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Abstract
This paper proposes a competition theory to explain the role of automobile dealers’ 
investment in a vertical contract with manufacturers. Dealer contracts specify manu-
facturer-suggested retail prices and elements of dealer quality. Dealer quality invest-
ments require minimum financial capital where manufacturers impose these limits 
on dealers. The required dealer investment screens for qualified dealers and incentiv-
izes the desired dealer quality. The prediction is that promotional services, prices, 
and gross returns are greater for high-quality brands than that for standard-quality 
brands. To test the theory, we collected data on auto dealers in China in June 2015 
for an empirical analysis. Our findings support these predictions: Dealer investment 
(registered capital) is positively correlated with brand average product prices. In 
addition, the registered capital is higher when the aggregate demand is greater since 
high demand increases returns, which induces dealers to increase their investment.
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1 Introduction

Since the early 2000s, the Chinese automobile industry has undergone rapid devel-
opment. In 2009, auto sales in China surpassed those in the U.S.; China thereby 
became the largest global auto market. Although declining production costs and 
increasing competition are important to explain this growth (Li et al., 2015), sales 
and service levels supplied by automobile dealers play a critical role (e.g. Blair & 
Lewis, 1994; Klein & Murphy, 1988).

Xiao and Ju (2016) suggest that auto industry policies stipulate that all passenger 
vehicle manufacturers must provide service systems together with sales, effective 
April 1, 2005.1 As such compr+

ehensive services usually require large intensive investment, auto manufacturers 
usually delegate such services to independent dealers. Dealership features include 
the general appearance of the dealership, the display and inventory of the autos, 
the knowledge of the sales personnel, the post-sale service, the availability of spare 
parts as needed and all else valued by customers.

Once auto manufacturers have pre-determined the quality segment of the auto 
market that they wish to enter, manufacturers seek to encourage dealer services that 
yield success in their target market segment. In particular, auto manufacturers seek 
to select dealers that are capable of making the required dealership investment and 
are incentivized to deliver the critical target level of dealer services, which could be 
explained by a competition theory that features a vertical relationship between auto 
manufacturers and dealers.

We summarize the theoretical predictions using a reduced-form empirical model 
and test the claim that auto manufacturers in China apply a minimum requirement 
on dealers’ equity as an instrument towards these two goals. Unqualified or perhaps 
even unproven dealers will be unable to raise the commensurate financial capital. 
Manufacturers of upscale brands enforce higher standards for their retailers con-
sistent with the reputational targets of the brand. Achieving these higher standards 
requires greater retail investment.

This paper contributes to the literature in the following ways: First, we test the 
positive correlation between brand quality and dealer investment. In a vertical rela-
tionship, the evidence on retailer investment is rare although theoretical research on 
this issue is abundant (e.g., Macleod, 2007; Klein & Leffler, 1981). This paper seeks 
to bridge the gap.

Second, this paper adds empirical evidence on retailing channel structure. We 
collected a unique dataset on auto dealers in China as of June 2015. This dataset 
captures the key information of the dealers, such as their establishment dates, reg-
istered capital (RC), and auto brands of their delegation. Using RC as a proxy for 
dealer investment, we analyze factors that shift the distribution of dealer investment. 
This contributes to an understanding of the micro-level structure of the retailing 

1 The “Measures for Implementing the Administration of Brand Sales of Automobiles ” and the “Auto-
mobile Trade Policy” are two examples of legislation that requires the connection of sales and service.
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channel (Luttmer, 2007). To our knowledge, this is the first attempt to investigate the 
investment distribution for auto dealers in China.

Third, understanding the determinants of dealer investment and subsequent mar-
ket performance is critical to understanding developments in this market. Previous 
research has tried to explain the take-off of the Chinese vehicle market from the 
competitive nature of automobile production (Li et al., 2015; Hu et al., 2014), with 
little attention paid to the role of the dealers. Xiao and Ju (2016) consider the vehicle 
dealer segment and study how manufacturers set exclusive territories in this mar-
ket. They explore the match of market experience between vehicle manufacturers 
and dealers. This paper investigates a more basic question with respect to dealer 
investment.

We next provide information on the dealer contracts and the nature of the auto 
retail sector in China. After that is a formulation of the specific hypotheses to be 
tested. What follows is a description of the Chinese auto market data collected for 
this paper, the estimated regression and the empirical results including an interpreta-
tion of our findings. The final section sets out our conclusions.

2  Industry Background and Descriptive Facts

2.1  Vehicle Sales

Beginning in the late 1990s, Chinese auto manufacturers adopted the vehicle distri-
bution structure that is common to European, North American, and other markets. 
In China, this retail structure bears the label “4S” stores. 4S refers to four functions: 
vehicle Sales; Spare parts supply; Service provision; and Survey implementation 
(for customer feedback). In 2005, this resale model was approved as the Chinese 
Automobile Trade Policy (ATP)2 and became the dominant distribution structure 
in the Chinese car market.3 In this vertical relationship, manufacturers have greater 
bargaining power over the dealers for two reasons: a manufacturer industrial policy 
that is supported by statutes (see Appendix 1.1 for details); and a more concentrated 
auto-manufacturing sector relative to auto dealers (see Appendix 1.2).

2.2  Registered Capital

A key factor that contributes to retail sales is the dealers’ investment, since it is 
expended on store construction and employee training and hence helps determine 
dealers’ location, size, and service quality. The detailed information of dealers’ 
item-based investment is unavailable in China; however, we can use dealers’ regis-
tered capital (RC) as a proxy for their service-related investment.

2 Order No. 16 (2005) of the Ministry of Commerce, August 10, 2005.
3 The Chinese auto market also has auto supermarkets that can sell multiple brands but cannot obtain 
autos directly from auto manufacturers (see Appendix 1.2). These outlets are not in our sample.
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RC refers to the total amount of equity or capital contributions to be paid in full 
by the shareholders to the enterprises that are registered with the State Adminis-
tration for Industry & Commerce of China. RC can be contributed in installments. 
The Company Law of China allows RC to be paid by installment as long as the 
first installment is no less than 15% of the RC (payable within three months upon 
the issuance date of the business license), and the balance of the RC is contributed 
within two years upon the issuance date of the business license.4 RC can be paid in 
cash contribution and/or tangible and intangible assets that can be monetarily valued 
and legally transferred, such as physical objects, intellectual property right, know-
how, or land-use right, etc. The cash contribution cannot be less than 30 percent of 
the total RC.

The determinants of RC are somewhat complex. Historically, there was a mini-
mum legal requirement for RC.5 But beginning in 2014, Company Law in China no 
longer mandated minimum capital requirements.

Another factor that influences the level of RC turns on the operating cost of the 
dealership. For example, in a city with high land rents or labor costs, company own-
ers have to contribute additional RC to underwrite the operation of the company.

The RC level is important in determining the credit-worthiness of the company. 
For example, a company with a low RC level could face difficulty in securing a bank 
loan or trade credit or entering into commercial contracts with other input suppliers. 
Foreign direct investors in China face a statutory minimum ratio between their RC 
and the total foreign direct investment (FDI). This refers to the projected amount 
of funds that is necessary for the foreign direct investor to attain the production or 
operational capacity that is set out in its articles of association.

The minimum RC is viewed as the funding to operate the dealership and in most 
cases cannot be withdrawn. Firms can change their RC; but doing so requires a for-
mal re-registration of the company in accordance with China’s Company Law. When 
completed, the company registration authorities issue a new business licence, which 
means that only the updated RC is observed from the business registration at any 
one time.

All of this means that the level of RC plays a significant role in the day-to-day 
operations of a company that operates in China. Some observations suggest that 
minimum requirements with respect to RC could be leveraged to guarantee deliv-
ery of the desired services. In its documentation for prospective dealers, for exam-
ple, Toyota (joint venture of Toyota and the First Auto Works, or FAW) defines its 
expectations with respect to the customer experience to be “to provide consumers 
with a complete, satisfactory, and sincere car buying experience and service experi-
ence.”6 For this purpose, Toyota requires the applicants “to set up an independent 

5 Prior to the 2005 revision, the minimum requirement on RC was RMB 3 million for a limited liability 
company, RMB 10 million for a joint stock limited company, and RMB 50 million for a listed company. 
In 2005, the minimum requirement was reduced to RMB 0.3 Million for a limited liability company, 
RMB 5 million for a joint stock limited company, and RMB 30 million for a listed company.
6 https:// www. ftms. com. cn/ foote rnav/ deale rrecr uit, the fourth paragraph.

4 “Registered Capital of Foreign Invested Enterprises in China: Not as Scary as it Seems”, Lehman, Lee 
and Xu’s Briefing Paper Series, by Lily Han, Kelly Zong and Wei Wei Ye.

https://www.ftms.com.cn/footernav/dealerrecruit
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legal entity, which is only used for the project operation of FAW Toyota Motor Sales 
Co., Ltd., with a registered capital of not less than 10 million yuan.”7

2.3  Other Dealer Conditions

Chinese dealer contracts are proprietary and confidential. We do not have these 
contracts. Publicly available information reveals that manufacturers set terms other 
than RC requirements so as to control dealer behavior. For example, manufactur-
ers set suggested retail prices, or MSRPs.8 MSRPs are widely advertised in both 
manufacturers’ websites and other publications such as leading auto journals (e.g. 
Car Market Guide). Information on other dealer restrictions is available from manu-
facturers’ recruitment documents. For example, in its dealer recruitment documen-
tation for selected cities, Ford lists the minimum requirement with respect to land 
size and frontage for a dealership. As well, Ford lists minimum store size (including 
second floor offices) and minimum frontage (including the dealer’s service area) for 
the dealership.9 Another example is the aforementioned FAW-Toyota joint venture. 
According to its dealer recruitment document, successful applicants must meet Toy-
ota’s land and building design requirements.

In sum, prospective auto dealers face well-defined attributes for success in Chi-
nese auto retailing. The observations from Ford’s and Toyota’s dealer requirements 
offer support for the claim that initial dealer investment requirements on dealers are 
in place.

2.4  Descriptive Facts

As outlined above, investment in dealer quality requires dealer financial capital. On 
the dealer’s balance sheet, physical capital and firm goodwill together with other 
assets appear on the asset side of the balance sheet, and the registered financial 
capital to underwrite the physical capital and goodwill investments and other assets 
appears with other liabilities on the liability side of the balance sheet.

To better understand the distribution of dealer investment, we collect the data of 
dealers’ RC and key features, such as their brand values (measured by their aver-
age product prices) and their contractual structure with manufacturers, and demand 
shifters such as market size (see Sect. 4.1 for details), and conduct kernel density 
estimation (KDE) with the use of the RC of the auto retailers in our data. We use 
Gaussian basis functions for the kernel.

