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Abstract

The online market can be categorized into two platforms: the reseller and the marketplace.

Motivated by the fact that the relative scale of reseller to marketplace is larger in developed

countries (e.g., the United States) than in developing countries (e.g., China), our study pro-

poses a novel explanation characterized by different pricing mechanisms for this online scale

difference: we attribute this online scale difference to an offline determinant, the firm size dis-

tribution. Decentralized pricing, commonly adopted by a marketplace to attract firms to sell

from it, is more favorable to smaller firms compared with the centralized pricing set by a re-

seller. Thus, the relative scale of the marketplace to the reseller is larger in developing countries,

given that the offline firm size distribution in developing countries is skewed towards small

firms compared with developed countries.
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1 Introduction

Online market platforms cannot live without offline firms. In general, there are two common plat-

forms: the reseller and marketplace. A reseller purchases products from suppliers (firms) and sells

them to customers from its own warehouses. By contrast, a marketplace offers a place through

which firms sell directly to customers. The scale of a platform sheds light on the degree to which

an online market is accessible. Access to a platform empowers firms to reach a broader range of

customers, enabling them to enjoy more products. Over the past two decades, the scale of plat-

forms in the online market has expanded rapidly. As of July 2022, Amazon’s market capitalization

reached 1.115 trillion USD, whereas that of Alibaba was 310.3 billion USD. Their exceptional per-

formance in the capital market is highly dependent on their rapidly growing scale in the product

market.

In the United States and China, each representing developed and developing countries, world-

leading e-commerce platforms have transformed the retail landscape. Among these, Amazon,

eBay, Jingdong (JD), and Alibaba are the top e-commerce giants in the United States and China,

respectively. Both Amazon and JD are considered resellers given that at least half of their total

sales are made by themselves.1 Their counterparts, eBay and Alibaba, are organized in the form

of marketplaces where third-party sellers contribute to all sales. There are multiple platforms in

both countries, but it is sufficient to consider the largest platform and disregard the small ones

as multi-homing of offline firms is permitted and the largest platform may carry the most offline

firms.

Cross-country comparisons among these platforms are subject to stark differences in funda-

mentals in the United States and China such as the number of firms, population size, and GDP

per capita. Instead, the within-country comparisons of the two platforms indicate that the relative

scale of the reseller to the marketplace is larger in the United States than in China. Alternatively,

the reseller tends to be larger than the marketplace in the United States than in China. Is this

phenomenon accidentally or intrinsically determined? Our study offers a novel explanation for

this cross-country differences in the relative scale between the two platforms, linking it to an of-

fline fundamental that notably differs between developed and developing countries—the firm size

distribution.

Both Amazon and eBay initiated their online businesses around 1995, and JD and Alibaba

began online sales in 2003. The synchronization of platform development in the United States

and China precludes the timing difference in their establishment where one platform may develop

1Third-party sales in Amazon have increased over time and remained around 50% of its total sales since 2016. In this
regard, Amazon could be considered either a marketplace or a reseller.
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earlier as a possible explanation for the current scale difference. Although platforms in the online

market reduce the searching cost of customers (Bakos, 1997) substantially expanding the demand

for offline firms, not all firms run a business online, because it might not be profitable to do so.

One significant pattern for firms in developing countries such as China is that the proportion

of small firms is high, making the firm size distribution skewed towards small firms compared

with developed countries such as the United States. Cross-country evidence regarding firm size

distribution and development stage has been extensively investigated (Hsieh and Olken, 2014;

Tybout, 2000). It was found that it is difficult for firms in developing countries to grow large.

Firms in the United States and China are no exception to this.

To further explore how offline firm size distribution shapes the platform scale difference, we

first established that the relative scale of the reseller to the marketplace is larger in the United States

than in China, and further found the pattern holds beyond the United States and China. Although

the two platforms are in contrast in many ways, such as product categories and logistics, by sin-

gling out the pricing mechanism as the key factor in distinguishing the reseller and marketplace,

we developed a tractable model to explain how the relative scale of online platforms is affected by

the distribution of firm sizes under different pricing mechanisms. Knowing the offline firm size

distribution, but not the individual supplier’s cost, a reseller purchases from firms and sets cen-

tralized prices on its own because engaging in purchases makes it easy for the reseller to aggregate

price and product information. In contrast, the marketplace decentralizes pricing to individual

firms and allows them to manage products themselves.2 Centralized pricing is more favorable for

large firms than the decentralized pricing adopted by the marketplace.

We decomposed the overall effect of firm size distribution on the scale of platforms into two

margins: one is connected to the revenue of each firm and the other is attributed to the proportion

of offline firms going online. Under intuitive conditions, the model generates a result consistent

with the empirical observation of the relative scale of platforms. That is, if the firm size distribution

skews more towards small firms, the relative scale of the reseller to the marketplace will be smaller.

Such a result holds when the marginal cost of production varies with the size of the firm like the

demand. We also found evidence that supports our model assumption. Our study ignores the

reverse effect that online platforms also encourage newborn firms (Lieber and Syverson, 2012),

and focuses on the offline determinants of the online landscape.

While online platforms flatten the business world, online landscapes are shaped by offline

fundamentals. However, this study does not rule out other determinants. Instead, it provides a

novel explanation that has yet to be explored to account for the scale difference in platforms. This

2In reality, a reseller employs various price discrimination tactics among customers, which is not the interest of this
study.
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study supplements the vast literature studying interactions between online businesses and offline

firms. Additionally, it contributes to the consequence of a long-lasting topic regarding economic

development—the firm size distribution—where various causes are explored.

The remainder of this paper is organized as follows: Section 2 reviews the literature. Section

3 presents the motivation for relative scale differences. Section 4 provides a model to explain the

linkage between offline firm size distribution and the relative scale of the platforms. Section 5

extends the model to allow marginal cost to vary with the firm size. The final section concludes

this paper.

2 Literature

This study is relevant to two strands of literature. While the first strand of literature investigates

firm size distribution, the second strand discusses various determinants shaping platforms in the

online market.

Firm size distribution is a long-lasting topic in economic development. Cross-country com-

parisons highlight that firm size distribution in developing countries is in stark contrast to that of

developed countries (Bento and Restuccia, 2021). It is well documented that many firms in de-

veloping countries remain small and cannot grow large, leading to the phenomenon that medium

and large firms are absent (Hsieh and Olken, 2014; Tybout, 2000). Most studies explore the var-

ious determinants of firm size distribution, such as technology (Poschke, 2018), policy distortion

(Bartelsman et al., 2013; Guner et al., 2008), or misallocation (Bento and Restuccia, 2017; Hsieh and

Klenow, 2009). In addition, cross-country evidence shows that firm size, on average, is larger and

significantly more dispersed in developed countries (Alfaro et al., 2009). Our study built on this

consensus about firm size distribution and explored its effects on the online platform scale.

The second strand of literature investigates various determinants that shape platforms in the

online market, especially the reseller and marketplace (Rochet and Tirole, 2006; Rysman, 2009).

