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Abstract
The extant research has established that there is a pioneering market share advantage when the product category
is successful, and under certain other conditions. Thisfinding has been found across many product categories.

Applying this database of empirical knowledge, the paper addresses the following two important research

questions.

1. How doesthe market share advantage to early entrants impact the Fifth Generation (5G) network technology
market structure?

2. Howisfinancial strength of a firm related to market entry of its brand?

To analyze and understand these questions of import, we examine the Fifth Generation (5G) network market. And
in this context, we assess the position of the market pioneer Huawei and other players.

We show that the early entrants enjoy a sustained market share advantage in technology product/service
markets. More specifically, we show that the market share advantages (disadvantages) can be quantified in a
monotonic relationship using a generalized empirical formula. We also show that financially stronger firms
(operationalized by percentage change in earnings per share) tend to enter the market early, and thus secure the
market share advantage.

Huawei benefits from these market phenomena.
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Introduction

The extant research has established that there is a pioneering market share advantage when the product category

is successful, and under certain other conditions. Thisfinding has been found across many product categories.

Applying this database of empirical knowledge, the paper addresses the following two important research

questions. These research questions have substantialimpact on scholarship and practice.

1. How doesthe market share advantage to early entrants impact the Fifth Generation (5G) network technology
market structure?

2. Howisfinancial strength of the firm related to market entry of its brand?

We chose the 5G market because 5G is transforming every-day consumer experience in many ways, and altering
the landscape of our society, commerce and economy, and polity in substantial ways. 5G is making Artificial
Intelligence (Al) applications seamless. 5G and Al, together, are revolutionizing the Internet of Things (loT)
(Schulte and Lee 2019, Lee and Low 2018, Liu and Tsyvinsky 2018, Liu and Liu 2016, and Narula 2016). In this

context, we assess the position of the market pioneer Huaweiand other players.

The paper is organized thus. Inthe next section, we provide a very brief overview of the relevant literature. Then
we present the empirical models that have been employed with many datasets and product categories to estimate
the effect of order of entry on market share, and the effect of a firm's financial strength on its ability to accelerate
its entry into the market. The following section discusses the generalized formula quantifying the order of entry
effect, and its applications to 5G market. The we present a brief discussion of the effect of financial strength of a
firm on its market entry strategy, and its implications for the 5G market. We finally close the paper with a brief

discussion of managerial implications, limitations and opportunities for future research.

Brief overview of relevant literature

The extant research has documented that there is a sustained market share advantage for early entrants/pioneers
if the product/service category is adopted by the consumers (Bond and Lean 1977, Urban et. al.1986, Robinson
1988a, Parry and Bass 1989, Kalyanaram and Urban 1992, Kalyanaram, Robinson and Urban 1995, Kerin,
Kalyanaram and Howard 1996, Berndt et. al. 1995, Shankar et. al. 1999, Kalyanaram and Raguvir 1998, King 2000,
Vakratsas, Rao and Kalyanaram 2003, Shamsie, Phelps, and Kuperman 2004, Kalyanaram 2008, 2009 and 2013, Yu
and Gupta 2014, Zammit and Montaguri 2017). The analyses have been conducted across many product/service

categories using both time-series and cross-sectional data.

There are many economic (e.g. Schmalensee 1982) and behavioral (e.g. Kardes, Kalyanaram, Chandrasekar, and
Dornoff 1993, Kardes and Kalyanaram 1992, Carpenter and Nakamoto 1989, Zammitt and Montaguri 2017)
reasons for this pioneering phenomenon, including that the pioneer becomes the proto-type for the category and

that later entrants suffer from an asymmetric comparison in favor of the pioneer.
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Empirical framework: underlying empirical models

Here we discuss the Share and the Entry Models that have been commonly employed for empirical estimation of
effect of order of entry on market share, and the effect of a firm's financial strength on its ability to accelerate its

entry into the market.