7 See the link in the previous footnote, item 2(2).
8 In the taxonomy of Kirmani and Rao (2000), these up-front quality investments by the dealer are 
default-independent signals of unobservable quality.
9 https:// www. ford. com. cn/ conte nt/ dam/ Ford/ websi te- assets/ ap/ ch/ about/ about ford/ caf- dealer- recru it- 
20180 330. pdf

https://www.ford.com.cn/content/dam/Ford/website-assets/ap/ch/about/aboutford/caf-dealer-recruit-20180330.pdf
https://www.ford.com.cn/content/dam/Ford/website-assets/ap/ch/about/aboutford/caf-dealer-recruit-20180330.pdf
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2.4.1  Dealer Size Distribution

Figure 1 shows the distribution of dealers’ RC for the full sample. Inspection reveals 
that the fitted density differs from a normal distribution10: The estimated density 
has a fatter left tail than the normal distribution and is more concentrated to the 
right side of the mean value, which suggests that the log RC distribution is nega-
tively skewed (skewness = − 0.76). This distribution of the Chinese auto retailers’ 
investment differs from that of the other industries in both the US and elsewhere 
(Cabral and Mata 2003 for Portugal and Angelini and Generale 2008 for Italy and 
non-OECD countries), which suggests that the firms’ asset distribution has positive 
skewness. This distribution suggests that the RC sizes of the Chinese car dealers are 
more concentrated in the middle level and the number of small dealers is fewer than 
found in other industries documented by previous studies. 

Kolmogorov−Smirnov tests
for equality of distributions:
fitted distribution = normal: p−value 0.00
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Fig. 1  The overall dealer size distribution in terms of log RC. Note: The RC is in RMB 1 million. This 
figure plots the distribution of RC that was collected in June 2015 for dealers that were established since 
1979 until the data collection time

10 A Kolmogorov-Smirnov test is done to test the hypothesis that the fitted distribution is identical to a 
normal distribution with mean and standard deviation equal to the sample counterparts. The test statistics 
suggest to reject the null hypothesis. The p value of this test is shown in Fig.  1.
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2.4.2  Product Values

Table 1 reports quantiles in the distribution of dealer investments measured by RC 
by brand values, which are reported as well by quantiles in the distribution of brand 
average product prices. This table displays a salient feature: The distribution of 
upscale-brand dealer investment lies to the right of that of downscale-brand dealers. 
This feature suggests that the optimal dealer investment could be greater for up-scale 
than for down-scale brands, and so the brand price levels and dealer investments are 
positively correlated. Previous analysis of this feature is rare. 

2.4.3  Market Size

Table 2 presents the RC distribution by market sizes. As shown in Table 9 in the 
Appendix, we categorize the cities into five groups according to their population. 
Table 2 suggests that the RC distribution shifts towards the high end of the RC with 
increases in city size. For dealers in smaller cities, we observe a fat left tail (with a 
lower RC at the 10% quantile), compared with those in larger cities. One possible 

Table 1  Dealer size distribution by product prices

p* indicates the * quantiles in the dealer size distribution of corresponding categories of brands. The 
dealer sizes are RC in RMB 1,000,000 (1 million). RC is collected in June 2015 for dealers that were 
established since 1979 until the data collection time

Quantiles in the distribu-
tion of brand average 
prices

Observations Mean Sd p10 p25 p50 p75 p90 p95

0–100% 20,446 11.93 51.98 2.00 5.00 8.00 10.00 20.00 30.00
≤ 25% 5372 7.06 89.68 0.50 2.00 4.00 5.67 10.00 16.00
25–50% 4487 8.10 15.07 2.00 3.00 5.00 10.00 13.00 20.00
50–75% 5718 12.61 29.91 5.00 6.00 10.00 11.00 20.00 30.00
75–90% 2799 13.65 23.26 5.00 10.00 10.00 13.70 20.00 30.00
≥  90% 2070 28.70 41.76 10.00 10.00 20.00 30.00 58.00 80.00

Table 2  Dealer size distribution by city types

p* indicates the * quantiles in the dealer size distribution of corresponding categories of brands. The 
dealer sizes are RC in RMB millions. RC is collected in June 2015 for dealers that were established 
since 1979 until the data collection time. City are categorized by their population as presented in Table 9: 
small—no more than 0.5 million; medium– 0.5–1 million; large—1–5 million; extra large—5–10 mil-
lion; super—over 10 million

City type Observations mean sd p10 p25 p50 p75 p90 p95

Small 66 6.20 4.39 1.00 3.00 5.00 10.00 11.00 15.00
Medium 208 10.71 15.93 1.50 3.00 6.25 10.00 19.00 47.00
Large 8841 9.37 13.27 2.00 3.00 6.00 10.00 20.00 30.00
Extra large 7999 12.80 77.59 2.00 5.00 10.00 10.58 20.00 30.07
Super 3332 16.82 40.02 3.00 5.00 10.00 15.00 30.00 50.00
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explanation for this finding is that a larger city generates higher demand and higher 
returns for all brands, and so manufacturers set higher requirements on entry in such 
markets. In small markets, however, demand is lower, and so manufacturers set 
lower requirements on dealer investment, which leads to the fat left tail in the size 
distribution. This implies that both increasing numbers and the size of retail outlets 
are strong signals of the evolution of the Chinese auto market. 

2.4.4  Common Agency and Non‑exclusive Territory

A dealer may set up dealerships with different manufacturers, which leads to a 
common agency arrangement. A manufacturer may set up dealerships with multi-
ple agents in a market, which results in a non-exclusive territorial arrangement.11 
Table 3 shows the RC distribution by types of vertical relations between manufac-
turers and dealers: The first two rows show the summary statistics of RC for a dealer 
that sells a single brand (and so is defined as a single-brand dealer) or outlets that are 
common agency and sell multiple brands; and the last two rows show the summary 
statistics of RC for outlets with observed status of exclusive territory or not.12 The 
RC distribution is independent of the exclusive-territory status. However, a remark-
able feature of the summary statistics is that the RC distribution of common agency 
dealers stochastically dominates that of the single-branding dealers: The RC distri-
bution of common agency dealers lies to the right of that of single-branding dealers 
(as the RC values are higher at all quantiles in the table), and has smaller variance. 

Two factors could be the source of this distributional variation: the cross-sectional 
heterogeneity of dealers’ capital access capability, or the temporal evolution of deal-
ers’ capital constraints. Previous literature (e.g., Lucas, 1978; Cabral & Mata, 2003) 

11 As the market is defined at the city level, under an exclusive territory arrangement, an exclusive-ter-
ritory dealer is the only one who obtains the rights from a manufacturer to market a car brand within the 
city. By contrast, under a non-exclusive territory arrangement, multiple dealers have the rights to sell the 
same brand in the city.
12 As we have no access to the contracts between the manufacturers and dealers, we can only infer the 
exclusivity status through observing the number of dealers of a brand in a market. At the time of data 
collection, if a brand had only one dealer in a city, we define the dealer as an exclusive-territory dealer; 
otherwise, it is defined as non-exclusive-territory dealer.

Table 3  The distribution of dealers’ RC on a retailing outlet by types of vertical relations between manu-
facturers and dealers

a The single-brand dealers are defined as the dealers selling one car brand only in a city
b p* indicates the * quantiles in the dealer size distribution of corresponding categories of brands. The 
dealer sizes are RC in RMB 1,000,000 (1 million)

Outlets established by Observations Mean Sd p10b p25 p50 p75 p90 p95

Single-brand  dealersa 12,883 10.23 60.03 1.01 3.00 6.00 10.00 20.00 30.00
Common-agency dealers 7563 14.82 33.97 4.00 5.00 10.00 13.00 30.00 48.00
Sole-dealer of a brand 7966 10.20 15.38 2.00 5.00 7.00 10.00 20.00 30.00
Multiple-dealers of a brand 12,480 13.03 65.37 2.00 5.00 10.00 11.00 21.00 35.00
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explains the temporal changes in size of the same firms with the use of a dynamic 
selection theory. Firms start with small sizes because of financial or managerial 
capacity constraints. Over time, they evolve into large firms when these constraints 
are no longer binding. However, this theory cannot explain the temporal changes in 
dealers’ RC in our sample: Our data show 2541 city-specific dealers13 who set up 
multiple dealerships for different brands in the same city. Within this group, about 
80% have invested less on average after accumulating experience from their first 
retailing outlet. This calls for a different theory to explain the observed facts.

3  Discussion and Research Hypotheses

To sum up and move toward defining testable hypotheses, we propose the follow-
ing claims to explain the stylized facts of dealers’ RC distribution: The distribu-
tion of dealers’ RC is the consequence of incentives that are designed by the car 
manufacturers in their vertical relations with the car dealers. Different auto manu-
facturers require different retail physical capital, different retail sales capabilities, 
and different post-sale auto service. The latter includes auto warranty services 
that are underwritten by the manufacturer. Potential dealers are ex ante heteroge-
neous in terms of their unknown skills and abilities to meet the targets that are set 
by the different manufacturers. These targets vary by the location of the manufac-
turer in the auto quality spectrum.

Required financial capital investment serves two goals: signaling, and commit-
ment to the manufacturer. (i) Signaling: It offers a signal to the manufacturer that 
a prospective dealer has sufficient reputational capital to assemble the financial 
capital that is required to meet the manufacturer’s retail and service targets; and 
(ii) Commitment: As the retail investment is strongly manufacturer specific, it 
provides dealer commitment to the manufacturer. We further explain and test this 
theory below.

As we note above, the 4S dealership in China resembles the typical auto deal-
ership elsewhere in the world. The features of these dealerships are well known: 
Kessler (1957, pp. 1138–1139) analyzes dealership contracts in the U.S. as ver-
tical integration by contract; he points out “the master dealership contract is 
frequently accompanied by printed addenda concerning such matters as capital 
requirements and succession.”Kessler (1957,  p.  1140) maintains that while a 
dealer has the option to accept or reject the dealer contract, once the dealer has 
committed capital and entered the business, the power of the manufacturer domi-
nates. Citing examples of U.S. dealer contracts, Kessler (1957,  p.  1144) claims 
that the most important feature of the dealer contract is “the power to determine 
the dealer’s minimum capital requirements.” Langlois and Robertson (1989) sug-
gest that auto firms have to secure investments, such as investments in distribu-
tion services that are complementary to production quality. If the dealers are to 
provide such services, the dealer contracts will set corresponding requirements.

13 The same dealer in different cities will be counted as different dealers.
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As well, Kessler (1957, p. 1149) maintains that dealers lack brand mobility, as 
their capital investment is highly specialized. As a result, once a dealer has commit-
ted capital to a franchise, other possible legal sanctions to protect the manufacturer’s 
interest are redundant (p. 1150).