While the marketplace allows suppliers to sell directly to customers via a platform, the reseller,

usually in the hybrid mode, mainly resells the products that they purchase from suppliers to cus-

tomers. These two types of platforms differ in many aspects, such as product categories (Bryn-

jolfsson and Smith, 2000; Hagiu and Wright, 2015), control rights (Boudreau, 2017; Hagiu, 2007),

channel structures (Abhishek et al., 2016; Armstrong, 2006), indirect network effects (Caillaud and

Jullien, 2003; Hagiu and Lee, 2011), and pricing mechanisms (Einav et al., 2016; Farronato, 2018;

Weyl, 2010). Among these micro-level characteristics, we highlight the pricing mechanism and

its interaction with an offline aggregate-level characteristic—firm size distribution. On the one
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hand, decentralized pricing is favorable when information is dispersed among buyers and sellers

and eliciting that information is too costly for the platform. On the other hand, centralized pric-

ing is preferable when the platform can aggregate relevant information cheaply. Despite complex

pricing mechanisms, a reseller such as Amazon or JD usually adopts centralized pricing. In con-

trast, marketplaces such as Alibaba and eBay decentralize pricing to individual sellers. Through

the pricing mechanism, our study links the offline firm size distribution with the online platform

scale, exploring the aggregate-level determinant that shapes the online landscape.

In addition, this study is relevant to the literature on the interactions between online businesses

and offline firms (Brown and Goolsbee, 2002; Goldmanis et al., 2010; Jin and Kato, 2007). Admit-

tedly, no single characteristic can sufficiently account for the scale difference of platforms that have

evolved over the last two decades, and neither is this study able to do.

3 Motivation

To establish the pattern of the relative scale of the reseller to the marketplace regarding offline firm

size distribution, we used the development level as a proxy for firm size distribution, presenting

evidence from the United States and China, as well as cross-country evidence. As the two largest

economies, the United States and China are also representatives of developed and developing

countries, respectively.

The gross merchandise value (GMV) is a commonly used variable to measure the scale of e-

commerce platforms.3 It should be noted that the GMV measures the total value of items sold, and

a large GMV does not necessarily imply high profit because of the different profit margins of the

two platforms.

Amazon and JD are hybrids that also provide a marketplace for third-party sellers, but at least

half of their sales come from warehouses. To compare the relative scale, we constructed two in-

dices, r and r∗:4

r =
SR

SM
, r∗ =

(1 − η)SR

ηSR + SM
,

where η denotes third-party share of sales. SR and SM denote the scales of the reseller and mar-

ketplace, respectively. While r is a generous measure that directly compares the scale, r∗ is a par-

simonious measure that excludes the third-party share. Table 1 shows that the relative scale of the

reseller to the marketplace is larger in the United States than in China. The same pattern is also

present in 2014 and 2015, suggesting a consistent pattern over time, which is shown in Appendix

3Statistics are mainly from https://www.marketplacepulse.com and https://www.statista.com.
4For example, the relative scale of the reseller to the marketplace in the United States measured in GMV are r =

335/90.2 = 3.71 and r∗ = 335 × (1 − 0.53)/(335 × 0.53 + 90.2) = 0.59.
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A.1.

Table 1: The Scale of Platforms: United States and China (2019)

United States China
Reseller

(Amazon)
Marketplace

(eBay)
Reseller

(JD)
Marketplace

(Alibaba)

Third-party share (η) 53% 100% 55.4% 100%

GMV (billion USD) 335 90.2 297.9 818
r 3.71 0.36
r∗ 0.59 0.14

In addition to evidence from the United States and China, representatives of both developed

and developing countries, cross-country evidence was also aligned with the above pattern. We col-

lected the scales of the two largest e-commerce platforms (marketplace and reseller), measured by

the number of visits per month5 for some large economies. Interestingly, the two largest platforms

are organized as a reseller and marketplace, respectively, as shown in Appendix A.1.
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Figure 1: Size of E-commerce Giants: Cross-country Evidence (2019)

Countries were divided into two groups: developing and developed. Figure 1 plots the relative

scale of the marketplace to the reseller measured by the number of visits per month. In developed

countries, the relative scale of the marketplace to the reseller lies below the diagonal line, suggest-

5Statistics are mainly from https://zh.disfold.com.
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ing that the scale of the reseller is larger. By contrast, the largest e-commerce platform is organized

as a marketplace in most developing countries, except India. In addition to the examples from

the United States and China, cross-country evidence also suggests that marketplace dominance is

common in developing countries, where firm size distribution tends to skew towards small firms.

To supplement the consensus that the firm size distribution skews more towards small firms in

poor countries than in rich countries, we also compared comparable firm size distributions among

four European countries in Table 4: Germany, the United Kingdom, Spain, and Italy. Compared to

Germany and Britain, both Spain and Italy have relatively lower GDP per capita; thus, they also

have a larger proportion of small firms, as shown in Appendix A.2. This also coincides with the

skewing of firm size distribution towards small firms.

Although the above evidence is far from conclusive as we only considered the relative scale

of the two or three largest rather than all platforms, it still indicates that the relative scale of the

reseller to the marketplace is larger in developed countries than in developing countries, when

multi-homing of each firm is permitted in reality—firms reside in small platforms also sell through

the largest platform. In the following section, a tractable model was developed to shed light on the

relationship between offline firm size distribution and platform scale, where offline firm size only

affects the demand on platforms. We also considered the situation in which the firm size affects

the marginal cost of production as well in Section 5.

4 Model

Our model will show how offline firm size distribution shapes the scale of the two platforms. The

distinction between the two platforms is characterized by different pricing mechanisms. Platforms

know only the firm size distribution but not each firm’s size. Due to the enormous number of firms

in the economy, every single offline firm is so minuscule relative to a platform that no bargain

occurs between them. The reseller optimally sets centralized purchasing and selling prices for all

firms. By contrast, the marketplace decentralizes pricing to individual firms, who set the selling

prices depending on their demand. Although both platforms coexist, the competition between the

reseller and the marketplace is not considered in our model. An offline firm decides to sell via a

platform as long as it is profitable to do so. Thus the multi-homing of a firm allows us to focus on

the largest two platforms, because of the pecking order in firms’ multi-homing.

E-commerce platforms enable firms to access a large market. We model such a demand expan-

sion in an ad-hoc way. We let k denote the size of a firm, which may represent either the capital or
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labor input level. The demand of a firm with size k through the platform is

q = q(p, k) = kθ p−σ,

where p and q are the price and quantity to the final consumers. σ > 1 denotes the constant

demand elasticity and θ ≥ 0 characterizes the degree to which the demand expands with the firm

size k. θ = 0 implies that the demand is independent of the firm size. When θ > 0, a large firm is

associated with a high demand.

On the cost side, the marginal cost of each firm to produce the good is c, independent of the

firm’s size k. The specification assumes away the cost heterogeneity across firms, where larger

firms producing the same products tend to have lower marginal costs. This assumption will be

relaxed to a degree in the next section. Moreover, a fixed cost f is incurred if a firm sells via a

platform. To better characterize the pricing mechanism, the fixed cost f that determines the entry

of a firm is assumed to be the same for all firms in every platform. Such simplification of the

cost factors allows us to focus on the demand side, through which the platform functions more

significantly.