Share model

Empirical research has used a variant of the underlying model structure (Kalyanaram and Urban 2013, Kalyanaram
2017). The complete model states that share is a function of order of entry, marketing variables, product quality,
and time dynamics. All variables except order of entry are expressed as ratios to the first brand to enter the
category. The formal equationis:

S,=(E%) (@) (P°,) (A%) (M",) (D")

where:

S,is the market share of " entrant expressed of as ratio (S/S,) at time t
E,istheorder of marketentry(2,3,4,5...)ofthebrandi
Qiisameasurement of the perception of the quality of the brand i

P.is price of i" entrant expressed as ratio (P,/ P,) at time t

A, isadvertising of i" entrant expressed as ratio (A/A,) attime t

M., is promotion of i" entrant expressed as ratio (M,/ M, at time t

D, is distribution of i" entrant expressed as ratio (D,/ D,) at time t

The above model structure has many interesting features. One, being multiplicative model in structure, it allows
for nonlinear response and interaction effects between the variables. Two, as the constant ratio model
formulation, it assumes that successive entrants draw shares from all earlier entrants proportional to their
respective shares. Accordingly, the curves of relative share versus time become smooth. Three, ratios of the
variables carry the important property of eliminating cross-category differences that arise solely because of the
differences in number of entrants in categories. We are thus able to make reasonable comparisons across
categories with different numbers of brands. Forinstance, in a three-brand as well as in a two-brand category, we
assert —rightly so -- that the share ratio will be the same between the second and first entrants even though the
absolute share may be very different (e.g., 40% vs. 60% in a two-brand market and 33.3% vs. 50% in a three-brand

market).

The share model presented above can be converted into a linear model by taking logs on both sides. For
estimation purposes, thisis alinear time series cross-sectional model. Accordingly, the linear model specification

isas follows.

log (S,)=(a)log (E)+(A)log (Q) + (B) log (P,) + (6) log (A,) + (n) log (M) + (1) log (D,))

This is a linear regression with no additive constant. The additive constant would confound the interpretation of
the magnitude of coefficients because with an additive constant, the share index will not equal to one for the first

brandin the market asis required by logical consistency.
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Entry model

The entry models are generally represented as a function of expected market share and the firm's size and
performance. Many models assume perfect foresight (see Prescott and Visscher 1977 and Lane 1980).
Accordingly, the models use the maximum share achieved by the nth brand as the measure of share potential.
Models use total sales as a surrogate for size and market power of a firm. As a surrogate for skill, the models use
the average rate of growth of earnings per share over 5 years. The entry equationis represented thus.

E;= (VA) (RY) (2°) (Y")

where

Ei=order of market entry of brand i

V,=anticipated share defined as maximum market share of ith brand divided by the first brand

R, =ratio of average earnings per share growth over five years for ith brand to average earnings per share over five
years for the first brand.

Z =ratio of total dollar sales for brand i's firm to the total dollar sales for first brand's sales.

Y isaconstant,andV,V,V,V,are parameters to be estimated.

We can linear the entry model too be taking logs on both sides. This model then is a linear regression model for
estimation purposes as shown below.
log (E) = (A) log (V) + (E)log (R) +(0) log (2) + (K) log (Y)

Generalized formula for estimating the market share advantage

Based on extensive empirical research using the above described models across numerous datasets and product
categories, the following generalized formula has been established for estimating the market share as a function
of order of market entry (Hauser and Wernerfelt 1990, Kalyanaram et. al. 1995, Kalyanaram and Raguvir 1998,
Riemer, Mallikand Sudharshan 2002, Kalyanaram 2008, Kalyanaram 2009.)

Theformula
The entrant brand's forecasted market share divided by the pioneer's/first entrant's market share roughly equals

one divided by square root of order of entry. The market share advantage can be quantified using this formula.

where S(n) is the market share of the nth entrant/brand and S(1) is the market share of the first/pioneering

entrant, and nisthe order of market entry.

This formula postulates that the pioneer enjoys a sustained market share. Applying the formula, the forecasted
market shares relative to the first/pioneering brand are 0.71, 0.58, 0.51, 0.45 and 0.41 for the second, third,
fourth, fifth and sixth entrants respectively. That is the market share of the second entrant will be 71 percent of
the first/pioneering entrant's market share, and those of third, fourth, fifth and sixth entrants willbe 58, 51, 45 and

41 percent respectively. As we note, the pioneer continues to enjoy a market share advantage.
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Table 1 summarizes the forecasted market share ratios as calculated using the generalized formula.