Other literature (e.g., MacLeod, 2007; Klein & Leffler, 1981; Djankov et  al., 
2003) suggests that typically the enforcement costs of such manufacturer/dealer con-
tracts are significant so that transacting parties typically use informal enforcement 
mechanisms to guarantee the delivery of desired efforts or quality inputs. Empiri-
cally, for instance, Bouwens et al. (2015) find that European car manufacturers use 
a stair-step price-discount mechanism to incentivize their dealers to achieve sales 
target.

The general franchising literature also recognizes the role of financial capital in 
selecting and incentivizing franchisees. For example, Fan et al. (2017) point out that 
small franchisees typically finance their investment through collateralized loans. 
The claim is that the size of the franchisees’ collateral plays a significant role in 
determining the franchisees’ input efforts and therefore retailer quality as the default 
costs that are faced by the franchisees increase with the size of their collateral. In 
turn, if the franchisees and retailers acquire RC through leverage—perhaps with a 
collateral requirement—the RC size can also incentivize retailer quality. Thus, in 
a competitive environment, only retailers who can credibly signal their capacity 
to deliver quality and produce successful sales and margins can raise the required 
capital.

All of these previous studies suggest that car manufacturers could set MSRPs and 
minimum requirements on dealers’ investment so as to screen for qualified dealers 
and guarantee the delivery of the desired service quality. Manufacturers set MSRPs 
for dealers’ reference and give the dealers bounds on the price discounts. Setting 
MSRPs avoids a double mark-up. At the same time, however, this may limit the 
dealer’s service margin, which would discourage service inputs. Potential dealers 
may choose to shirk, so as to lower their costs ex post entry. Consequently, as a sec-
ond instrument, manufacturers set a minimum on dealers’ investment to guarantee 
the delivery of desired services.

By setting the minimum requirement on investment equal to the equilibrium 
returns that correspond to the desired quality, manufacturers screen out the dealers 
that are incapable of delivering the desired quality: Any lower quality would leave 
negative net returns for the dealer. Only dealers that are capable of delivering the 
desired service choose to enter. Post entry, they realize the desired sales by provid-
ing the appropriate level of quality services. Enhanced sales not only increase the 
extensive margin, but also increase the intensive margin by reducing the dealers’ 
average costs as a consequence of likely dealership economies of scale. In turn, this 
works to offset the higher costs of quality services. All of this increases variable 
returns to cover fixed dealer costs.

The claim is that MSRPs and minimum dealership investment are two instru-
ments that promote a vertically integrated level of price and dealer quality. This the-
ory generates some testable hypotheses, as will be discussed below.
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3.1  Brand quality

Previous literature suggests that luxury brands require higher dealer quality than do 
standard brands. Chu and Chu (1994) suggest that manufacturers “rent” retailers’ 
reputation to signal quality to their consumers, and so manufacturers of higher-qual-
ity products distribute through retailers with stronger reputations, while manufac-
turers of lower-quality products distribute through retailers with lower reputations. 
Similarly, Bruce et al. (2005) suggest that automobile manufacturers of higher-qual-
ity products invest more on promotion to incentivize the service input of their retail-
ers. That retailers’ reputation constitutes their sunk capital for market entry also 
appears in Rao et al. (1999).

Another brand feature that is related to quality that commands dealers’ service 
input is the product variety, including the number of products and the extent of ver-
tical differentiation. Previous literature suggests that as firms expand their product 
lines, forecasting demand for each product becomes more difficult (Moreno & Ter-
wiesch, 2017). The increased demand uncertainty that is associated with product 
proliferation calls for more dealer inputs, such as more inventories (Kekre & Srini-
vasan, 1990; Moreno & Terwiesch, 2017). In addition, the increased complexity of 
the brand products calls for more on-site services. To guarantee the delivery of such 
enhanced sale services, manufacturers could also demand higher RC to screen out 
unqualified dealers. This yields the following hypothesis:

Hypothesis 1 (H1) Manufacturers use the minimum requirement on dealers’ invest-
ment as an instrument to screen dealer quality. Accordingly, the optimal dealer 
investment is higher for luxury auto brands than for standard auto brands, since lux-
ury brands demand higher quality inputs by dealers. Also, the RC requirement is 
higher for brands with more products or higher quality differentiation.

This hypothesis implies that everything else equal, brands of the same quality 
require the same investment from dealers, which can explain the mass points in 
the distribution of RC that we found in Sect. 2.4.1, which suggests that the styl-
ized facts offer some support for this prediction.

An important explanation of H1 is that this hypothesis predicts only the mini-
mum requirement on RC. Therefore, our theory mainly predicts the RC distri-
bution for dealers where the minimum requirement is binding. As suggested 
by Cabral and Mata (2003) and Lucas (1978), firms are more likely to be con-
strained by their financial capacity at entry and evolve into a larger size once 
they cease to be financially constrained. So, we expect that those senior firms 
that survive the competitive process may well increase their RC, although as we 
noted above, in China, these firms would have to go through a legal process for 
such a change. Therefore, our analysis controls for firm age.
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3.2  Aggregate demand

The preceding discussion on the role of dealer investment as a screening mecha-
nism suggests that the dealer investment depends on aggregate demand, since 
aggregate demand determines the equilibrium returns to the dealers. This ech-
oes previous research (e.g., Min et al., 2017). What happens as the auto market 
expands? Suppose that, for some exogenous reasons such as population growth 
or increased income, the number of consumers who enter any specific auto mar-
ket expands. Whatever the intensity of preference for autos from this expanded 
consumer base, these consumers are potential auto purchasers.

Any enhancement of market size would increase net auto revenues and would 
lead to an increase in aggregate investment: This enhanced fixed quality invest-
ment could be achieved through a greater investment by a single retailer or an 
increased retailer network with more dealers that make the appropriate fixed-
quality investment. What matters is that measures of market size—such as the 
size of the consumer base or of income—affect the auto retail investment deci-
sions. Larger cities have enhanced demand with stronger preferences for lux-
ury brands to support the presence of higher-quality products. In short, all of 
this results in greater investment in promotional/quality services in larger urban 
centers. This yields the following hypothesis:

Hypothesis 2 (H2) Dealer investment increases in aggregate auto demand.

3.3  Common agency

Above we labeled a common agency as a dealer group that set up multiple exclu-
sive-dealing outlets with multiple auto brands in a market (that is, a city). As 
the dealer group can serve only one brand at each outlet, the common agency is 
actually a chain of stores of multiple brands. If retail capital is brand-specific, 
then the investment capital for common agency should be greater than the sum 
of investment capital for single-brand retailers with the same number of outlets 
because of balancing targets across manufacturers and common retail agents.

On the one hand, when a dealer makes an investment that is specific to a 
manufacturer’s brand, the dealer seeks assurance against hold-up by the manu-
facturer. Multiple brand investment by a dealer offers diversification insurance 
against this possibility (Williamson, 1983; Fein & Anderson, 1997), which 
makes dealers willing to increase their investment. On the other hand, upstream 
manufacturers are unwilling to make dealer-specific investment with respect to 
common-agency dealerships, since the manufacturers are concerned about their 
competitors’ potential to free-ride on their investment (Marvel, 1982). In turn, 
this may increase the investment that is required from the dealer. For common-
agency dealers, compared with single-brand dealers, the manufacturers’ demand 
for higher investment is also affordable due to likely economies of scope: The 
fixed investment could spread over multiple outlets for different brands. Overall, 
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the RC of retailing outlets that are operated by common-agency dealers should be 
higher than that operated by single-brand dealers.

3.4  Non‑exclusive territory

If a brand uses multiple dealers in a retail territory, the investment require-
ment for each dealer could be reduced. The literature on vertical restraints (e.g., 
Mathewson & Winter, 1994) suggests that assigning retail territories limits the 
extent of dealer investment externalities and promotes dealer investments. Fran-
chisees receive exclusive territories when franchisee efforts are critical to the ven-
ture. Therefore, exclusivity could be an indicator of the important role of dealers 
in a vertical relationship. Accordingly, non-exclusive territory implies that the 
requirement on dealer quality service could be lower than for the exclusive cases.

Kessler (1957, p. 1159) suggests that exclusivity is an initial restriction in the 
dealer contract that is complementary to the RC requirement. Restricting dealers 
to focus solely on the auto manufacturer’s products requires an exclusive focus 
by the dealer not only on the manufacturer’s products but on other services such 
as consumer financing of an auto purchase, replacement parts, and advertising. 
Enforcement of these exclusivity restrictions plausibly comes through the threat 
of cancellation of the dealer contract (Kessler 1957, p. 1161). These factors yield 
the following hypothesis:

Hypothesis 3 (H3) Dealer investment is higher for common-agency dealers than for 
single-brand dealers, while it is lower for non-exclusive dealers than for the sole 
dealers of any single brand.

4  Empirical analysis

4.1  Data and empirical methodology

The main part of our dataset consists of observations at the level of the auto dealer: 
the 4S stores in China. During the sample period, 4S outlets at each retail site are 
exclusive to one brand (See Appendix 1.1 for details). These retailers can be part of 
different dealer groups. Each group can establish separate dealerships for different 
brands that may even compete in the same retail market (a city). For example, manu-
facturers such as GM-Shanghai have multiple brands, such as Chevrolet, Buick, and 
Cadillac. Decisions on dealer choices are made independently at the brand level. 
This means that Chevrolet, Buick, and Cadillac use independent dealers for their 
respective brands and establish different requirements on dealer size and RC. As a 
result, we analyze the dealer size distribution at the brand level and not at the manu-
facturer level.

The data are cross-sectional, collected from a leading auto news website (www.
autohome.com.cn) for June 2015. This data set has information on 97 auto brands 
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of 82 car manufacturers and 11,760 dealers, each identified by their respective legal 
name. In particular, there are 20,446 auto-retailing outlets in 327 Chinese cities, 
including major cities such as Beijing, Shanghai, and Tianjin.

We define the geographic market at the city level. The State Council published 
The Notice of the State Council on Adjusting the Standards for Categorizing City 
Sizes on October 29, 2014. From this notice, their population categorizes Chinese 
cities into different levels. We use the same population intervals as used for city cat-
egorization to summarize the city information in Table 9. The population data comes 
from the Sixth National Population Census of 2010 in China.14 We measure popula-
tion using the number of permanent residents, including individuals who reside in 
the local township or street and have their household registration in the same town-
ship or street, or have a pending household registration; individuals who reside in 
the local township or street and have been away from their registered residence for 
more than six months; individuals who have their household registration in the local 
township or street and have been away for less than six months or are working or 
studying abroad. The 2011 statistical yearbook for each province yields the data on 
per capita disposable income. The data display a positive relationship between city 
population and per capita income. As expected, larger cities have greater numbers of 
auto retailers. This suggests that the number of car retailers per city increases with 
city size. Not surprisingly, both population size and income levels could be critical 
to the entry decisions by auto manufacturers and their retailers.

