,t 
 

mai,t 
 

tiemp,ln  
 

.2893*** 
(.0894)  
.0150* 
(.0086)  

.0109*** 
(.0026) 

- 
 

.4320*** 
(.0619)  
.0138** 
(.0058)  

.0043*** 
(.0012) 

- 
 

.9439*** 
(.3579)  
.1079 

(.0705)  
.0546*** 
(.0127)  
.0400 

(.1611) 

.0784*** 
(.0080)  

.0137*** 
(.0017)  

.0042*** 
(.0015) 

- 
 

.1016*** 
(.0078)  

.0143*** 
(.0015)  

.0027*** 
(.0010) 

- 
 

.0309** 
(.0156)  

.0701*** 
(.0118)  
.0074* 
(.0040)  

.2486*** 
(.0177) 

Adj. R2 .6394 .6482 .5783 .1647 .2250 .3481 
Obs.  166 168 168 3,274 3,339 3,355 

1. *, **, and *** indicate significance at 10%, 5%, and 1% levels.  
2. The numbers in the parentheses are robust consistent standard errors correcting heteroscedasticity and 
autocorrelation.  
3. Firm, time, and industry dummies are not reported. 
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Figure 1. Market Capitalization                                            Figure 2.  Sales 
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                  Figure 3. Employee                                                      Figure 4. ROA & ROI 
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Figure 5. Capital Expenditure                                     Figure 6. Total M&A 
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Appendix 
 

Table A. The Niche Markets of Pioneer Rapid-Growth Startups 
Competitors Established Earlier  

than Niche Markets Niche 
Marketer  Niche Market Incumbent 

Market Firm Business Area 

United 
Auto 

Group 
(1990) 

Pioneering nationwide auto dealer 
chain in highly fragmented and 
localized automobile sales industry: 
For implementing nationwide service, 
it expanded size through M&As. This 
strategy enabled the firm to save costs 
by sharing inventories and cross-
selling to customers. After its success, 
Asbury Automotive Group (1995), 
Group 1 Automotive (1995), 
AutoNation (1997), and Sonic 
Automotive (1997) mimicked the 
business model of United Auto Group; 
Eventually all the firms became new 
Fortune 500ers in 2003 

Local Auto 
Dealers - - 

IBM (1911) - 

EMC 
(1979) 

Pioneering redundant array of 
independent disks (RAID) storage for 
large IBM computers; it pioneered 
new-type small sized hard disks with 
large cache memories for IBM 
mainframes: EMS introduced 
innovative hard disks that were quicker 
in data access and cheaper than other 
contemporary products: its small sized 
hard disk dramatically decreased the 
size of computer mainframes 

Storage 
Market for 
IBM 
Mainframes Hewlett-Packard 

(1939) - 

Microsoft 
(1975) 

Pioneering personal computer 
operating system (DOS) for IBM 
compatible PCs 

Network 
System 
Market 

IBM (1911) - 

IBM (1911) - 
Microsoft (1975) - 

Oracle 
(1977) 

Pioneering database management 
systems and network servers workable 
with IBM-compatible mainframes  

Database 
Management 

Market Ceridian (1957) 

Payroll and tax 
processing, benefits 
administration, 
human resources 
information systems 

Reliant Energy 
(1976) 

Retail power supplier 
using fossil-fueled 
capacity 

American  
Electric Power  

(1906) 

AEP trades 
electricity, natural 
gas. Other operations 
include natural gas 
transportation, 
storage, and 
telecommunications 
infrastructure 
services. 

Duke Energy  
(1904) 

The top midstream 
gas company 

Calpine 
(1982) 

Pioneering geothermal power 
generation in the U.S.: Calpine owns 
19 of the 21 power plants among the 
largest geothermal facilities 

Power 
Generation; 
Electricity 
Retail & 
Wholesale 
Market 

TXU (1945) Gas and electricity 
retailing market 
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The Procter & 
Gamble (1873) 

The number one US 
maker of household 
products 

Nestle (1866) 

The largest food 
company in the U.S.; 
Nestle is the world 
leader in coffee 
(Nescafe) and bottled 
water (Perrier); Its 
largest global brands 
include Buitoni, 
Friskies, Maggi, 
Nescafe, Nestea, and 
Nestle 