To characterize the offline firm size distribution, we assume the firm size k follows a Pareto

distribution (Axtell, 2001; Gabaix, 2009; Sutton, 1997) with a cumulative distribution function

G(k) = 1 − 1
kα

and the probability density function g(k) = αk−α−1, where α > 0 is the key parameter that governs

the firm size distribution.6 Given there is a larger proportion of small offline firms in China than in

the United States, we have αCN > αUS in our model because a large α implies that the distribution

skews towards small firms. Additionally, the Pareto distribution gives the mean and the variance

of the firm size

E(k) =
α

α − 1
, Var(k) =

α

(α − 1)2(α − 2)
,

provided that α > 2. So αCN > αUS also means that the average firm size and its dispersion are

larger in the United States than in China, which is consistent with the cross-country evidence on

the firm size distribution (Poschke, 2018). Besides, the nice property of the Pareto distribution

yields closed-form solutions in the following analysis.

Regarding the values of parameters θ and α, we assume 0 < θ < α. Because online markets

empower firms to access a larger market, such an assumption on the bounds of θ allows the de-

6Here we assume the minimal size of a firm is k = 1 for analytical simplicity.
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mand to be positively correlated with the firm size, but may not be too responsive so that the total

quantity of demand of the entire platform still keeps finite. The assumption of a relatively small

θ, especially θ < 1, is also consistent with the common observation that the platform favors small

firms by scaling down the demand discrepancy between the large and the small firms.

There are a few more practical concerns deserve attention. Firstly, because of product char-

acteristics and asymmetric information online, the likelihood of a product being sold online may

vary across product categories (Brynjolfsson and Smith, 2000; Lieber and Syverson, 2012). For ex-

ample, standardized consumer products such as TV and consumer electronics are more likely to

be sold online than personalized consumer products such as clothes. Correspondingly, our model

posits that all firms are potential candidates to sell via platforms regardless of product categories.

Secondly, the actual pricing mechanisms of the online platforms are quite flexible and hybrid in

reality (Farronato, 2018). For example, eBay adopts both auctions and posted-price selling. In this

regard, our model distinguishes the marketplace and the reseller by the most critical difference in

their pricing mechanisms. Lastly, the payment structure between the firms and the online plat-

forms is usually composed of several parts, mainly the commission and subscription fees (Weyl,

2010). While the commission fee affects the usage, the subscription fee limits the participation. As

for large platform, we focus on the commission fee rather than the subscription fee.

Since the competition between the reseller and the marketplace is assumed away, we discuss

the two platforms separately as follows.

4.1 Marketplace

A marketplace does not engage in selling by itself. To decentralize the price, the marketplace signs

a revenue-sharing contract with each firm selling on it and charges a proportion λ ∈ (0, 1) of its

revenue. A firm accepts the contract if it is profitable.

Firm: Given the revenue-sharing proportion λ, a firm with size k maximizes the profit πM:

max
p

πM(k) = (1 − λ)pq − cq − f = [(1 − λ)p − c]kθ p−σ − f ,

where c is the size-independent marginal cost and f is the fixed cost of operation on the mar-

ketplace. (1 − λ)pq is the actual revenue for the firm after deducting the share charged by the

marketplace. The first order condition generates

p =
σ

σ − 1

(
c

1 − λ

)
.

We can see the firm’s optimal selling price is independent of its size. Given the optimal price,
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the quantity of demand and the profit of the firm are

q = kθ

[
σ

σ − 1

(
c

1 − λ

)]−σ

, πM(k) = kθ

[
σ

σ − 1

(
c

1 − λ

)]−σ c
σ − 1

− f .

If the profit of outside option is normalized as 0, the firm sells on the marketplace if πM(k) ≥ 0, or

equivalently,

k ≥
[

cσ−1σσ

(σ − 1)σ−1 f
] 1

θ
(

1
1 − λ

) σ
θ

≡ kM.

Because firm’s profit increases with its size k, it means only those firms with size greater than the

cutoff kM will sell on the marketplace.7

Marketplace: Given the total number of firms N in the country and the firm size distribution

G(k), the marketplace sets the optimal revenue-sharing proportion λ to maximize its profit ΠM:

max
λ

ΠM = N
∫ ∞

kM

λpq(p, k)dG(k) = N
∫ ∞

kM

λα

[
σ

σ − 1

(
c

1 − λ

)]1−σ

kθ−α−1 dk

=
Nλα

α − θ

[
σ

σ − 1

(
c

1 − λ

)]1−σ

(kM)θ−α.

The first order condition generates

λ =
θ

ασ
. (1)

Under the assumption θ < α, we have λ < 1
σ < 1 since σ > 1. Given the marketplace sets a

revenue-sharing proportion according to (1), the size of the smallest firm selling on the marketplace

is

kM =

[
cσ−1σσ

(σ − 1)σ−1 f
] 1

θ
(

ασ

ασ − θ

) σ
θ

. (2)

4.2 Reseller

Unlike the marketplace on which each firm sets a price individually based on its size and thus

demand, the reseller purchases products from the firms at a centralized wholesale price s and

resells them on its own. Similarly, a firm chooses to sell its product to the reseller if it is profitable.

Let K ⊆ (1,+∞) be the collection of firms that choose to sell to the reseller, then if the reseller sells

the product at price p, the aggregate demand is

Q(p) = N
∫
K

q(p, k)dG(k),

7To be more realistic, we assume that the marginal cost of producing the product, c, or the fixed cost of selling through
the online platforms, f , is high enough so that it will not be profitable for some of the smallest firms to sell online. More
specifically, we assume that σcσ−1 f ≥ 1 so that kM > 1 in equilibrium. See Appendix A.3 for detailed derivation.
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and the reseller’s profit is

ΠR = (p − s)Q(p) = (p − s)p−σN
∫
K

kθ dG(k).

Note that only the wholesale price s affects the firm’s decision about whether to sell to the

reseller, so at a fixed cost s, the set K is also fixed. Given s, the reseller’s problem is to set p to

maximize the profit, which gives the optimal selling price:

p =
σ

σ − 1
s.

Firm: When the reseller offers a wholesale price s, the demand of a firm with size k is

q = kθ p−σ = kθ

(
σs

σ − 1

)−σ

.

A small firm sells through the reseller when its profit outweighs zero–the outside option; that is,

πR(k) = (s − c)q − f = (s − c)kθ

(
σs

σ − 1

)−σ

≥ 0 =⇒ k ≥
[

1
s − c

(
σs

σ − 1

)σ

f
] 1

θ

≡ kR.

Just like the marketplace case, only those firms with size greater than the cutoff kR will choose to

sell to the reseller.8

Reseller: Given the selling price p = σ
σ−1 s, the reseller sets the optimal wholesale price s to

maximize the profit ΠR:

max
s

ΠR = N
∫ ∞

kR

(p − s)q(p, k)dG(k) = N
∫ ∞

kR

sα

σ − 1

(
σs

σ − 1

)−σ

kθ−α−1 dk

=
Nsα

(α − θ)(σ − 1)

(
σs

σ − 1

)−σ

(kR)
θ−α.

The first order condition generates

s =
ασ − θ

α(σ − 1)
c. (3)

When the reseller sets the wholesale price s according to (3), the minimal firm size at which the

profit starts exceeding 0 is

kR =

[
cσ−1σσ

(σ − 1)σ−1 f
] 1

θ
[

ασ − θ

α(σ − 1)

] σ
θ
(

α

α − θ

) 1
θ

. (4)

8Similarly, we assume here that σcσ−1 f ≥ 1 to make kR > 1. See Appendix A.3 for detailed derivation.
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In the following part, we will discuss how the offline firm size distribution affects the firm size

cutoffs separating the offline-only firms and the firms selling online, the marketplace’s and the

reseller’s strategies, and the relative scale of the two platforms.