Data include the RC of the dealership, the identity of the dealer, and the registra-
tion date of the dealership. These data come from The National Enterprise Credit 
Information Publicity System. The State Administration of Industry and Commerce 
(SAIC) issued the Provisional Regulations on Public Notice of Corporate Informa-
tion (approved by the State Council, on August 23, 2014). Following this regulation, 
31 Chinese provinces (prefectures, municipalities) launched a public notice system 
of corporate credit information on March 1, 2014. All are interconnected and avail-
able online.

The RC in our study are as of the data collection date and may be different from 
that on the firm’s establishment date. Even though the RC may be different from 
its original level, it is synchronized with information such as brand-level product 
quality. Given that the optimal investment is an equilibrium that is conditional on 
the physical quality of the product and on the target dealer service, the updated RC 
is the valid measure for optimal investment that aligns with the up-to-date product 
quality and dealer service.

Most RC data are recorded in Renminbi (RMB) 10,000 at collection and are 
converted to RMB millions for data analyses; others are in respective foreign 

14 The census was conducted with the standard reference time of 12:00 a.m. on November 1, 2010. 
The official report indicated that the total population of China at that time was 1,370,536,875 people. 
The census registration targets refer to individuals who were present within the territory of the People’s 
Republic of China at the standard census reference time and Chinese citizens who were residing outside 
the territory of China but were not settled as immigrants. It does not include residents of Hong Kong, 
Macau, and Taiwan who were temporarily staying within the territory of the People’s Republic of China, 
as well as foreign nationals.
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currencies, for example US Dollars (US$) and Hong Kong Dollars (HK$). The his-
torical monthly exchange rates from the Board of Governors of the Federal Reserve 
System ( http:// www. feder alres erve. gov )15 permit a transfer of assets measured in 
US$ or HK$ to assets measured in RMB millions.

The registration provides dealer identity. We collect the names of the persons 
who have legal rights and are responsible for the obligations of the dealership. This 
is important as these data permit an identification of different retail outlets that are 
owned by the same individuals or investment groups. This ownership is used to 
define a dealer group, which may consist of multiple retail outlets in each market.

Using the registration time, we generate the other set of variables for manufactur-
ers and dealers market structure. Binary variables measure market structure: Yd

ijm
 is a 

binary variable that indicates whether the dealer group that owns retail outlet j is a 
common agency after establishing a dealership for brand i in the specific local mar-
ket m (= 1 if yes; 0, otherwise). Yb

ijm
 is a binary variable that indicates whether dealer 

j is a non-exclusive territory dealer of brand i in market m (= 1 if yes; 0 otherwise). 
The coefficients on Yb

ijm
 and Yd

ijm
 measure a potential structural break in minimum 

requirements on dealer investment because of a change in the brand’s or dealer’s 
vertical relations.16

Information on registration time dates from the late 1970s, before (as noted 
above) the emergence of a private vehicle market. Figure 2 displays the frequency of 
observed establishment dates for dealers in our data. Most dealers began operation 
around 2004: the time of the emergence of the modern Chinese auto market.

We use the registration time to generate a variable that represents the firm age for 
dealer j of brand i in market m—ageijm—in terms of years since the establishment 
of the dealership until the data collection date in 2015. This variable captures the 
expected survival duration of the dealership under a rational expectation assump-
tion. A longer survival duration will generate larger future revenue flows to the 
dealer and so promote more investment; consequently, this variable should be a con-
trol variable in our analysis. This variable could also capture the potential impact of 
capital or managerial capability constraints as suggested by Cabral and Mata (2003) 
and Lucas (1978).

One possible locational control conjecture is that the distance between a tar-
get market and a brand’s headquarters generates monitoring and local information 
asymmetry problems, which could affect retailer performance (Kalnins & Lafon-
taine, 2013), and, in turn, lead to variation in investment incentives. Therefore, 
this distance should be included in the regressions. To obtain the distance data, we 

15 We do not use the daily exchange rate even although the dealers’ establishment dates are available 
since the foreign exchange markets in US could be closed on some special establishment dates of China 
such as weekends and the US holidays.
16 Specifically, we use the establishment date information to retrieve the market structure at a dealer’s 
respective entry time. Since we do not observe dealer exits, however, this method may overestimate the 
scenarios of Yd

ijm
= 0 and Yb

ijm
= 0.

http://www.federalreserve.gov
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checked the distance between a manufacturer’s headquarters17 and the location of 
the dealer’s municipal government with the use of the leading web mapping service 
(maps.baidu.com), which is the Chinese version of Google Maps. The technology 
of this website, which is provided by Baidu,18 offers route selection for travelling 
by car and provides three different types of paths and associated distances for each 
pair of departure and destination locations: the recommended, shortest, and no-high-
way paths. For each type of path, three different plans are available. We choose the 
distance of the first plan in the recommended paths. This gives distanceim between 
the city of brand i’s headquarters and market m. For imported brands, we use the 
address of their general distributor in China as the headquarter location. Most of the 
imported brands were located in either Beijing or Shanghai.

Brand characteristics are the key factors that affect a dealer’s investment; there-
fore, we also collected data on brand characteristics from autohome.com. We first 

17 Quite a few manufacturers have several assembly factories in different locations. Since the distance 
variable is a measure of how well a manufacturers is familiar with the target market, and the managerial 
decisions are usually made from the brand’s headquarters, we use the location of a brand’s headquarters 
to measure the distance. For imported brands, no manufacturer headquarters exist in China. We use the 
address of the imported brand’s general distributor to derive the distance. For those brands without gen-
eral distributor’s information, we choose the distributors in Beijing or Shanghai—whichever is available 
in the listed order.
18 Baidu is a Chinese multinational technology company that specializes in Internet-related services and 
products.
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collect the key vehicle features, including brand, model name, MSRP, cylinder size, 
transmission type (auto or manual transmission), wheel drive, domestic or imported, 
body type, and model year. A car model with an unique set of features in these 
dimensions is defined as a nameplate.

Using the nameplate-level MSRP of products that was available at the time of 
data collection (June 2015),19 we calculate: the brand-specific average product prices 
( AVGPi , for brand i)20; the normalized standard deviation of product prices ( STDPi , 
which is defined as the ratio of standard deviation of a brand’s product MSRPs to the 
brand’s AVGP ); and the product assortment of a brand ( PAi , which is defined as the 
number of automobile nameplates of brand i). As suggested by hedonic price theory, 
AVGPi measures the brand quality level, and so it should be positively correlated 
with brand quality. STDPi and PAi measure the variety of products. The difference 
between these two variables is as follows: STDPi primarily measures the vertical 
product differentiation of a brand, while PAi measures the horizontal product dif-
ferentiation after controlling for STDPi . A brand of higher quality or greater product 
variety will require more service quality.

Table 4 reports the summary statistics of our data. After dropping those obser-
vations with any missing values, we have 20,446 dealer-brand-market relationships 
(market level retailer) in the data base. The RC of these observations ranges from 
RMB 0.03 million to about RMB 6.5 billion. Over all the observations, 61.0% of the 
outlets are set up with a non-exclusive territory, and 37.0% of the outlets are set up 
as common-agency dealer groups. Brand quality variation is substantial. Also, the 
market characteristics vary across local markets. For example, the population ranges 
from 0.08 million to 28.85 million. 

We analyze the determinants of the dealer investment summarized in our hypoth-
eses (H1–H3) through a linear empirical model.21 Our analysis focuses on the deter-
mination of the dealer service and, as noted above, assumes that manufacturers have 
already pre-determined the quality of their physical product and a suggested retail 
price. Given that we lack information on dealer service from either the experience 
of customers or the monitoring of dealers by manufacturers, we test the theory by 
investigating the relationship between RC and product quality, aggregate demand, 
and market structure. According to the descriptive features that we presented above, 
the distribution of dealer investment approximates a lognormal distribution; there-
fore, we take the natural logarithm of RC and regress it on measures of product 
quality.

Specifically, the estimated RC equation is given by,

21 The proposed theory could be constructed into a two-stage game theory model, where manufacturers 
move first and dealers move subsequently. When this is solved recursively, we assume that the manufac-
turers know the dealers’ actions and take these into account when defining dealer contracts, while dealers 
take these manufacturer decisions as pre-determined when they select their quality inputs. The empiri-
cal analysis in this paper is focused exclusively on the second stage of dealer decisions. The reduced-
form solution to the structural model could be non-linear. In this case, our linear model is the first-order 
approximation of the RC solution to the structural model.

20 AVGPi is computed as the simple unweighted average of national MSRP for nameplates.

19 Our database covers the cars that were introduced to the market from 2007 to 2015.
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where all variables other than ADm are defined above. Aggregate demand ( ADm ) 
specifies the key economic indicators that drive returns to the dealers. We measure 
ADm in two ways: First, we use continuous demand shifters such as income and pop-
ulation at the city level and then control for the province-level market fixed effect. 
Second, we control for the city-level fixed effect directly. We also control for other 
fixed effects at various levels in different model specifications. Finally, �ijm is an i.i.d. 
error term that follows a mean zero distribution.