Starbucks 
(1984) 

Pioneering specialty coffee chain 
targeting premium gourmet coffee 
market 

Canned and 
Instant Coffee 
Market 

7-Eleven (1927) Convenience store 
market 

Aetna (1853) 

Managed care 
benefits, dental, 
pharmacy, vision, 
and group insurance 
coverage 

Health Net (1960) 
Managed health care 
and other medical 
coverage United 

Health 
Group 
(1977) 

Pioneering private HMO: Congress 
and the Nixon administration approved 
HMO model of D.R. Ellwood who is 
called the father of HMO; United 
Health Group became the first private 
HMO in 1977 

Non Private 
Health Care 

Humana (1961) 

Humana provides 
health plans and 
related services 
primarily through 
HMO’s and PPO’s; 
Humana provides 
health care coverage 
to military personnel 
and their families 
through its 
TRICARE unit 

Aetna (1853) - 

Cigna (1982) 

Group accident, life 
and disability 
insurance as well as 
behavioral health, 
vision, and dental 
insurance 

Oxford 
Health 
Plans 

(1984) 

Pioneering new service concept in 
health care market: It is the first firm 
introduced freedom plan where 
members could use doctors outside the 
system with higher deductibles and co-
payments. 

General 
Health Care 

United Health 
Group (1977) - 

Rehab Cab (1982) 

Rehabilitation 
program 
management: clients 
include hospitals, 
long-term-care units, 
and outpatient 
facilities throughout 
the U.S. 

Tenet Healthcare 
(1969) 

Acute care hospitals 
chain 

Health 
South 
(1984) 

Pioneering outpatient rehabilitative 
health care service: Health South 
aimed “half hospital and half upscale 
sports club” niche market specializing 
back problems and sports injuries 

General 
Health Care 

Res-Care (1962) Physical and mental 
disabilities care 

Cisco 
Systems 
(1984) 

Pioneering networking router: Before 
Cisco developed networking router, 
costly switches were widely used for 
networking: Cisco’s innovative routers 
successfully created easier, cheaper,  

Ethernet 
Switch 
Market 

Nortel Network 
(1914) 

The provider for 
switching, wireless, 
and optical systems 
for telephone carriers 
and data service 
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ECI Telecom 
(1961) 

Optical transport and 
switching equipment, 
broadband network 
access systems, and 
computer telephony 
products 

3Com (1979) 

LAN-level 
infrastructure gear 
(hubs, switches, and 
servers), Internet 
telephony systems, 
and wireless 
networking 
equipment 

 and compact networking distributor 
market 

 

Novell (1983) 
Network, system 
integration, and 
storage system 

Nokia (1865) 

Mobile phones, 
multimedia, 
networks, and 
enterprise solutions; 
Nokia is using GPRS 
(General Packet 
Radio Service) which 
is European standard 

Texas Instruments 
(1930) 

The market leader in 
digital signal 
processors 

Qual-
comm 
(1985) 

Pioneering CDMA technology  for 
wireless communications equipment 
and satellite ground station: royalties 
from CDMA technology licenses make 
up nearly a quarter of the company's 
sales in 2003; The major IT companies 
such as Samsung, Kyocera, Motorola, 
and LG Electronics are adopting 
CDMA technology 

Satellite 
Communica-
tions 

Motorola (1924) 

The second largest 
wireless handsets 
manufacturer; 
Personal 
communications 
products like cell 
phones and two-way 
radios 

Bayer (1910) 

Pharmaceuticals and 
over-the-counter 
medicines, medical 
diagnostic 
equipment, and 
chemicals  

Baxter (1918) 

Medicine 
manufacturer for 
cancer, kidney 
disease, immune 
deficiencies, and 
other diseases 

Amgen 
(1980) 

Pioneering new anti-anemia drugs 
using molecular biology; The FDA 
approved the safety of Epogen, its 
major product, in 1989; The major 
drug distributors like ARANESP, 
AmerisourceBergen, Cardinal Health, 
and McKesson purchases from Amgen 

Pharmaceutic
als: Anti-
anemia 

Wyeth (1926) 
Pharmaceuticals 
business, anti-
infective vaccines 

Solectron 
(1977) 