4.3 Firm Size Distribution and Platform Scale

We aim to examine the relationship between the scales of the two platforms and the offline firm size

distribution. In the evidence presented in previous section, the scale of each platform is measured

by the GMV, which corresponds to the total revenue in our model, i.e.

Sj = N
∫ ∞

kj

pjq(pj, k)dG(k), j ∈ {M, R}.

Note that for both the marketplace and the reseller, the selling prices are independent of the

firm sizes, so for platform j ∈ {M, R},

Sj = N
∫ ∞

kj

pj · p−σ
j kθ dG(k) =

N
pσ−1

j

· α

α − θ
(kj)

θ−α.

We can see that the scale of the platform is determined by three factors: the entire market size

represented by the total number of firms N in the economy, the selling price pj that is connected

to the revenue of each firm, and the platform-augmented demand component α
α−θ (kj)

θ−α. The

platform-augmented demand component is only attributed to the proportion of the offline firms

selling online, which depends on the cutoff kj and the shape of firm size distribution governed by

α.

Because the market size N is exogenously given, we will derive comparative statics regarding

the latter two factors—the selling prices and the platform-augmented demand component, making

them the cornerstones of the relative scale.

Proposition 1. Under the assumption 0 < θ < α and σ > 1, the selling price via the marketplace pM

decreases in α and the selling price of the reseller pR increases in α, that is,

∂pM

∂α
< 0,

∂pR

∂α
> 0.

Proof. From (1) and (3), the optimal revenue-sharing proportion λ for the marketplace and the

optimal wholesale price s for the reseller are

λ =
θ

ασ
, s =

ασ − θ

α(σ − 1)
c.
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Then, we have
∂λ

∂α
= − θ

α2σ
< 0,

∂s
∂α

=
θ

α2(σ − 1)
> 0.

Both the proportion (1 − λ) of the selling price that a firm gets from the marketplace and the

wholesale price s that a firm receives from the reseller are increasing in α. As a result, when the

distribution of firm size is more skewed towards small firms, the selling price on the marketplace

pM = σ
σ−1 · c

1−λ becomes cheaper while the selling price of the reseller pR = σs
σ−1 becomes more

expensive.

According to Proposition 1, as the firm size distribution is skewed towards small firms, pR/pM

increases as these two final prices go in opposite directions. We can further show that when α is

sufficiently large, the selling price on the marketplace will become cheaper than the price via the

reseller.

Lemma 1. Given σ > 1, the marketplace has cheaper selling price than the reseller, i.e. pM < pR, if and

only if

α >
θ

σ −
√

σ(σ − 1)
. (5)

Proof. The selling prices of both the marketplace and the reseller are

pM =
ασ2

(σ − 1)(ασ − θ)
c, pR =

(ασ − θ)σ

α(σ − 1)2 c.

Thus we have
pM

pR
= σ(σ − 1)

(
α

ασ − θ

)2

=

[√
σ(σ − 1)
σ − θ

α

]2

.

Therefore, pM < pR if and only if σ − θ
α >

√
σ(σ − 1) or equivalently α > θ

σ−
√

σ(σ−1)
.

Since 0 < σ −
√

σ(σ − 1) < 1 when σ > 1, condition (5) also implies θ < α that we assumed

earlier.

The following two propositions investigate the effect of change in the firm size distribution on

the cutoffs and further the platform-augmented demand component.

Proposition 2. Under the assumption 0 < θ < α and σ > 1, both the firm size cutoffs kM kR are decreasing

in α, that is,
∂kM
∂α

< 0,
∂kR
∂α

< 0.
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Proof. From (2) and (4), we can rewrite kM and kR as

kM =

[
cσ−1σ2σ f
(σ − 1)σ−1

] 1
θ
(

α

ασ − θ

) σ
θ

, kR =

[
cσ−1σσ f

(σ − 1)2σ−1

] 1
θ
(

ασ − θ

α

) σ
θ
(

α

α − θ

) 1
θ

,

which lead to

∂kM
∂α

∝
∂

∂α

[(
α

ασ − θ

) σ
θ

]
= −

(
α

ασ − θ

) σ
θ −1 σ

(ασ − θ)2 < 0,

∂kR
∂α

∝
∂

∂α

[(
ασ − θ

α

) σ
θ
(

α

α − θ

) 1
θ

]
= −

(
ασ − θ

α

) σ
θ −1 ( α

α − θ

) 1
θ −1 θ(σ − 1)

α(α − θ)2 < 0.

Therefore, as the offline firm size distribution is skewed towards small firms, corresponding

to a larger α, the firm size cutoffs kR and kM both decrease. This suggests that in a economy with

relatively more small or medium-sized firms, small firms are more likely to sell online through the

marketplace or reseller. In addition, the above cutoffs also suggest

kM
kR

=

(
pM

pR

) σ
θ
(

α − θ

α

) 1
θ

.

Because 0 < θ < α, kM < kR whenever pM < pR. This indicates the marketplace is more favorable

to small firms than the reseller, since the firm size cutoff for the marketplace is smaller than the

cutoff for the reseller.

Based on this result, the next proposition shows how the platform-augmented demand com-

ponent

wj =
∫ ∞

kj

kθ dG(k) =
α

α − θ
(kj)

θ−α, j ∈ {M, R},

will change in response to α.

Proposition 3. Under the assumption (5) and σ > 1,

∂ ln wM

∂α
>

∂ ln wR

∂α
or equivalently

∂(wM/wR)

∂α
> 0.

Proof. Since
wM

wR
=

(
kM
kR

)θ−α

,

we have

∂ ln(wM/wR)

∂α
=

∂ ln wM

∂α
− ∂ ln wR

∂α
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=

[
θ

α(θ − α)
+ σ(α − θ)− ln kM

]
−

[
θ

α(θ − α)
+ θ(σ − 1)− ln kR

]
= α(2σ − 1)

(
σ

2σ − 1
− θ

α

)
− ln

kM
kR

.

Because for σ > 1,

σ −
√

σ(σ − 1) =
σ2 − σ(σ − 1)

σ +
√

σ(σ − 1)
<

σ

σ +
√
(σ − 1)2

=
σ

2σ − 1
,

(5) implies
θ

α
< σ −

√
σ(σ − 1) <

σ

2σ − 1
=⇒ σ

2σ − 1
− θ

α
> 0

and by Lemma 1,

pM < pR =⇒ kM < kR =⇒ ln
kM
kR

< 0,

it follows that
∂ ln(wM/wR)

∂α
> 0 =⇒ ∂(wM/wR)

∂α
> 0.

Proposition 3 shows that the demand component attributed to the proportion of firms selling

on the marketplace, wM, is more responsive to α than that via the reseller, wR. Although smaller

and smaller firms participate in selling on the online platforms as the firm size cutoffs decrease in

α, implied by Proposition 2, the proportion of firms selling via the platform j ∈ {M, R},
∫ ∞

kj
dG(k),

and the associated platform-augmented demand component wj, do not necessarily increase, be-

cause they rely on both the firm size cutoff kj and the shape of firm size distribution governed by

α. In particular, when kj is large, the proportion of firms and the platform-augmented demand

component could be decreasing in α; by contrast, they will increase in α when kj is small (see

Appendix A.4).