4.2  Empirical results

Table 5 reports the regression results for four specifications. Specifications (1) and 
(2) use the normalized standard deviation of product prices and product assortment 

(1)
log(RCijm) =�0 + �1AVGPi + �2STDPi + �3 log(PAi) + �4Y

b
ijm

+ �5Y
d
ijm

+ �6ageijm + �7 log(distanceim) + �8 log(ADm) + �ijm

Table 4  Summary of data  statisticsa

a Data Sources: Identity of dealers (used to calculate Yd and Yb ) and asset is collected from Credit Infor-
mation Conflict of interest System for Enterprises Nationwide; information of retailers, including AVGP , 
STDP and PA is collected from auto news website; Population and income are collected from National 
Bureau of Statistics; distance is measured using maps.baidu.com
b Average disposable income per capita of a market (city level)
c We measure population using the number of permanent residents, including individuals who reside in 
the local township or street and have their household registration in the same township or street, or have 
a pending household registration; individuals who reside in the local township or street and have been 
away from their registered residence for more than six months; individuals who have their household 
registration in the local township or street and have been away for less than six months or are working or 
studying abroad. Both income and population are summarized over their unique values at the city level 
in 2010

No. of obs. Mean Std Min Max

Registered capital (RC, RMB 1 million) 20,446 11.93 51.98 0.03 6,480.11
 Non-exclusive territory
(Yb  = 1 if yes; 0, otherwise)

20,446 0.61 0.49 0 1

 Common agency
(Yd  =1 if yes; 0, otherwise)

20,446 0.37 0.48 0 1

Firm age (age) 20,446 7.35 4.70 0 36
Distance (1000 kms) 20,446 1.32 0.80 0.00 5.23
Average product price of
Brand AVGP (RMB 1 million)

20,446 0.19 0.31 0.04 6.25

Normalized standard deviation in product
prices of the brand STDP

20,446 0.35 0.13 0.06 1.78

Product assortment (PA) 20,446 68.81 37.99 2 231
Income (RMB 1000)b 327 16.91 4.30 8.26 35.69
Population (1 million)c 327 4.03 3.17 0.08 28.85
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to measure the product variety of brands respectively, without any control for mar-
ket fixed effects. Instead, these specifications capture the market aggregate demand 
with the use of city-level income and population. As the results are not sensitive to 
the choice of the measurement of product variety, we continue with the normalized 

Table 5  Results of Estimation

a Columns (1)–(4) present results for different model specifications. Ordinary least squares (OLS) estima-
tion is applied to models without fixed effects. For fixed effect models, data are demeaned within fixed 
effect variables before applying feasible generalized least squares (FGLS) estimation
b Heteroskedasticity-consistent standard errors in parentheses. ***p < 0.01, **p <  0.05, *p < 0.1
c The number of observations of model (4) is different from those of models (1)–(3) because there are 
four cities in which only one observation is available and so these observations are dropped while 
demeaning the data

Variables (1)a (2) (3) (4)
log(RC) log(RC) log(RC) log(RC)

Average product price of the brand ( AVGP) 0.67*** 0.81*** 0.65*** 0.61***
(0.06)b (0.07) (0.06) (0.06)

Normalized standard deviation in product 
prices of the brand ( STDP)

0.96*** 0.96*** 0.93***
(0.06) (0.06) (0.06)

log(product assortment) 0.20***
(0.01)

Non-exclusive territory ( Yb) – 0.16*** – 0.20*** – 0.20*** – 0.24***
(0.02) (0.02) (0.02) (0.02)

Common agency ( Yd) 0.41*** 0.42*** 0.40*** 0.40***
(0.01) (0.01) (0.01) (0.01)

Firm age (age) 0.02*** 0.02*** 0.02*** 0.02***
(0.00) (0.00) (0.00) (0.00)

log(distance) 0.01 0.02* 0.01 0.01
(0.01) (0.01) (0.01) (0.01)

log(income) 0.61*** 0.64*** 0.71***
(0.03) (0.03) (0.05)

log(population) 0.12*** 0.13*** 0.19***
(0.01) (0.01) (0.02)

Constant – 0.73*** – 1.32*** – 1.12*** 1.34***
(0.09) (0.10) (0.13) (0.03)

City fixed effects No No No Yes
Province fixed effects No No Yes No
Observations 20,446 20,446 20,446 20,442c

R2 0.16 0.16 0.18 0.21

Adjusted R2 0.16 0.16 0.18 0.20
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standard deviation of product prices for the subsequent analysis.22 Specification (3) 
controls for the provincial fixed effect on the capital requirement, while capturing 
the city level effects with continuous variables of income and population. Specifica-
tion (4) uses city-fixed effects to control for market impact on RC. 

From the adjusted R2 , we find that the model’s fit is better when we have city 
fixed effects—compared to specification (3) that combines city-level continuous 
variables with provincial fixed effects—to control for the market effect. This implies 
that some unobservable city-level factors—such as land rents—may also have signif-
icance in explaining the capital requirement. Given that specification (4) yields the 
best fit, we use results from this specification to interpret our findings, except when 
we need the estimates of population and income effects to test specific hypotheses.

There are two sets of variables that pertain to brand quality in our empirical 
model: AVGPi measures the brand’s average quality, while either STDPi or PAi 
measures the product variety of a brand. STDPi can also indicate the vertical product 
differentiation of a brand.

One potential concern with the variable of brand quality is an endogeneity issue. 
The endogeneity issue with product prices could arise because of two reasons:

First, the dealers’ investment determines their retailing capacity and so their oper-
ation costs, which in turn determine their resale prices. Second, dealer investment 
imposes a competition barrier, which affects the market structure and consequently 
the brand prices. The first reason will result in variation in resale prices across deal-
ers of the same brand, while the second reason will result in variation in resale 
prices of the same brand across markets. Since we use MSRP, which is brand spe-
cific and invariant across dealers of the same brand and markets, to measure quality, 
this mitigates the concerns with the endogeneity issues that arise for this reason. We 
further address this potential endogeneity issue in Sect. 4.3.

Our empirical findings suggest that for brands with higher quality (high AVGPi ) 
or more variety (large STDPi or PAi ), the required capital is higher. Specifically, 
when the average or normalized standard deviation of brand prices increases by 
one standard deviation from their respective mean level (0.31 for AVGPi or 0.13 
for STDPi ), the RC increases by 18.91% or 12.09%, respectively. This finds sup-
port through the positive coefficients of both STDPi and PAi (specification 2). Intui-
tively, a brand with higher quality ( AVGPi ) and more product variety ( STDPi or PAi ) 
should require enhanced service efforts to cover the enhanced product quality and 
variety. All of these results are consistent with our theory: RC underwrites promo-
tional services and retailer quality. This supports H1.

Measuring the impact of ADm on dealer investment, the coefficients of 
log(incomem) and log(popm) in specifications (1)–(3) are positive and significant: 

22 These two measures of product variety are positively correlated (correlation coefficient = 0.49); how-
ever, the correlation between average product price and these two respective measures is in opposite 
direction: the correlation coefficient of AVGPi and STDPi is 0.17, while the correlation coefficient of 
AVGPi and PAi is − 0.14. Our results are insensitive to the choice of variety measures, which suggests 
that both variables are valid measures for product quality variation when average prices are controlled.
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A dealer’s RC is higher when potential demand is higher, which in turn generates 
higher returns. These results support H2.

The coefficient of Yb
ijm

 is negative and significant: A brand requires less capital for 
its non-exclusive dealers in a market. As was discussed above, a non-exclusive terri-
tory arrangement indicates a less important role for dealer service in the vertical rela-
tionship, which explains a lower requirement on dealer investment. The coefficient of 
Yd
ijm

 is positive and significant. As was discussed above, such a result could be 
explained by either the higher RC requirement from the manufacturer or dealer group 
self-selection (or both): On the one hand, the manufacturers would set up higher RC 
requirements on common-agency dealers to incentivize more dealer inputs so that 
they can avoid the potential free-rider problem if the manufacturers have to make an 
investment in dealerships. On the other hand, the dealers who serve a single brand 
face hold-up problems and so have less incentive to make a large investment; the 
common-agency dealers that can diversify their dealership investment, however, will 
invest more than do the single-brand dealers. Thus, our results support H3.

Table 6 provides statistical evidence that supports the dealer-focused explanation 
above. We can categorize all retailing outlets into three types: the single outlet (or 
the sole outlet of a dealer in a city); the entry outlet (the first outlet of a dealer in a 
city); and the expansion outlet (the outlets that are additional to the first dealer in a 
city). The sample average RC size is RMB 11.93 million. The RC size for the single 
outlet is RMB 10.02 million, while for multiple-outlet dealers it is RMB 16.32 mil-
lion for their entry outlets and RMB 13.80 million for their expansion outlets.23 The 
claim is that multiple-outlet dealers typically have larger RC than the single-outlet 
dealers with a corresponding self-selection by dealers along the lines of their access 
to capital.24 This self-selection behavior is consistent with the previous literature on 
enhanced reputational capital (e.g., Cabral and Mata, 2003; Lucas, 1978). 

However, the previous studies could not explain the difference in RC size between 
the entry and expansion outlets. If the dealers could accumulate sufficient invest-
ment capital and managerial ability as their dealership ages, they could invest more 
capital in brands with higher capital requirement; but our observations show that the 
average RC is lower, rather than higher, when dealers expand their retailing chan-
nels. Our competition hypothesis, however, suggests that these observations may be 
driven by dealers’ optimal choices for diversification across auto brands once the 
dealers have established initial reputational capital.

The coefficient of log(distanceim) is insignificant: The distance between the tar-
get market and the manufacturer’s location has no impact on dealers’ investment 

23 The lower RC for the expansion outlets than the entry outlets could be due to the economies of scope 
by dealers. Or perhaps the manufacturer of the brand expansion outlet is reassured that the dealer already 
has some experience (a “track record”), and the manufacturer is consequently comfortable with a lower 
RC. We thank the editor Lawrence White for these insights. Appendix 1.5 provides more analysis of the 
heterogeneity among dealers of the entry and expansion outlets.
24 We acknowledge that there could be an alternative theory that could explain the same observations: 
For example, another possible explanation for multiple-outlet dealers having larger RC is that these deal-
ers also choose to enter larger cities for their expansion outlets. We found the mean of city population for 
multiple outlets is larger than that of single outlets by a magnitude of about 1 million.
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decisions: Agent-principal problems that might be related to distance do not appear 
to be present for Chinese automobile retailing—at least as represented by the deal-
ers’ RC.

Finally, the positive and significant coefficient of ageijm suggests that, in Chinese 
auto retailing, RC is larger for longer-lived firms.25 This result is also consistent 
with our screening theory. The claim is that investment is greater when the expected 
returns are higher. If the firms have rational expectations, a longer lifetime generates 
a higher present value of total lifetime returns, which justifies higher investment. 
Hence, RC also indicates the investors’ beliefs in their survival in this industry, and 
the positive coefficient of ageijm reveals these beliefs.

4.3  Robustness checks

Table 7 presents results for various robustness checks. We deal first with potential 
endogeneity concerns with respect to AVGPi and STDPi . As noted, in a two-stage 
model, when manufacturers make decisions on MSRP, they factor in their dealers’ 
service quality to guarantee that dealers can survive when they supply the desired 
services. In this case, AVGPi and STDPi could be correlated with omitted variables 
in the RC regression (Eq. 1), such as the product markups. 

To tease out this potential correlation, we construct a quality index with the use of 
a hedonic price model.26 In this way, the predicted quality index ÂVGPi and ŜTDPi 
depend only on the key features of products, but are independent of factors other 
than quality. Column (1) reports the results for a model specification that replaces 
AVGPi and STDPi with their respective fitted values ÂVGPi and ŜTDPi . The estima-
tion results that use such a quality index are very close to those that are reported in 
Table 5 that use price as a quality index.