Pioneering outsourcing market for 
electronic systems and subsystems for 
computers; For cost saving, high-tech 
giants including Hewlett-Packard, 
Nortel, Cisco, Apple, Ericsson, and 
IBM have outsourced from Solectron; 
Its innovative technologies create 
entirely new outsourcing niche market; 
Solectron was awarded the prestigious 
Malcolm Baldrige Award twice in 91’ 
and 97’ 

Electronics 
Components 
Market 

Raptron 
Electronics 

(1973) 

Assembling and 
testing printed circuit 
boards and providing 
display engineering 
and integration 
services 
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Kinko’s (1978) 
 

Copy service, 
groceries, and office 
supplies 

BJ’s Wholesale 
Club (1984) 

Membership 
warehouse club  

Wal-Mart (1945) General retailer 

Staples 
(1985) 

 
Office 
Depot 
(1985) 

Both Staples and Office Depot are the 
pioneers of office goods specialty 
retailing market; before they created 
the niche market, large firms bought in 
bulk from dealers.  

General 
Retailers & 
Small Office 
Supply Stores 

K-Mart (1916) General retailer 

Barnes and Nobles 
(1983) 

The biggest off-line 
book seller and video 
game retailer; 
Gamestop is its 
subsidiary 

Amazon. 
Com 

(1994) 

Pioneering online book store;  Amazon 
introduced one-click shopping, 
customer reviews, e-mail order 
verification, quick delivery; Its on-line 
niche market could discriminate from 
Barnes and Nobles by ‘easy to search’ 
and price advantage through tax 
exemption  

Off-line 
bookstores 

Borders (1994) 
The 2nd largest 
bookstores behind 
Barnes and Nobles 
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Table B. GDP Shares by Industry 

GDP Share Growth 
Rate Fortune’s  

Industry 
Classification 

SCI Industry Classification 
By the Bureau Of Economic Analysis 

New 
Entrant 

1987 2001 1987- 
2001 

Advertising 731 Advertising 2 .32% 
(18,488) 

.43% 
(42,065) 181.6% 

Aerospace & 
Defense 120 Military Facility 2 .02% 

(1,026) 
.001% 
(184) -82.1% 

Airlines  

451 
 
 
 

452 

Domestic & International Air Passenger 
Service 
Domestic & International Air Mail, 
Freight And Express 
Other Air Transportation Services 

7 1.39% 
(81,580) 

1.33% 
(131,021) 6.6% 

Apparel  513 Apparel, Piece Goods, And Notions 3 .38% 
(22,089) 

.33% 
(32,012) 44.9% 

Automotive 
Retailing  

551 
552 

5559 

New And Used Car Dealers 
Used Car Dealers 
Other Vehicle Dealers 

5 1.32% 
(77,660) 

1.52% 
(149,297) 92.2% 

Beverages  518 Beer, Wine And Distilled Beverages 6 .22% 
(12,925) 

.16% 
(16,050) 24.2% 

Chemicals  
 

516 
1479 

Chemical & Allied Products 
Chemical And Fertilizer Mineral Mining 8 .23% 

(13,307) 
.20% 

(20,126) 51.2% 

Commercial 
Banks 23 

Diversified 
Financials  10 

Savings 
Institutions 

60 
611 
614 
615 
616 

 
 

Mortgage Bankers And Brokers 
Personal Credit Institutions 
Business Credit Institutions 
Federally-Sponsored Credit Agencies 
Unpriced Depository Services 
(Imputation) 
Priced Depository Services (Receipts) 

2 

5.48% 
(321,562) 

4.38% 
(430,536) 33.9% 

Computer and  
Data Services  5 

Computer 
Software 

737 
 

Computer Programming, Data 
Processing, And Related Services 3 

.95% 
(55,611) 

3.45% 
(339,682) 51.8% 

Computer 
Peripherals 504 Professional And Commercial 

Equipment (Including Computers) 2 .38% 
(22,535) 

1.71% 
(167,731) 644.3% 

Computers and 
Office Equipment 508 Machinery, Equipment, And Supplies 

(Including Computers) 1 .92% 
(53,725) 

.87% 
(85,347) 58.9% 

Diversified 
Outsourcing 

Services 

738 
834 

Miscellaneous Business Services 
Job Training And Vocational Rehab. 
Services 

3 1.08% 
(63,511) 