In the above analyses, we have investigated the effect of α on the prices, the firm size cutoffs,

and the platform-augmented demand components. Finally, we put these results together and take

the model to the evidence before—the relative scale of the reseller to the marketplace. Because the

scale of each platform is measured by the GMV, the relative scale of the reseller to the marketplace

is formulated as

r =
SR

SM
,

where SR and SM denote the respective total revenue of the reseller and the marketplace. The

following is our main proposition.
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Proposition 4. Under the assumption (5) and σ > 1, the relative scale r is decreasing in α, that is,

∂r
∂α

< 0.

Proof. See Appendix A.5.

The above proposition illustrates that the relative scale of the reseller to the marketplace de-

creases as the offline firm size distribution is skewed towards small firms. Because relative to

the United States, the firm size distribution in China is more skewed towards small firms, i.e.,

αCN > αUS, the proposition explains the difference in the relative scale of the reseller to the market-

place in the United States and China as shown in Table 1. Also, because the developing countries

tend to have a larger value of α in general and share similar firm size distribution to China, this

proposition also provides an explanation for the cross-country pattern demonstrated in Figure 1.

The intuition behind Proposition 4 is as follows. As the scales of a platform j ∈ {M, R} can be

written as

Sj =
Nwj

pσ−1
j

,

a platform faces the trade-off of extracting more profit from each firm at the expense of attracting

less firms. When the offline firm size distribution is skewing towards small firms, i.e., α increases,

pR/pM increases as these two final prices go in opposite directions, implied by Proposition 1. Thus,

the revenue contributed by each firm to the reseller relative to the marketplace increases, making

the marketplace more attractive to the consumers. On the other hand, according to Proposition 3,

the platform-augmented demand component for the marketplace, wM, due to potentially higher

proportion of firms selling on the marketplace, increases more than that of the reseller, wR. In

consequence, the marketplace attains a larger relative scale to the reseller.

One critical condition for the proposition is that the selling price on the marketplace need to

be lower than the selling price set by the reseller: pM < pR, or in terms of the model primitives,

condition (5). This condition is often satisfied in reality. To validate it, we manually collected the

prices of different products from the two most prominent platforms in the United States (Amazon

and eBay) and the two largest in China (JD and Alibaba). To rule out the concern of product

differentiation, we collect the information of the same products sold on both platforms in each

country (that is, sold through both the marketplace and the reseller in the United States or in

China) and include products are in different categories such as electronics, apparatus, and book

shelves. An example of identical products sold on Amazon and eBay are shown in Appendix A.6.

To avoid dynamic pricing issue, the price of each product is tracked consecutively for three days,
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from January 24 to January 26, 2022. We also drop those products with huge heterogeneous sales

volumes between the two platforms to ensure the posted prices do reflect the selling price. Then

we run the following regression in each country:

pit = βDReseller + µi + δt + ϵit,

where i and t index the product and time, and pit denotes the posted price of product i at time t.

The dummy variable DReseller = 1 if the product is sold via a reseller. Given the prices of the same

products are collected from two platforms, the product fixed effect µi absorbs the product-specific

information and the time fixed effect δt is used to control systematic trend in price variation. The

estimation results are in Table 2.

Table 2: Validate pM < pR in the United States and China

Selling price United States (USD) China (CNY)

Reseller dummy β 93.99∗∗ 16.72∗∗

(29.81) (7.09)

Obs 888 1728
R2 0.98 0.99

Standard errors are in parentheses. ∗∗ denotes significance at the 5% level.

Because different products are sold in the United States and China, the price gap is not com-

parable. However, the estimates confirm that the price of the same product sold by the reseller is

indeed higher than that on the counterpart marketplace in both countries.

The model’s implication is consistent with the empirical fact about the relative scale of the

reseller to the marketplace, but due to the constant marginal cost assumption, the model also

implies a uniform selling prices on the marketplace across all firm with different sizes, which

is far from reality. In the following section, we investigated an extended model with a relaxed

assumption.

5 Extension

In previous model, the size-independent marginal cost generates a uniform selling prices on both

platforms. That is, the selling prices on the marketplace pM = ασ2

(ασ−θ)(σ−1) c, like the selling price pR

of the reseller, are the same for all firms regardless of sizes. However, larger firms in reality tend to

have lower marginal costs. In this section, previous setup is extended to adapt to this observation

and allows for size-dependent marginal cost of production.
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Given the firm size now affects both the demand and the cost, we assumed the marginal cost

of a firm of size k is

c = c(k) = c0k−ϕ, where ϕ > 0.

Meanwhile, the demand for firm of size k on a platform is still q = q(p, k) = kθ p−σ. So a large firm

has both a high demand and a low marginal cost. Obviously, ϕ = 0 in previous constant marginal

cost case. For the sake of tractability, we further assumed ϕ = θ. Under condition σ > 1 and

α > θσ > 0, similar derivations give the three pairs of key variables as follows:9 the selling prices

via the marketplace and the reseller

pM(k) =
ασ

(α − θ)(σ − 1)
c0k−θ , pR =

(
α − θσ

ασ − α
· c0

f

) 1
σ

; (6)

the respective firm size cutoffs

kM =

(
α

α − θ

) 1
θ

[
σσcσ−1

0 f
(σ − 1)σ−1

] 1
θσ

, kR =

[
(α − θ)(α − θσ)−

1
σ

α1− 1
σ

] 1
θ
[

σ2σcσ−1
0 f

(σ − 1)2σ−1

] 1
θσ

; (7)

and the respective scales of the marketplace and the reseller

SM = N
∫ ∞

kM

pM(k)q(pM(k), k)dG(k) = N
α2− α

θ σ1− α
θ c

α
θσ−

α
θ

0 f 1− α
θσ

(α − θ)1− α
θ (α − θσ)(σ − 1)

α
θσ−

α
θ

,

SR = N
∫ ∞

kR

pRq(pR, k)dG(k) = N
α1+ α

θ −
α

θσ σ2−2 α
θ c

α
θσ−

α
θ

0 f 1− α
θσ

(α − θ)
α
θ (α − θσ)1− α

θσ (σ − 1)
α

θσ−
2α
θ +1

.

It is worth noting that since the marginal cost diminishes as the size of the firm grows, now the

selling price will vary between firms of different sizes when selling through the marketplace, but

the selling price through the reseller still keeps constant across firms due to the centralized pricing

scheme.

Based on the analyses, the following proposition characterizes the comparative statics of prices

and firm size cutoffs in response to α, which maintain the same implications in Proposition 1 and

Proposition 2.

Proposition 5. Under the assumption σ > 1 and α > θσ > 0:

(i) The selling price via the marketplace is decreasing in α whereas the selling price via the reseller is

decreasing in α; that is,
∂pM(k)

∂α
< 0,

∂pR

∂α
> 0.

9The detailed derivations are collected in Appendix A.7. Here we also assume that σcσ−1
0 f ≥ 1 such that the cutoffs

kM > 1 and kR > 1 (see Appendix A.3).
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(ii) Both firm size cutoffs kM and kR are decreasing in α, that is,

∂kM
∂α

< 0,
∂kR
∂α

< 0.