Table 6  Summary of registered 
capital (RC) by retailing outlet 
types (RMB 1 million)

a This is the summary statistics at market (city) level. Single- or mul-
tiple-outlet means the outlet-operating dealer sets up just one or mul-
tiple outlets in a city, respectively
b We summarize the assets of expansion outlets of the same dealer 
group only within a market

Retailing outlet types Obs Mean Std Min Max

All sample 20,446 11.93 51.98 0.03 6480.11
Single-outleta 12,044 10.02 61.70 0.03 6480.11
Multiple-outlet
Entry outlet 2929 16.32 46.60 0.1 1200
Expansion  outletb 5473 13.80 23.06 0.03 500

25 Our data is cross-sectional, so we do not observe the path of capital changes directly. Our interpreta-
tion of the coefficient of ageijm is based on the comparison across firms with different ages. We do not 
observe exits, but we assume that only firms with lower profitability will exit from the market.
26 See Appendix 1.3 for the estimation results of this regression.
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Brand-specific factors other than quality level may also differentiate brands’ 
requirements with respect to RC; therefore, we control brands’ heterogeneity using 
brand fixed effects in addition to the city fixed effects in column (2). The brand 
fixed-effect analysis also addresses the potential concerns with regard to the endo-
geneity of AVGPi that arises from the potential correlation between product qual-
ity and the requirement of dealer investment at the brand level that could be due to 
brand unobservable features. The results directly support H3.

In addition, the estimated coefficients of the other variables are similar to those 
in column (1) in both direction and significance level, except for the distance coef-
ficient. Without controlling for the brand fixed effects, the coefficient on distance 
is insignificant, while it becomes positive and significant after controlling for the 
brand fixed effects. This could be the consequence of brands’ endogenous location 
choices: High-quality brands choose to enter large cities and impose the appropri-
ate RC requirement regardless of the distance; in constrast, low-quality brands enter 
cities of various distances and impose higher RC requirement on dealers in remote 
cities so as to encourage the delivery of the desired services. Therefore, the impact 
of distance on RC becomes salient only when the brand effects are controlled.

To provide supporting evidence for H1, we first run the regression using variables 
as specified in column (2) of Table 7 and save the fitted value of the brand fixed 
effects ( ̂BFi ); then, we produce the scatter plots of brand fixed effects against the 
logarithm of average product prices ( log(AVGPi) ) in Fig. 3a), and the normalized 
standard deviation of product prices ( STDPi ) in Fig. 3b,27 respectively. 

Visually, the slopes of these two diagrams are different: The slope for Fig.  3a 
is positive, which indicates a positive correlation between the average prices and 
brand values; the slope for Fig.  3b is almost zero, which suggests that the corre-
lation between the standard deviation of product prices and brand values is weak. 
More clearly, Fig. 3c shows the 95% confidence intervals of the respective estimated 
coefficients of log(AVGPi) and STDPi in the regressions of the brand fixed values. 
Clearly, the coefficient of log(AVGPi) is statistically positive at the significance level 
of 5%, while that for STDPi is not statistically different from zero. In sum, Fig. 3 
shows that the brand fitted value is positively correlated with log(AVGPi) , but it is 
uncorrelated with STDPi.28

Columns (3) and (4) of Table 7 present results that control for the effects of con-
founding factors on RC, predicted by alternative theories. As was noted above in 
Sect.  2.4.4, previous literature suggests that financial constraints (Cabral & Mata, 
2003) or managers’ capacity constraints (Lucas, 1978) may determine RC, which 
implies that dealers that survive a longer time are less subject to a brand’s minimum 

27 All the analysis that involves STDPi in Fig. 3 is restricted to STDPi <0.8.
28 A more rigorous test on H1 and H2 is to regress the estimated brand fixed effects B̂Fi on AVGPi and 
STDPi with the use of brand-level data and regress the estimated city fixed effects ĈFm on population 
and income with the use of city-level data. Saxonhouse (1976) suggests that the estimation results will 
be the same as those that substitute the brand- or city-level regressors into the regression of RC directly, 
as is shown in column (1) of Table 5, when we do not have additional control variables in the brand- and 
city-level analysis. This is because the variation of quality measures such as AVGPi and STDPi are at the 
brand level, while the demographic characteristics such as income and population are at the city level.



 W. Lin et al.

1 3

RC requirement since the financial and managerial constraints usually apply to new 
firms and loosen as firms age. Therefore, to control for the potential effects of such 
constraints, we run the regression using subsamples that consist of dealers that have 
been in the business for over five years and over 10 years and then respectively 
report the results in columns (3) and (4) of Table 7.

The results are still similar to those in Table 5, although the coefficients of both 
AVGPi and STDPi are of lower magnitude for dealers that had survived over 10 years 
than those for dealers that had survived over five years. This suggests that finan-
cial and managers’ capacity constraints may play a role in RC determination (as the 
magnitude of RC dependence on quality decreases), but they cannot fully explain 
the causal relationship between product quality and RC: The RC dependence on 
quality is still significant even for dealers of over 10 years. In addition, the indica-
tor for non-exclusive territory becomes insignificant for dealers that had survived 
over 10 years, which suggests that for a retailer that accumulates experience and 
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Fig. 3  Correlation among brand fixed effects, logarithm of average product prices [log(AVGP)] and nor-
malized standard deviation of product prices (STDP). Note: All the data that involve normalized standard 
deviation of product prices (STDP) are restricted to STDP<0.8  so as to eliminate the influence of the 
outliers
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managerial capacity as it ages, the manufacturers do not have to impose a higher RC 
requirement on this dealer for being a sole dealer of a brand in a market.

Column (5) presents results that use the data of mass-market brands; we remove 
brands whose average prices are either below the 1% quantile or above the 99% of 
the average price distribution. Our main conclusions remain unchanged.

Finally, we aggregate the data at the brand-city level, so as to mitigate the effect 
of dealer heterogeneities. Correspondingly, we drop the retailer-specific variables 
Yb
ijm

 and Yd
ijm

 and use the brand-city average of the other variables to estimate the 
model. Column (6) presents the results, which are very similar to those in Table 5. 
Again, our main conclusions remain unchanged.

4.4  Subgroup analysis

Some driving factors of RC other than brand quality may also mitigate the causal 
effect of brand quality on RC; therefore, we conduct subgroup analysis along vari-
ous dimensions of the data so as to examine the heterogeneities in the effects of 
brand quality on RC and present the results in Table 8. To make the coefficients of 
subgroups directly comparable, we also present the results from pooled regressions 
with interactions between the group dummy variable and the independent variables 
in Table 10.29

We first analyze the effects of city size on model coefficients. We categorize all 
cities into two subgroups, large cities with a population over 5 million,30 and small 
cities that are less populated. The estimation and Chow test results in column (1) 
show that the model coefficients are different between these two sub-samples. In 
particular, the positive effect of brand quality on RC is mitigated in large cities, com-
pared to that in small cities. One possible explanation is that because of economies 
of scale, the marginal service cost is lower in large cities than in small cities, and so 
retailers have a greater incentive to provide quality services in large cities than they 
do in small cities. Therefore, the incentive requirement on RC in large cities does 
not need to increase in brand quality as much as it does in small cities.

Second, we categorize all brands into two subgroups: luxury brands with an 
average price that is over the 95% quantile of the average price distribution (around 
RMB 0.45 million) and standard brands with a price that is less than this cutoff.31 
The results in column (2) suggest that the parameter estimates are quite different 
between these two subgroups. The coefficient of the luxury dummy variable in 

29 The difference between these two methods lies in the restrictions on the city fixed effects: The sepa-
rate regression on subgroup data does not have restrictions on city fixed effects, while the pooled regres-
sion assumes that the fixed effects are the same for subgroups. When the fixed effects are exclusive, 
results from both methods are identical as shown in the first subgroup analysis about city size (Saxon-
house, 1976).
30 This group includes cities in the categories of extra-large or super cities following Notice of the State 
Council on Adjusting the Standards for Categorizing City Sizes (2014); see Table 2 for detailed catego-
ries.
31 We drop an outlier in the price distribution. The MSRP of this product (a luxury product of brand 
Redflag) is over RMB 9 million, which is usually not available in the retailing channels.
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Table 10 suggests that the RC for the luxury brand retailers is on average 159.97% 
higher than that of the standard brand retailers,32 everything else equal; however, the 
RC does not vary in brand quality for luxury brands as it does for standard brands. 
This finding suggests that there could be a cap on the causal effect of brand qual-
ity on RC: Above the cap, the RC ceases to vary in brand quality.Another possible 
explanation is that the luxury-brand dealers could invest more than the required RC 
so as to signal that they do not have any financial constraints, while the standard-
brand dealers usually just meet the requirement.

The other salient difference between the luxury-brand and standard-brand sub-
groups lies in the coefficients of non-exclusive territory ( Yb ) and firm age (age). 
The coefficient of Yb for the standard-brand dealers is of the same sign and magni-
tude as that in Table 5; however, the same coefficient for the luxury-brand dealers 
is positive and significant, which is opposite to the previous findings that use the 
pooled data. The intra-brand competition will generate two effects on the dealers: 
On the one hand, the competition will incentivize service inputs, which enlarges the 
return for all dealers; however, on the other hand, the competitors have to share the 
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Fig. 4  Normalized standard deviation of brands’ average product prices over nameplate years (2011–
2015). Note: The normalized standard deviation of brands’ average product prices is calculated by 
�(AVGP)

t

�(AVGP)
t

 , where �(AVGP)
t
 is the standard deviation of brands’ average prices of products introduced in 

nameplate year t, and �(AVGP)
t
 is the mean of brands’ average prices of products introduced in name-

plate year t. We calculate this measure for both luxury brands, whose average product prices are above 
the 95% quantile of the distribution of brands’ average product prices, and the standard brands.

32 This difference is estimated by exp((luxury × X̄�)𝛽) − 1 , where X̄ is the vector of all covariates in the 
interaction terms evaluated at their means; and � is the vector of coefficients of the interaction terms 
between luxury and the covariates.
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enhanced demand as they compete with each other. Luxury brands typically have 
lower demand, which may be less sensitive to promotion efforts; therefore, the busi-
ness competition effect may dominate; and so the individual dealer sales under intra-
brand competition may be lower than that under the exclusive territory. Hence, the 
manufacturers could demand higher RC to guarantee that the dealers can deliver 
enough services and survive the competition.