1.56% 
(153,432) 141.6% 

Energy  
1311 
1321 
138 

Natural Gas Extraction 
Natural Gas Liquids 
Oil And Gas Field Services 

8 1.12% 
(65,438) 

.86% 
(84,908) 29.75% 

Engineering  
And Construction  

503 
871 

Engineering, Architectural, And 
Surveying Services 
Construction 

5 1.44% 
(84,386) 

1.40% 
(138,157) 63.7% 

Entertainment  

781-4 
 

792 
799 
483 

 
484 

Motion Picture Production, Distribution, 
& Allied Services 
Motion Picture Theaters 
Video Tape Rental 
Theatrical Producers, Bands, Orchestras, 
And Entertainers 
Miscellaneous Amusement And 
Recreation Services Ex Membership 
Sports And Recreation Clubs 
Radio And Tv Broadcasting, Except 
Cable Tv 
Cable Tv 

4 2.33% 
(136,862) 

2.42% 
(238,415) 74.2% 

Food Consumer 
Products 

01 
134 
016 
17 
21 
24 
25 

Food Grains 
Vegetables 
Fruits And Tree Nuts 
Other Crops 
Meat Animals 
Dairy Products 
Poultry Products 

1 2.18% 
(127,967) 

1.58% 
(154,929) 21.1% 

Food Services  5812 Eating Places 4 3.78% 3.05% 35.2% 
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5813 Drinking Places (221,639 (299,543) 
Wholesales 
: Food  & 
Grocery 

541 
542-9 

Grocery Stores 
Other Food Stores 8 1.99% 

(116,985) 
1.27% 

(124,754) 6.6% 

Food and  
Drug Stores  591 Drug Stores And Proprietary Stores 10 .36% 

(20,936) 
.34% 

(33,598) 6.5% 

Forest and  
Paper Products  511 Paper And Paper Products 1 .24% 

(13,900) 
.25% 

(24,160) 73.8% 

Furniture 502 Furniture And Home Furnishings 1 .20% 
(11,502) 

.18% 
(17,410) 51.4% 

General 
Merchandisers  

531 
541 

5942 
 

Department Stores 
Grocery Stores 
Miscellaneous General Merchandise 
Stores 

13 2.72% 
(159,300) 

2.21% 
(217,275) 36.4% 

 
 

Specialty 
Retailers 

 
 

25 

 
 

Wholesalers: 
Diversified 

 
 

5 

Wholesalers 
: Health Care 

5942 
553 

5712 
5713 

5714-9 
5722 
566 
561 

562-5 
566 

5722 
5733 
5944 
5941 
5931 
533 

5943,9 
5992-4 

Book Stores 
Auto And Home Supply Stores 
Furniture Stores 
Floor Covering Stores 
Other Home-Furnishings Stores 
Household Appliance Stores 
Shoe Stores 
Men's & Boys' Clothing Stores 
Women's And Children's Clothing And 
Accessories 
Shoe Stores 
Household Appliance Stores 
Music Stores 
Jewelry Stores 
Sporting Goods And Bicycle Shops 
Remainder Durables And Optical  
Variety Stores  
Liquor Stores 
Remainder Non-durables 

4 

2.22% 
(130,310) 

2.66% 
(261,949) 78% 

Wholesalers 
: Electronics & 

Office Equipment  

5732 
504 

Radio And TV Stores 
Professional & Commercial Equipment 
(Including Computers) 

8 .40% 
(28,871) 

1.90% 
(186,500) 546% 

 
 

Health Care  
 

110232 
 

801-3 
 

802 
804 
805 
806 

807-9 

New Residential Health Institutions And 
Other Health Related Facilities 
Offices Of Physicians, Dentists, 
Osteopathic Physicians, And Other 
Health Practitioners 
Offices And Clinics Of Dentists 
Offices And Clinics Of Health 
Practitioners, Nec 
Nursing And Personal Care Facilities 
Hospitals 
Medical And Dental Laboratories, 
Outpatient Care Facilities, And Health 
And Allied Services, N.E.C. 