Proof. Because σ > 1 =⇒ α > θσ > θ > 0, by (6), the effect of α on the selling prices are

∂pM(k)
∂α

=
σc0k−θ

σ − 1
· ∂

∂α

(
α

α − θ

)
= −σc0k−θ

σ − 1
· θ

(α − θ)2 < 0;

∂pR

∂α
=

c0

σ f

(
α − θσ

ασ − α
· c0

f

) 1
σ−1 ∂

∂α

(
α − θσ

ασ − α

)
=

c0

σ f

(
α − θσ

ασ − α
· c0

f

) 1
σ−1 θσ

α2(σ − 1)
> 0.

For the effect of α on the firm size cutoffs, by (7),

∂kM
∂α

= −
[

σσcσ−1
0 f

(σ − 1)σ−1

] 1
θσ

α
1
θ −1

(α − θ)
1
θ +1

< 0,

∂kR
∂α

= −

 σ2c1− 1
σ

0 f
1
σ

(σ − 1)2− 1
σ

 1
θ

· 1
θ

[
(α − θ)(α − θσ)−

1
σ

α1− 1
σ

] 1
θ −1

θ2(σ − 1)(α − θσ)−
1
σ−1

α2− 1
σ

< 0.

Given the selling price now can very with the firm size, it is no longer straightforward to define

the platform-augmented demand component as before. But as shown in the following proposition,

the relative scale of the reseller to the marketplace still demonstrates similar comparative statics

with respect to α.

Proposition 6. Under the assumption α > σθ

σ−
√

σ(σ−1)
and σ > 1, the relative scale r = SR/SM is

decreasing in α, that is,
∂r
∂α

< 0.

Proof. See Appendix A.8.

Proposition 6 suggests the relative scale of the reseller to the marketplace decreases as the

offline firm size distribution is skewed towards small firms, showing the same result as Proposition

4. Interestingly, the condition α > θσ

σ−
√

σ(σ−1)
in Proposition 6 is very similar to the condition

α > θ

σ−
√

σ(σ−1)
in Proposition 4. This is because when the marginal cost becomes size-dependent

c = c0k−θ , both the demand and the marginal cost depend on the firm size: while the demand is

expanded by kθ , the cost is reduced by k−θ . Consequently, the effect of firm size on the platform’s

total revenue is expanded proportionally to kθ · k−θ(1−σ) = kθσ, where θσ is isomorphic to θ in the

model with size-independent marginal cost.

In a nutshell, when the marginal cost is size-dependent, the selling price via marketplace are
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heterogeneous; nevertheless, the implications regarding the prices, the firm size cutoffs and the

relative scale are all preserved.

6 Conclusion

Platforms in the online market develop at a fast pace, but cannot grow without offline firms. Mo-

tivated by the phenomenon that the relative scale of the reseller to the marketplace is larger in the

United States than in China, this study first extended the motivation beyond the United States and

China, showing that the pattern of the relative scale of the reseller to the marketplace is common

in developed and developing countries. To account for this phenomenon, this study proposed of-

fline firm size distribution, one of the most important fundamentals that varies with development

level, as the determinant of platform scale. We developed a tractable model that links platform

scale with offline firm size distribution through different pricing mechanisms. While the reseller

is characterized by establishing a common wholesale price, the marketplace decentralizes pricing

for individual firms by proportionally charging revenue. Consequently, the marketplace favors a

larger base of firms than the reseller, which tends to capture more profit from each firm. As offline

firm size distribution is skewed towards small firms, the marketplace that attracts a larger propor-

tion of firms tends to become larger. Therefore, the relative scale of the reseller to the marketplace

is smaller, as evidenced by China and the United States. But admittedly, the Pareto distribution

of the firm size generates closed-form solutions that facilitate us to explore the underlying mecha-

nisms by decomposing the overall effect into several margins.

While studies have investigated the effect from online to offline, our study examined the effect

from offline to online. Our study contributes to the literature on firm size distribution, a long-

lasting topic in economic development, by showing that the connection to firm size distribution

goes from offline to online.

However, the absence of a platform network effect in our study leaves much to be desired.

Our study does not consider the indirect network effect in which demand depends on the number

of firms. Given that the direct network effect intensifies competition among firms, the reseller is

likely to internalize such an effect compared with the marketplace. However, this effect was not

covered in our study, either. Furthermore, additional research should examine the hybrid mode

adopted by Amazon and JD to address competition within a platform between first-party products

and third-party products, given that the third-party share is not trivial.
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A Appendices

A.1 The Scale of Platforms

Table 3: The Scale of Platforms: United States and China (2014/2015)

United States China
Reseller

(Amazon)
Marketplace

(eBay)
Reseller

(JD)
Marketplace

(Alibaba)

Third-party share in 2014 49% 100% 40% 100%
GMV in 2014 (billion USD) 166 82.8 38.3 239.7
r 2.00 0.16
r∗ 0.52 0.09

Third-party share in 2015 51% 100% 43% 100%
GMV in 2015 (billion USD) 225.6 81.3 63.8 349.1
r 2.77 0.18
r∗ 0.35 0.10

Statistics are mainly from https://www.marketplacepulse.com and https://www.statista.com.

Table 4: Largest Platforms (2019)

No. 1 No. 2 No. 3

Developed Countries
United States Amazon (R) eBay (M)
Canada Amazon CA (R) eBay CA (M)
Japan Amazon JP (R) Rakuten (R) Yahoo! JP (M)
Germany Amazon DE (R) eBay DE (M)
United Kingdom Amazon UK (R) eBay UK (M)
Spain Amazon ES (R) EI Corte Ingles (R) eBay ES (M)
Italy Amazon IT (R) eBay IT (M)

Developing Countries
China Alibaba (M) JD (R)
India Amazon IN (R) Flipkart (M)
Brazil Mercado Livre BR (M) Americanas (R)
Mexico Mercado Livre MX (M) Amazon MX (R)

(R) and (M) denote the reseller and the marketplace, respectively, though hybrid forms are prevalent.
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A.2 Firm Size Distribution

Table 5: Firm Size Distribution in European Countries (2006)

Germany United Kingdom Spain Italy

1–19 employees 0.08 0.03 0.30 0.17
20–249 employees 0.21 0.25 0.39 0.44
> 250 employees 0.72 0.72 0.30 0.39

GDP per capita (USD) 37020 44095 28531 33341

Data is from Kalemli-Ozcan et al. (2015). The top part reports the share of employment accounted for by each
corresponding size bin.

A.3 Conditions for Cutoffs kM > 1 and kR > 1

In the constant marginal cost case, the firm size cutoffs kM and kR in equilibrium are

kM =

[
cσ−1σ2σ f
(σ − 1)σ−1

] 1
θ
(

α

ασ − θ

) σ
θ

=
(

σcσ−1 f
) 1

θ

(
σ

σ − 1

) σ−1
θ
(

ασ

ασ − θ

) σ
θ

,

kR =

[
cσ−1σσ f

(σ − 1)2σ−1

] 1
θ
(

ασ − θ

α

) σ
θ
(

α

α − θ

) 1
θ

=
(

σcσ−1 f
) 1

θ

(
σ

σ − 1

) σ−1
θ
(

ασ − θ

ασ − α

) σ
θ
(

α

α − θ

) 1
θ

.

Because σ > 1 and 0 < θ < α,

σ

σ − 1
> 1,

ασ

ασ − θ
> 1,

ασ − θ

ασ − α
> 1,

α

α − θ
> 1.