The RC of luxury-brand dealers depends negatively on the dealers’ age, while 
that of standard-brand dealers increases with their age. For luxury brands, this could 
be explained by the following theory:

In their life spans, the luxury brands have more consistent RC requirements than 
do standard brands since their products change less over time. In other words, the 
RC of luxury brands is more likely to stay at its initial level. At the same time, a 
greater age means an earlier entry date, when the competition was less intensive 
and the initial RC requirement was lower. Therefore, we observe lower RC for lux-
ury brands that have entered the market earlier. For standard brands, both product 
quality and variety are dynamic; therefore, the requirement could change, and so the 
dealers have to increase their RC accordingly.

Figure 4 presents the normalized standard deviation of brands’ average product 
prices by brand types over nameplate years. It shows that the variation in luxury 
brands’ average product prices stays close to 0.5 over years, except for 2014, which 
is more stable than that of the standard brands. This provides evidence that supports 
our argument. 

Third, we categorize retailers into two subgroups based on the number of brands that 
their respective dealer groups carry: common-agency dealers, or solo-brand dealers. 
Column (3) of Table 8 presents the results of the estimation together with a Chow test. 
It shows that the quality effects (as measured by STDPi ) on RC are smaller for common 
agency than for solo-brand dealers. Intuitively, the common agency’s performance on 
one brand provides reputational reference for the other brands. When the manufactur-
ers are partially informed of the dealers’ performance, they may set lower RC require-
ment. However, solo-brand dealers have no reputational carryover for manufacturers’ 
reference; consequently, manufacturers may increase their required RC as a screening 
mechanism for dealer selection. Similarly, the indicator for non-exclusive territory is 
insignificant for common agency: Once a dealer handles multiple brands, the manufac-
turers receive information from the common agency’s performance from these other 
brands and thus do not have to impose higher RC requirement for exclusivity, which 
results in a consistent RC requirement between exclusive and non-exclusive territories.

Finally, we categorize retailers into two subgroups based on their vintage: senior 
retailers with more than 10 years of experience and junior retailers with less experi-
ence. Column (4) presents the results. The coefficients on the quality variables AVGPi 
and STDPi are significantly lower in the senior group than in junior group. Other salient 
differences in the estimation results between these two subgroups lie in the coefficients 
of age and the indicator of non-exclusive territory: For the senior retailers, their RC 
increases in age, while for the junior retailers, their RC decreases in age.

Cabral and Mata (2003) and Lucas (1978) both suggest that dealers are more 
likely subject to financial or managerial constraints at their beginning and evolve 
into larger sizes over years as the constraints no longer bind. This is a vintage effect. 
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This could apply to the auto dealers in our study: Dealers in the senior group are 
less likely to be subject to financial or managerial constraints. Their sizes increase 
over years as their capital accumulates.In contrast, dealers in the junior group are 
more likely to be subject to financial or managerial constraints. If so, these dealers 
can meet only the minimum requirement for RC. They may not have enough time to 
accumulate RC, which implies that their RC is likely to stay at its initial level.

Meanwhile, a greater age also indicates an earlier establishment date. Since the 
RC requirement could be lower for earlier than for later entrants, as the competition 
over time becomes more intensive in this dynamic market, the observed RC could 
decrease in firm age for the junior dealer subgroup. The above discussion implies 
that Cabral and Mata (2003) and Lucas (1978) can only partially explain the size of 
RC. Our theory extends their theory and better explains the RC variation in the car 
retailing industry in China.

As for the insignificance of the indicator of non-exclusive territory for the senior 
retailers, similar to the scenario discussed in column (4) of Table 7, senior retailers 
can accumulate experience and managerial capability that can convince manufactur-
ers not to impose a higher RC requirement on a dealer for being a sole dealer of a 
brand in a market.

5  Conclusion

This paper proposes a competition theory to explain the observed stylized facts 
about retailer registered capital (RC) in the Chinese automobile industry. Three 
research hypotheses summarize our market analysis. Our empirical analysis sup-
ports these hypotheses and suggests that registered dealer capital serves manufac-
turers as a screening device, an instrument, and an incentive mechanism in select-
ing dealers and motivating retail performance by dealers.

The importance of dealer investment lies in its relationship with a firm’s per-
formance in the market, although debates about the relationship persist. Both 
theory (e.g., Iyer and Kuksov, 2010) and empirical evidence (e.g., Hall & Weiss, 
1967; Agarwal & Audretsch, 2001; Luttmer, 2007) support the claim that entry 
investment plays a significant role in determining firm performance. Previous 
research, however, also provides evidence that shows a negative effect of firm size 
on firm performance. Evans (1987a, 1987b) finds an inverse growth-size relation-
ship, which contradicts the prediction of Gibrat ’s (1931) law. Although these pre-
vious studies fail to reach an unambiguous conclusion about the relation between 
firm size and performance, they suggest that entry investment is important in 
understanding and predicting firm performance through its link with firm size. As 
a particular strategy, investment encourages rapid take-off that shortens the risky 
and resource-intensive market introduction time (Montaguti et al., 2002).

Our analysis of the determinants of dealer investment is consistent and under-
scores the importance of retailers’ capital investments in promoting vehicle sales 
and vehicle sales growth in China.
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1. Appendix

1.1. Policy and regulation

Since 2005, two statutes—the “Measures for Implementing the Administration 
of Brand Sale of Automobiles” (Measures) and the “Automobile Trade Policy ” 
(ATP)—regulate trade and contracts between auto manufacturers and their deal-
ers. According to these documents, to distribute and sell particular brands of autos, 
automobile general distributors and brand dealers must obtain written authorization 
from the automobile manufacturers or the relevant automobile suppliers. Further-
more, the authorized distributor can only “distribute specific brands of automobiles” 
(Item 2, Article 8 of the Measures). Since brand switching by dealers requires for-
mal re-authorization from the potential new brand, this article drives up switching 
costs for dealers and thus reduces dealer mobility. Moreover, to ensure that consum-
ers receive desirable service when buying and driving automobiles and to safeguard 
consumers’ legal rights and interests, the ATP stipulates that all passenger vehicle 
manufacturers must provide a service system for repairs and spare parts.33

According to the ATP, each 4S store (see the text) must be exclusive to one brand. 
Because 4S stores provide both sales and service, the corresponding service parts 
are also exclusive to one brand. Such an exclusive relationship assures the dealer of 
a sustainable supply of cars and spare parts from the manufacturers; it also secures 
upstream demand for the manufacturers as dealers focus exclusively on the autos 
of a single manufacturer (Besanko & Perry, 1993). Further the “store name, logo 
and trademark used must be consistent with those authorized by the automobile 
supplier” (Item 3, Article 9 of the Measures). Thus, dealers have a sunk special-
ized investment in the relevant auto brand in each market. All in, these regulations 
increase dealers’ switching costs, which reduces dealer threat points and enhances 
the bargaining position of auto manufacturers.

Table 9  Number of car retailers, average income and population by city level, 2010

a Categorization is based on population. The population interval (in million) is listed in the bracket next to 
the categorization name
b Average income is calculated by using the city-level average per capita disposable income

City  levela City number Retailer number Average popu-
lation
(1 million)

Average  incomeb

(RMB 1000)

Small (0,0.5] 9 66 0.35 16.17
Medium (0.5,1] 13 208 0.70 15.92
Large (1, 5] 216 8841 2.82 16.11
Extra Large (5, 10] 76 7999 6.74 18.35
Super (10, ∞) 13 3332 14.18 23.31
Total 327 20,446 4.03 16.91

33 Article 10 and 12, ATP.



 W. Lin et al.

1 3

Table 10  Subgroup analysis

a Columns (1)–(4) present the results testing the heterogeneities in the quality effect on RC between: (1) 
large (with population over 5 million) and small cities; (2) luxury (with an average price over the 95% 
quantile of the average price distribution, which is around RMB 0.45 million.) and standard brands; (3) 
multiple-brand agency and single-brand agency; and (4) senior retailing stores (of more than 10 years) 
and junior retailing stores, respectively. Sample is divided into two subgroups accordingly, and all the 

Variables (1)a (2) (3) (4)
log(RC) log(RC) log(RC) log(RC)

Coefficients of benchmark groups
Average product price of the brand ( AVGP)b 1.45***c 5.11*** 0.70*** 0.65***

(0.21) (0.10) (0.09) (0.06)
Normalized standard deviation in product 

prices of the brand ( STDP)b
1.04*** 0.49*** 1.34*** 1.04***
(0.11) (0.05) (0.08) (0.08)

Non-exclusive territory ( Yb = 1) − 0.32*** − 0.16*** − 0.23*** − 0.28***
(0.03) (0.02) (0.02) (0.02)

Common agency ( Yd = 1) 0.38*** 0.33*** 0.79*** 0.41***
(0.02) (0.01) (0.05) (0.02)

Firm age (age) 0.02*** 0.03*** 0.01*** − 0.01***
(0.00) (0.00) (0.00) (0.00)

log(distance) 0.02 0.00 0.01 − 0.00
(0.02) (0.01) (0.01) (0.01)

Constant 1.25*** 0.72*** 1.19*** 1.44***
(0.03) (0.03) (0.04) (0.03)

Coefficients of interaction termsd

×AVGP − 0.95*** − 5.20*** − 0.17 − 0.28*
(0.22) (0.11) (0.11) (0.16)

×STDP − 0.25* − 0.57** − 1.05*** − 0.31**
(0.13) (0.23) (0.11) (0.12)

×Yb 0.23*** 0.27*** 0.18***
(0.04) (0.06) (0.03)

×Yd 0.02 − 0.23*** − 0.03
(0.03) (0.06) (0.03)

×Age − 0.00 − 0.05*** 0.00 0.04***
(0.00) (0.01) (0.00) (0.01)

× log(distance) − 0.03 − 0.01 − 0.01 0.03*
(0.02) (0.03) (0.01) (0.02)

× Constant 2.43*** − 0.15*
(0.11) (0.09)

Observations 20,442 20,422 20,442 20,442
City fixed effects Yes Yes Yes Yes
R2 0.23 0.35 0.22 0.22

Adjusted R2 0.21 0.33 0.20 0.21
Chow test on difference between subgroup  samplese

F-statistics 15.70 460.84 190.56 15.40
Degrees of freedom ( 6, 20,107) ( 7, 20,086) ( 5, 20,109) ( 7, 20,106)
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The exclusive dealership arrangement identifies dealer quality with a single auto 
brand. Manufacturers can provide dealers with technical support, sales training, 
and equipment for servicing and repairs. In turn, dealers convey to manufacturers 
feedback from consumers on their experience with the brand. While each outlet is 
exclusive to a single brand, the portfolio of outlets that are owned by a single invest-
ment group may encompass different brands. In this case, the investment group is a 
multiple-brand agent, or a common agency (Tables 9, 10). 