21 8.99% 
(527,172) 

8.21% 
(807,647) 53.2% 

Home 
Equipment, 
Furnishings 

120100 
502 

Residential Structures 
Furniture And Home Furnishings 1 .33% 

(19,447) 
.17% 

(16,881) -13.2% 

Home Builders  

110101 
 

110102 
 

110103 
110104 
110105 

 
110107 

 
110501 

 
120202 

New Residential 1 Unit Structures (Non-
farm) 
New Residential 2-4 Unit Structures 
(Non-farm) 
New Residential Garden Apartments 
New Residential High-Rise Apartments 
New Residential Additions And 
Alterations (Non-farm) 
New Dormitories And Other Group 
Housing 
New Farm Housing Units, Additions, 
And Alterations 
Farm Residential Buildings 

6 3.08% 
(180,872) 

2.04% 
(200,604) 1.9% 

Hotels, Casinos,  
And Resorts  

701,4 
702 
703 

Hotels, Motels, And Tourist Courts 
Rooming And Boarding Houses 
Camps And Recreational Vehicle Parks 

6 1.36% 
 (79,950) 

1.05%  
(103,705) 29.7% 
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Household and 
Personal Products 

509 
 

514 
5722 

Miscellaneous Durable Goods (Including 
Sporting Goods And Toys) 
Groceries & Related Products 
Household Appliance Stores 

1 1.54% 
(90,060) 

1.49% 
(146,889) 63.1% 

Industrial and  
Farm Equipment  

110502 
120203 

 
508 

 

New Farm Service Facilities 
Farm Service Facilities, Repair And 
Maintenance 
Machinery, Equipment, And Supplies 
(Including Computers) 

2 .98% 
(57,213) 

.91% 
(89,859) 57.1% 

Insurance: Life 
and Health 
(Mutual) 

7 

Insurance 
: Life and Health 

(Stock) 

631 

Life Insurance Sold By Life Insurance 
Companies 
Accident & Health Insurance And 
Medical Service- Plans Sold By Life 
Insurance Companies 10 

.75% 
(44,036) 

1.36% 
(133,405) 202.9% 

Insurance: 
Property and 

Casualty 
(Mutual) 

2 

Insurance 
: Property and 

Casualty  
(Stock) 

 
632 

 
 
 

633 

Automobile Insurance 
Workers' Compensation Insurance 
Fire, Marine And Other Casualty & 
Property Insurance 
Accident & Health Insurance And 
Medical Service Plans 17 

1.36% 
(79,936) 

1.65% 
(161,981) 102.6% 

Mail, Package & 
Freight Delivery  

451,2 
 

596 
 

733 
4215 

Domestic & International Air Mail, 
Freight And Express 
Non-store Retailers And Mail Order 
Mailing Reproduction, Commercial Art, 
Photography, Etc. 
Courier Services, Except By Air 

4 1.37% 
(80,438) 

2.04% 
(200,817) 149.7% 

Medical Products 
and Equipment 

110232 
 

807-9 

New Residential Health Institutions And 
Other Health Related Facilities 
Medical And Dental Laboratories, 
Outpatient Care Facilities, And Health 
and Allied Services, N.E.C. 

2 .7% 
(40,904) 

1.03% 
(101,018) 146.9% 

Metals 1081 
1241 

Metal Mining Services 
Metals And Minerals, Except Petroleum 3 .28% 

(16,639) 
.20% 

(19,967) 5.1% 

Mining, Crude 
Oil Production  

1311 
1321 
1241 

Crude Petroleum Extraction 
Natural Gas Extraction 
Natural Gas Liquids 
Mining Services 

2 1.88% 
(110,204) 

1.06% 
(104,178) -5.5% 

Motor Vehicles  
And Parts 501 Motor Vehicles, Parts, And Supplies 6 .72% 

(42,060) 
.58% 

(56,564) 34.5% 

Network and 
Other 

Communications 
Equipment 

4812 
4813 

4822& 
4899 

Radiotelephone Communications 
Telegraph And Other Message 
Communications And Communication 
Services N.E.C. 
Cable TV 

4 .46% 
(27,028) 

2.27% 
(223,758) 727.9% 

Oil and Gas 
Equipment, 

Services 

110304 
507 

 
120207 

New Gas Utility Facilities 
Hardware, Plumbing And Heating 
Equipment And Supplies 
Gas Utility Facilities, Repair And 
Maintenance 

2 .34% 
(19,873) 