In addition, the exponents σ−1
θ > 0, σ

θ > 0 and 1
θ > 0. So we have

(
σ

σ − 1

) σ−1
θ
(

ασ

ασ − θ

) σ
θ

> 1 and
(

σ

σ − 1

) σ−1
θ
(

ασ − θ

ασ − α

) σ
θ
(

α

α − θ

) 1
θ

> 1.

Therefore, if σcσ−1 f ≥ 1 (or stronger, c f ≥ 1), then kM > 1 and kR > 1.

In the extended model, when the marginal cost is size-dependent, i.e. c = c0k−θ , the cutoffs kM

and kR are given by

kM =

[
σσcσ−1

0 f
(σ − 1)σ−1

] 1
θσ (

α

α − θ

) 1
θ
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=
(

σcσ−1
0 f

) 1
θσ

(
σ

σ − 1

) σ−1
θσ

(
α

α − θ

) 1
θ

,

kR =

[
σ2σcσ−1

0 f
(σ − 1)2σ−1

] 1
θσ
[
(α − θ)(α − θσ)−

1
σ

α1− 1
σ

] 1
θ

=
(

σcσ−1
0 f

) 1
θσ

(
σ

σ − 1

) σ−1
θσ

(
ασ − θσ

ασ − α

) 1
θ
(

α

α − θσ

) 1
θσ

.

Because σ > 1 and 0 < θ < θσ < α, we further have

ασ − θσ

ασ − α
> 1,

α

α − θσ
> 1.

So given σ−1
θσ > 0, 1

θσ > 0 and 1
θ > 0, same argument yields kM > 1 and kR > 1 if σcσ−1

0 f ≥ 1.

A.4 Effect of α on the Platform-augmented Demand Component

k′j kj

α
α′ k

θkg(k)

k′j kj

α
α′ k

θkg(k)

Figure 2: Effect of α on the Platform-augmented Demand Component

Suppose α′ > α, then by Proposition 2 we know the cutoffs k′j < kj. In both figures, the sum

of the area of the blue and yellow regions is equal to the platform-augmented demand component∫ ∞
kj

kθ dG(k, α), and the sum of the area of the red and yellow regions is equal to the platform-

augmented demand component
∫ ∞

k′j
kθ dG(k, α′) when α increases to α′, where G(k, α) and G(k, α′)

denote the distribution functions of the firm sizes for different values of α.

When the cutoff value is large (the left figure) the platform-augmented demand component

decreases in α, since the area of the blue region is larger than the area of the red region. In contrast,

when the cutoff value is small (the right figure), the platform-augmented demand component

increases in α because now the area of the red region is larger than the area of the blue region.
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A.5 Proof of Proposition 4

Proof. For the reseller, the selling price to the final consumers is

pR =
(ασ − θ)σ

α(σ − 1)2 c, (8)

and a firm with size k has demand

qR(k) = kθ

[
(ασ − θ)σ

α(σ − 1)2 c
]−σ

.

Then, the total revenue of the reseller is

SR = N
∫ ∞

kR

pRqR(k)dG(k) = N
∫

kR

kθ

[
(ασ − θ)σ

α(σ − 1)2 c
]1−σ α

kα+1 dk

= N
α

α − θ

[
(ασ − θ)σ

α(σ − 1)2 c
]1−σ

(kR)
θ−α

= N
α

α − θ

[
(ασ − θ)σ

α(σ − 1)2 c
]1−σ


[

cσ−1σσ

(σ − 1)2σ−1 f
] 1

θ
(

ασ − θ

α

) σ
θ
(

α

α − θ

) 1
θ


θ−α

.

For the marketplace, the selling price is

pM =
ασ2

(ασ − θ)(σ − 1)
c, (9)

and the quantity of demand of a firm with size k is

qM(k) = kθ

[
ασ2

(ασ − θ)(σ − 1)
c
]−σ

.

So similarly, the total revenue of the marketplace is

SM = N
∫ ∞

kM

pMqM(k)dG(k) = N
∫

kM

kθ

[
ασ2

(ασ − θ)(σ − 1)
c
]1−σ

α

kα+1 dk

= N
α

α − θ

[
ασ2

(ασ − θ)(σ − 1)
c
]1−σ

(kM)θ−α

= N
α

α − θ

[
ασ2

(ασ − θ)(σ − 1)
c
]1−σ


[

cσ−1σσ

(σ − 1)σ−1 f
] 1

θ
(

ασ

ασ − θ

) σ
θ


θ−α

.
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Therefore, the relative scale of the reseller to the marketplace measured by the GMV is

r =
SR

SM
= [σ(σ − 1)]

ασ
θ −1

(
α

ασ − θ

) 2ασ
θ −2 (α − θ

α

) α
θ −1

.

Because by (8) and (9),
pM

pR
= σ(σ − 1)

(
α

ασ − θ

)2

,

we have

rθ =

(
pM

pR

)ασ−θ (α − θ

α

)α−θ

=⇒ ∂rθ

∂α
=

[
ln

α − θ

α
+ σ ln

pM

pR
+ (ασ − θ)

pR

pM
· ∂(pM/pR)

∂α
+

θ

α

]
rθ .

Since
∂(pM/pR)

∂α
= −2αθσ(σ − 1)

(ασ − θ)3 =⇒ pR

pM
· ∂(pM/pR)

∂α
= − 2θ

α(ασ − θ)
,

we further have
∂rθ

∂α
=

(
ln

α − θ

α
+ σ ln

pM

pR
− θ

α

)
rθ .

Given ln α−θ
α < 0, condition (5) implies pM/pR < 1 by Lemma 1, then r is decreasing in α since

∂rθ

∂α
< 0 =⇒ ∂r

∂α
< 0.
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A.6 Example of Products

Figure 3: An Example of Identical Products Sold on Amazon and eBay
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A.7 Extended Model: Size-Dependent Marginal Cost

A.7.1 Marketplace

Firm: Given λ ∈ (0, 1), a firm maximizes profit

πM(k) = (1 − λ)pq − cq − f = (1 − λ)kθ p1−σ − c0 p−σ − f .

The first order condition yields:

p =
cσ

(1 − λ)(σ − 1)
=

c0k−θσ

(1 − λ)(σ − 1)
.

Note that the price has the same expression as the previous case, but now it is indeed size-dependent

because the marginal cost c = c0k−θ varies with firm sizes.

Thus, the firm’s demand is

q = kθ p−σ =

[
c0σ

(1 − λ)(σ − 1)

]−σ

kθ(σ+1),

and the profit is

πM(k) = kθσ c1−σ
0 σ−σ

(1 − λ)−σ(σ − 1)1−σ
− f .

Therefore, a firm chooses to sell via marketplace if πM(k) ≥ 0. It gives the firm size cutoff

kM =

(
1

1 − λ

) 1
θ

[
σσcσ−1

0 f
(σ − 1)σ−1

] 1
θσ

Marketplace: Given only firms with size at least kM sell via the marketplace, we have the profit of

marketplace

ΠM = N
∫ ∞

kM

λp(k)q(p(k), k)dG(k) = N
∫ ∞

kM

λkθσ

[
c0σ

(1 − λ)(σ − 1)

]1−σ α

kα+1 dk

= N
αλ

α − θσ

[
c0σ

(1 − λ)(σ − 1)

]1−σ

(kM)θσ−α,

provided that θσ < α. The marketplace maximizes its profit ΠM by choosing the proportion λ.