Table 1: Forecasted market share relative to the pioneer / first entrant using the formula

Order of Market Entry Forecasted Market Share
First/Pioneer 1.00
Second 0.71
Third 0.58
Fourth 0.51
Fifth 0.45
Sixth 0.41

Applying the formula and using the arithmetic that the market shares must be add up to 1 (100 percent), we can

compute the relative market shares.

For instance, when there are only two brands/players in the market, what will be the market shares of the first
entrantand the second entrant? We know that the market share of the second entrant (say, S(2)) is 0.71 of the first
entrant's market share (say, S(1)). We also know that the market shares, S1 and S2, should add up to 1. Thus, we
have the following two equations:

S(1)+S(2)=1

5(2)=0.715(1)

Therefore, market shares of the first and second entrants are 58 and 42 percent respectively.

What about the relative market shares of six market players? We would compute thus.
S(1)+S(2)+5(3) +S(4)+S(5)+S(6) =1

5(2)=0.715(1)
5(3)=0.585(1)
S(4)=0.515(1)
5(5)=0.455(1)

S(6)=0.415(1)
Therefore, the market shares of the first, second, third, fourth, fifth and sixth entrants are 31, 22, 18, 16, and 13

percent respectively.

Table 2 summarizes the above computation and lists the market shares (in percentages) as a function of the

number of market entrants.
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Table 2: Market shares (in percentages) as a function of number of market entrants

Number of First Entrant  Second Third Entrant Fourth Entrant  Fifth Entrant  Sixth
Market Entrants Entrant Entrant
One 100 - - - - -

Two 58 42 -- -- -- --
Three 44 31 25 - - -

Four 36 25 21 18 -- --

Five 31 22 18 16 13 -

Six 27 19 16 14 12.5 11.5

Predictive power of the formula in technology market
Kalyanaram and Raguvir (1998) have applied the above formulain the context of wireless markets in Europe. Their

analyses demonstrated that “first entrants are also market leaders in most countries.”

Mapping very closely to the prediction by the formula, they found that the average market share of all the first
entrants in various countries was about 58.5 percent, and that of the second entrant was about 41.5 percent.
Exactly the same numbers as predicted by the formula. The analyses included the following wireless markets:
Belgium [Belgacom Mobile (first entrant) and Mobistar (second entrant)]; France [France Telecom (first entrant)
and SFR (second entrant)]; Germany [Mannesman (first entrant) and T Mobil (second entrant)]; Italy [Telecom
Italia Mobile (first entrant) and Omnitel Pronto Italia (second entrant)]; Netherlands [PTT Telecom (first entrant)
and Libertel (second entrant)]; Spain [Telefonica Moviles (first entrant) and Airtel (second entrant)]; and Britain

[Vodafone (first entrant) and Cellnet (second entrant)].

Estimating Huawei's market share leadership in 5G market
Huawei has become the leader of fifth-generation (5G) with an estimated market share of 28 percent. The
competitors are: Ericsson and Nokia, the European companies, and the three big US carriers, Verizon, AT&T, and T-

Mobile and Sprint (they are merging.)

Applying the generalized formula, Huawei's market share can be forecast to be about 27 percent in the long run,
even when five other viable competitors — Ericsson, Nokia, Verizon, AT&T and T-Mobile/Sprint —emerge. Huawei

iscurrently the leader, anditis

Given that Huawei's current market share is estimated to be about 28 percent, and the forecasted market share
when all the competitors are fully functional is 27 percent, Huawei is expected to continue to be the market share

leadereven when the other expected players enter the 5G market.

Empirical findings on the relationship between the order of entry and financial strength of the firm
The empirical insights relating to the ability of a firm to accelerate market entry to its financial performance are

described briefly here (Kalyanaramand Urban 2013).
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Order of market entry is directly related to the expected maximum share. That is, higher share expectations are

correlated with earlier entry (lower entry values).