.29% 
(28,780) 44.8% 

Packaging, 
Containers  

441-9 
 

4491 
473 

474,8 

Water Transportation, Exc. Marine 
Cargo Handling And Marinas 
Marine Cargo Handling 
Freight Transportation Arrangement 
Other Transportation Services 

3 .65% 
(38,341) 

.69% 
(67,561) 76.2% 

Payroll Services 738 Miscellaneous Business Services 1 1.08% 
(63,511) 

1.45% 
(142,179) 123.9% 

Petroleum 
Refining  517 Petroleum And Petroleum Products 4 .46% 

(26,823) 
.28% 

(27,173) 1.3% 

Pharmaceuticals  512 Drugs, Proprietary And Sundries 3 .21% 
(12,606) 

.45% 
(43,933) 248.5% 

Pipelines  

120208 
 

46 
110305 

Petroleum Pipeline Facilities, Repair 
And Maintenance 
Pipelines, Except Natural Gas 
New Petroleum Pipelines 

2 .30% 
(17,731) 

.16% 
(15,601) -12% 

Railroads  110302 
 

New Railroad Structures And Facilities 
Railroad Freight Transportation 4 .03% 

(1,896) 
.03% 

(2,555) 34.8% 
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Railroad Passenger Transportation 
Railroad Facilities 

Real Estate  N/A Real Estates2 2 11.69% 
(685,578) 

1.39% 
(1,021,996) 49.1% 

Scientific, 
Photographic 
And Control 
Equipment  

733 
 

722 

Mailing Reproduction, Commercial Art, 
Photography, Etc. 
Photographic Studios, Portrait 

1 .08% 
(4,555) 

.07% 
(6,987) 53.4% 

Securities 6211 
6231 

Security Brokers And Dealers 
Security Exchanges 6 1.13% 

(66,567) 
3.15% 

(309,545) 365% 

Semiconductors 
and Other 
Electronic 

Components  

N/A Electronic And Other Electric 
Equipment2 3 .92% 

(53,952) 
3.41% 

(335,150) 512.2% 

Tele- 
Communications 

4813 
 

110301 
120204 

Telephone Communications, Exc. 
Radiotelephone 
New Telecommunication Facilities 
Telephone And Telegraph Facilities 

16 2.53% 
(148,439) 

3.33% 
(327,964) 12.9% 

Temporary Help  738 Miscellaneous Business Services 2 .66% 
(38,556) 

1.36% 
(133,765) 246.9% 

Textiles N/A Textile Mill Products2 1 .38% 
(22,077) 

.21% 
(20,708) -6.2% 

Tobacco  132 Tobacco Products2 2 .38% 
(22,545) 

.05% 
(4,980) -77.9% 

Trucking, Truck 
Leasing 4212-4 

Trucking And Warehousing 
Vehicle Leasing (Operating Lease 
Receipts) 

5 2.20% 
(129,208) 

3.10% 
(304,634) 135.8% 

Utilities: Gas  & 
Electric 

120206 
 

120207 

Electric Utility Facilities, Repair And 
Maintenance 
Gas Utility Facilities, Repair And 
Maintenance 

32 3.89% 
(228,115) 

3.00% 
(295,053) 29.3% 

Waste 
Management  

120210 
 

494-7 

Sewer Facilities, Repair And 
Maintenance 
Water, Sanitary, Steam And Irrigation 
Services 

2 .34% 
(19,719) 

.36% 
(35,429) 79.7% 

Miscellaneous 

514 
751 

 
7291 

Groceries And Related Products 
Automotive rental and leasing, without 
drivers 
Tax return preparation services 

3 1.42% 
(83,401) 

1.31% 
(128,729) 53.3% 

Maximum   35 11.69% 
(685,578) 

1.39% 
(1,021,996) 727.9% 

Minimum   1 .02% 
(1,026) 

.001% 
(184) -82.1% 

Mean   6.37 1.48% 
(86,694.2) 

1.60% 
(157,352.2) 114.5% 

Sum of  
GDP Share    41.20% 47.23%  

Total GDP 
(Million $)    5,867,039 9,836,201  

1. The numbers in the parentheses are GDP (million $).  
2. GDP is 1996 constant dollar based from ‘Gross Output by Detailed Industry’, Bureau of Economic Analysis. 
 

 