The first order condition gives

λ =
θ

α
.
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Then the selling price of firm with size k is

pM(k) =
c0k−θσ

(1 − λ)(σ − 1)
=

ασ

(α − θ)(σ − 1)
c0k−θ ,

and the cutoff is

kM =

(
α

α − θ

) 1
θ

[
σσcσ−1

0 f
(σ − 1)σ−1

] 1
θσ

.

Finally, given α > θσ, the total revenue or the GMV of the marketplace is

SM = N
∫ ∞

kM

pM(k)q(pM(k), k)dG(k) = N
∫ ∞

kM

kθ

[
c0k−θ ασ

(α − θ)(σ − 1)

]1−σ

· α

kα+1 dk

= N
(

c0σ

σ − 1

)1−σ α2−σ

(α − θ)1−σ
· (kM)θσ−α

α − θσ
= N

α2− α
θ σ1− α

θ c
α

θσ−
α
θ

0 f 1− α
θσ

(α − θ)1− α
θ (α − θσ)(σ − 1)

α
θσ−

α
θ

.

A.7.2 Reseller

Let K ⊂ (1,+∞) be the collection of firms selling via reseller. The profit of the reseller is

ΠR = N
∫
K
(p − s)q(p, k)dG(k) = N

∫
K
(p − s)kθ p−σ dG(k).

Given the purchase price s, K is fixed, so the first order condition of setting selling price gives

p =
σ

σ − 1
s.

Firm: Given the purchase price s, a firm with size k has demand

q = kθ p−σ = kθ

(
σs

σ − 1

)−σ

,

and the profit of the firm is

πR(k) = (s − c)q − f = (s − c0k−θ)kθ

(
σs

σ − 1

)−σ

− f .

The firm chooses to sell via reseller if πR(k) ≥ 0, i.e.

skθ − c0 ≥
(

σs
σ − 1

)σ

f =⇒ k ≥
[(

σs
σ − 1

)σ f
s
+

c0

s

] 1
θ

≡ kR.
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Reseller: Given only firms with size at least kR sell via the reseller, the profit of reseller is

ΠR = N
∫ ∞

kR

(p − s)q(p, k)dG(k) = N
∫ ∞

kR

(
σ

σ − 1
− 1

)
skθ

(
σs

σ − 1

)−σ α

kα+1 dk

= N
ασ−σs1−σ

(α − θ)(σ − 1)1−σ
(kR)

θ−α.

First order condition of reseller’s profit maximization yields

s =
σ − 1

σ

(
α − θσ

ασ − α
· c0

f

) 1
σ

and then the selling price of the reseller

pR =
σ

σ − 1
s =

(
α − θσ

ασ − α
· c0

f

) 1
σ

.

So the firm size cutoff is

kR =

[(
α − θσ

ασ − α
· c0

f
· f + c0

)
σ

σ − 1

(
α − θσ

ασ − α
· c0

f

)− 1
σ

] 1
θ

=

[
(α − θ)(α − θσ)−

1
σ

α1− 1
σ

] 1
θ
[

σ2σcσ−1
0 f

(σ − 1)2σ−1

] 1
θσ

,

and the total revenue or the GMV for the reseller is

SR = N
∫ ∞

kR

pRq(pR, k)dG(k) = N
∫ ∞

kR

kθ

(
α − θσ

ασ − α
· c0

f

) 1−σ
σ α

kα+1 dk

= Nα

(
α − θσ

ασ − α
· c0

f

) 1−σ
σ (kR)

θ−α

α − θ
= N

α1+ α
θ −

α
θσ σ2−2 α

θ c
α

θσ−
α
θ

0 f 1− α
θσ

(α − θ)
α
θ (α − θσ)1− α

θσ (σ − 1)
α

θσ−
2α
θ +1

.

A.8 Proof of Proposition 6

Proof. Given the scales SR and SM of the two platforms, the relative scale

r =
SR

SM
=

(
σ − 1

σ

) α
θ −1 ( α

α − θ

)2 α
θ −1 (α − θσ

α

) α
θσ

.

So

∂ ln r
∂α

=
∂

∂α

[(α

θ
− 1

)
ln

σ − 1
σ

+

(
2α

θ
− 1

)
ln

α

α − θ
+

α

θσ
ln

α − θσ

α

]
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=
1
θ

(
ln

σ − 1
σ

− 2 ln
α − θ

α
+

1
σ

ln
α − θσ

α

)
− 2α − θ

α(α − θ)
+

1
α − θσ

=
1
θ

ln

[(
1 − 1

σ

)(
1 − θ

α

)−2 (
1 − θ/α

1/σ

) 1
σ

]
− ασ

(α − θ)(α − θσ)

[
1
σ
− 2

θ

α
+

(
θ

α

)2
]

.

Consider reparametrization u = 1/σ and v = θ/α, and define functions

φ1(u, v) =
(1 − u)(1 − v/u)u

(1 − v)2 , φ2(u, v) = u − 2v + v2.

Then we can rewrite ∂ ln r/∂α as

∂ ln r
∂α

=
ln φ1(u, v)

θ
− ασ

(α − θ)(α − θσ)
φ2(u, v).

Therefore, ∂ ln r/∂α < 0 if φ1(u, v) < 1 and φ2(u, v) > 0.

Note that because σ > 1 and α > θσ > θ, the new parameters 0 < v < u < 1. For every fixed

u ∈ (0, 1),
∂φ1(u, v)

∂v
=

(1 − u)(1 − v/u)u

(u − v)(1 − v)3 [u + (u − 2)v].

Then
∂φ1(u, v)

∂v
= 0 =⇒ u + (u − 2)v = 0 =⇒ v =

u
2 − u

< u

because 2 − u > 1. We further have ∂φ1/∂v > 0 for 0 < v < u
2−u and ∂φ1/∂v < 0 for u

2−u < v < u,

which implies that v = u
2−u maximizes φ1(u, v) for any given 0 < u < 1. Next,

φ1

(
u,

u
2 − u

)
=

(1 − u)
(
1 − 1

2−u

)u(
1 − u

2−u

)2 =
2 − u

4

(
1 − 1

2 − u

)u−1

=⇒
∂φ1

(
u, u

2−u

)
∂u

=
(2 − u)2

4(1 − u)

(
1 − 1

2 − u

)u

ln
1 − u
2 − u

< 0 for all 0 < u < 1

because 1−u
2−u < 1. This means φ1

(
u, u

2−u

)
is strictly decreasing in u, and therefore for any 0 < v <

u < 1,

φ1(u, v) ≤ φ1

(
u,

u
2 − u

)
< lim

u→0
φ1

(
u,

u
2 − u

)
= 1.

Meanwhile, it can be verified that

φ2(u, v) = (1 − v)2 − (1 − u) > 0 if v < 1 −
√

1 − u.

Because 1 −
√

1 − u < 1 − (1 − u) = u, combining the above results, we have φ1(u, v) < 1 and
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φ2(u, v) > 0 if 0 < v < 1 −
√

1 − u, i.e.

θ

α
< 1 −

√
1 − 1

σ
= 1 −

√
σ(σ − 1)

σ
or equivalently α >

θσ

σ −
√

σ(σ − 1)
.

Hence, when α > θσ

σ−
√

σ(σ−1)
and σ > 1, ∂ ln r/∂α < 0 =⇒ ∂r/∂α < 0.
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