The change in earnings per share are negatively correlated with entry order. That is, financially successful,

growing firmstend to be earlier entrants.

Accordingly, entry is not exogenous, but rather endogenous phenomena related to the firm's skill and strategy of

entering high potential markets early.
However, size of firmis not correlated to entry.

Inthe 5G market, all the players are of roughly even financial strength. We do not expect any significant advantage
toanyofthemin particular. So, the market share advantage granted to Huawei as a result of its pioneering entry is

likely to be sustained unless the later entrants design a dramatically different positioning.

Strategicimplications, limitations and future research

In this section, we briefly outline the strategic implications of the findings, limitations of the research, and

Strategicimplications

The strategicimplications of this research are as follows.

1. Pioneers enjoy a sustained market share. So, Huawei is here to stay for a long time with an in-built share
advantage.

2. Ifthe pioneer becomesanintermediate choice as a result of entry of acompetitor, then the pioneer will lose its
market share advantage (Zammitt and Montaguri 2017). The only way to retain the competitive edge is
through differentiated positioning. Suarezand Lanzolla (2005) explain how in technologically evolving market
place, the pioneering advantage could be short-lived if the later entrants design and offer new and attractive
features. This suggests that firms need continuous innovation with new and improved attributes to maintain
the share advantage. Here, Huaweican lose its competitive edge if Verizon or any of the competitorsis able to
differentiate itself from Huawei and force it to an intermediate choice. But this appears unlikely because
Huaweiisalso at the forefront continuous innovation.

3. The firms that are most likely to enter early are those with demonstrated skill as measured by the growth in
earnings per share and foresight in identifying high share potential market opportunities. Here, Huawei's
investments in 5G technology, including designing exclusive 5G chips, has been enabled by its strong and
sustained superior financial performance.

4. For a pioneer to become a market leader, the brand/firm must exhibit vision, persistence, commitment,
innovation and asset leverage (Golder and Tellis 2006). Huawei has done just that by designing cost-effective
equipmentand solutions.

5. What should be the Pricing Strategy for 5G offerings and services? As proposed by Bertini and Reisman
(2013), optimal pricing has to be dynamic letting the customer determine the value of the service and

determine the price. Implicit in this is recognition of heterogeneity in framing and utility function of
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customers (Kalyanaram and Little 1994). If the customer-determined price is not viable for offering the

service, then the firm may withdraw the offering. Called as FairPay architecture, Bertiniand Reisman describe
the approach as defined by empowerment of the customers and continuous dialog between the firm and

customers (Reisman and Bertini 2018).

Limitations

There are two important limitations that must be stated.

1. The pioneering effect and the resultant market share reward happens only when the product category
succeeds, and the first entrant as a corollary succeeds. There are many instances of pioneering failing, when
the product category did not find adoption by the consumers. In empirical estimations, non-survivors do not
obviously get included. Accordingly, the estimated effects of the order of entry are conditioned on the
success of the category. See Golder and Tellis (1993 and 2006), and Suarez and Lanzolla (2005) for an excellent
discussion of this.

2. Theresearch needs to be replicated in many more technology product categories to further refine and enrich

the formula, and deepen the understanding.

Directions for future research

Three directions of future research are evident.

1. First, the model could be extended to account for the time between entrants and include structures that
assess how enduring the entry advantageis.

2. Thesecond direction of researchis to find the fundamental causes of the innate order of entry effect. Because
behavioral and economic phenomena might explain the effect, more behavioral experiments are needed to
uncover the underlying causative relationship between market share and order of entry.

3. The third is employing more sophisticated estimation methodologies such as varying-parameters approach
where the parameters are allowed to vary to fit each observation and, accordingly, dynamically estimated. Or
consider incorporation of heterogeneity in parameter estimates. Or a Bayesian approach. These will certainly
enhance the accuracy of the empirical estimates. Research has, though, established that more advanced
technologies may lead to a slightly better estimate of the magnitude of effects but the direction and/or

statistical significance of the results is very unlikely to change. So, we are confident of our empirical results and
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