1.2. Asymmetric market structures

The manufacturer market is relatively concentrated. Although there are 82 passen-
ger vehicle manufacturers, the top 10 manufacturers’ sales account for over 90% of 
the total sales in the Chinese market. Hu et al. (2014) provide empirical evidence 
that suggests that manufacturers compete in prices. That study, however, does not 
consider the dealers’ role in competition. Dealers can intensify price competition by 
offering discounts on the MSRP or expand competition into dimensions such as pre-
sale and service quality.

By contrast, the dealership market is much less concentrated. The China Automo-
bile Dealer Association publishes statistics on the top-100 dealers (groups). In 2011, 
the sales volume of the top 100 dealers was 3.92 million; they accounted for 21.18% 
of new car sales or 27.08% of new passenger vehicle sales.34 As Chinese auto sales 
continue to rise, the revenue of the top dealers is quickly increasing (Table 11). Most 
of the dealers’ revenue (88%) comes from vehicle sales (81%) and repair services 
(7%). 

The top dealers also have their own auto resale outlets independent of the auto 
manufacturers. By 2011, the top 100 dealers had established 5,665 retail outlets, of 
which 3952 were 4S stores.

coefficients are allowed to be different across subgroups. Feasible generalized least squares (FGLS) esti-
mation is applied to all models. For fixed effect models, data are demeaned within fixed effect variables 
before applying FGLS estimation
b These are the coefficients of brand quality for the benchmark group of each dichotomy (i.e., small city 
for column (1), ordinary brands for column (2), multiple-brand agency for column (3), and junior retail-
ing stores for column (4))
c Heteroskedasticity-consistent standard errors in parentheses. ***p < 0.01; **p < 0.05; *p < 0.1
d The interactions terms are between the dichotomy of respective models and the key variables that start 
with × . The city fixed effects are the same across subgroups
e F-statistics are provided. The null hypothesis is no structural changes are caused by the variables of our 
interest in respective model specifications (all the coefficients of the interaction terms are equal to zero)

Table 10  (continued)

34 Most dealers sell only SUVs (Sports Utility Vehicles), MPVs (Multi-Purpose Vehicles) or sedans, 
although passenger vehicles also include buses. Hence, these dealers account for a larger share of the 
distribution of SUVs, MPVs and sedans.
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Auto supermarkets are another class of distributor in the Chinese auto market. 
These distributors are not restricted to exclusively one auto brand—they can be 
either single-brand or multiple-brand retailing outlets. Unlike 4S stores, their retail 
operation could range from “1S” (sales only) to 4S. What this business model pro-
vides is a one-stop shopping arrangement for consumers that economizes on costs 
of comparing brands and nameplates. Of course, under these retailing arrangements, 
those manufacturer and dealer benefits from exclusivity are lost.

Because of the ATP requirements, these distributors cannot obtain supply directly 
from manufacturers; instead, they have to obtain supply from authorized 4S stores. 
As these supermarkets obtain vehicle supply from the 4S retailers, supermarkets 
offer a mechanism for 4S dealers to reduce their inventory of unsold auto name-
plates. These two types of retailers appear to be an equilibrium arrangement in the 
Chinese retail market.

To promote pre-sale service and brand-name investment, at the time of author-
izing the dealers, manufacturers typically impose other restrictions on dealers such 
as qualifications for salespeople, showroom decoration/designs, and brand-specific 
advertising investment. These capital requirements mean that the start-up investment 
for 4S stores is significant. To ensure that these investments are made, manufactur-
ers impose minimum initial capital requirements on 4S owners. These minimum 
requirements can vary across brands and markets. Not surprisingly, the more upscale 
brands require a larger initial investment by prospective dealers.

1.3. Hedonic price regression

To address the potential endogeneity issue with the brand prices, we collect varia-
bles that measure the physical features of vehicles that are used to calculate the qual-
ity measures, including the brand averages and standard deviations of the brand’s 
products, and construct a brand quality index using the fitted value of hedonic price 
regression on these variables.

The data for vehicle features come from the product specs descriptions that we 
collected online (autohome.com), which include: the quality category (= 1 for pre-
mium nameplates; 0 otherwise); cylinder size (or displacement, in liters); binary 
variable of transmission type (= 1 if manual transmission; 0, otherwise); binary 

Table 11  Evolution of the 
Dealer Scale (RMB)

a The ranking refers to the sales volume in that year
b The median is the dealer group ranked 50th percentile in that year

Year Number of dealer groups with 
revenue of

Revenue (in bil-
lions) of dealers 
with  rankinga of

≥ 10 billion ≥ 50 billion No. 1 Medianb

2009 11 0 35.5 1.3
2010 13 2 53.8 3.6
2011 21 3 64.1 5
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variable of wheel drive (= 1 if four-wheel drive; 0, otherwise); vehicle category (= 
1 if sports car; 0 otherwise); brand; and nameplate year for vehicles that were avail-
able at the data collection time. These are the key features that determine vehicle 
quality. Our data includes the nameplates that were introduced to the market from 
2007 to 2015. As the price is MSRP, the observed prices held unchanged through 
the sample period until the data collection time.

The regression results are reported in Table 12. The coefficients of displacement, 
premium nameplate, four-wheel drive, and sports are positive and statistically signif-
icant, which suggests that these are appealing features to consumers. Intuitively, our 
results suggest that the Chinese consumers may prefer more powerful vehicles as 
the vehicle power highly depends on cylinder size. Also, consumers prefer premium 
vehicles since usually these vehicles are of higher quality within brands. Sports util-
ity and four-wheel drive are also desirable features to the cars. The coefficient of 
manual transmission is negative and statistically significant: Consumers prefer auto 
to manual transmission because of its ease of use. 

We predict the fitted value of vehicle price with the use of these key features. 
In this way, we tease out the potential influence of entry costs on MSRP. Then, we 
calculate the brand level ÂVGP and ŜTDP and use them as a quality index to do the 
robustness checks for the RC regression (Eq.  1).

1.4. Cost‑side factors

A dealer’s desired level of RC could be driven by both the demand for dealer ser-
vices, which are related to the demand for the autos and the servicing/repair of those 
autos, and the supply of dealer services, which is related to the dealer’s input costs. 
To control for the potential impact of the cost-shifters of RC, we include two proxy 
measures for dealer costs in our regressions.35

We use two proxy measures for the dealers’ cost shifters: the city-level wage, and 
the housing price index. We collected the cross-sectional wage data for year 2015 
from China City Statistical Yearbook. The average wage for a city is computed by 
dividing the total wage by the number of employees in the municipal district. We 
have the wage data for 283 cities. We use the logarithmic value of this average wage 
in our regression.36

We use the city-level housing price index of 2012, which is estimated by Fang 
et al. (2016), to measure the dealers’ land costs. This index is available for 101 cities 
in our sample. We include the logarithm of this index in our regression.

Table 13 reports the regression results with these two cost shifters. The estimates 
are very close to those reported in column (2) of Table 5, even though the number of 

35 We thank the editor Lawrence White for this insightful advice.
36 The average wage is for all industries. Ideally, we could use the wage particular to the car retailing 
sector for analysis. However, we could not obtain the city-level wages for a particular industry, such as 
“auto mechanic”, “auto salesperson”, or “supermarket checkout clerk”. Such data for retailing sectors are 
available only at the province level from the China Statistic Bureau. As they show only cross-sectional 
variation in 2015, the provincial wages would have perfect collinearity with the province fixed effects.
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observations has been dramatically reduced to 10,446, which is mainly because the 
housing price index is missing for many cities. The coefficients of both log(salary) 
and log(housing price index) are insignificant, which suggests that the RC is mainly 
driven by the demand-side factors. 

1.5. Entry and expansion outlets

In order to investigate further the heterogeneous effects of dealers’ experience in 
operating outlets on RC sizes, we have two regression analyses in this section. For 
the first analysis, we categorize all outlets into three groups: single outlets, entry 
outlets, and expansion outlets. An entry outlet is defined as the first outlet of a mul-
tiple-outlets dealer in a city.37 The additional outlets of the dealer are considered as 
expansion outlets. Both entry outlets and expansion outlets are defined for dealers 
that own multiple outlets in a city. A single outlet is the sole retailing store that is 
established by a dealer in a city. Therefore, single outlets, entry outlets, and expan-
sion outlets constitute a mutually exclusive three-way partition of our data. Using 
the subsample of these three groups, we run regression 1.

Table 12  Results for hedonic 
price regression

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1
a The premium nameplates are the high-end nameplates within a 
brand. We categorize a model into premium type if the manufacturer 
uses “Premium” in its name

Variables ln(price)

Displacement 0.57***
(0.01)

Manual transmission − 0.16***
(0.01)

Premium  nameplatea 0.12***
(0.01)

Four-wheel drive 0.20***
(0.02)

Sports 0.10***
(0.02)

Constant − 3.06***
(0.02)

Nameplate year fixed effects Yes
Brand fixed effects Yes
Observations 5,023
R2 0.91

Adjusted R2 0.91

37 If there are multiple entries of outlets for the same dealer in a city on the same date, we randomly pick 
one of them and regard it as an entry outlet, although this is rarely observed in our sample.
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For the second analysis, we add an indicator of entry outlets to the main regres-
sion to test whether the RC requirement for the entry outlets of multiple-outlet deal-
ers is higher than that for the expansion outlets or not. A significant difference may 
indicate that some factors other than service quality requirements—such as market-
specific experience in going through the authorization process for a business estab-
lishment—play a role in determining the RC sizes for multiple-outlet dealers.

Table 14 reports the results for our analysis. Notice that the indicator for common 
agency ( Yd ) is excluded from the single-outlet subsample analysis because by defini-
tion Yd is uniformly zero for single outlets (recall Yd = 0 is the case where the dealer 
sells only one brand, and a single outlet has to sell only one brand). A Chow test of 
the null hypothesis that all coefficients in the three subgroup are the same can be 
easily rejected with the F-statistics being 54.39, whose p value is zero to the fourth 

Table 13  Results with cost-side 
factors

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, *p 
< 0.1

Variables (1)
log(RC)

Average product price of the brand ( AVGP) 0.68***
(0.06)

log(product assortment) 0.14***
(0.01)

Non-exclusive territory ( Yb = 1) − 0.08***
(0.03)

Common agency ( Yd = 1) 0.37***
(0.02)

Firm age (age) 0.01***
(0.00)

log(distance) 0.01
(0.01)

log(income) 0.52***
(0.08)

log(population) 0.17***
(0.03)

log(salary) 0.07
(0.10)

log(housing price) 0.04
(0.04)

Constant − 1.17***
(0.35)

Province fixed effects Yes
Observations 10,446
R2 0.16

Adjusted R2 0.16
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decimal place. Particularly, the Chow test also shows that the impact of brand qual-
ity measures (average product price of the brand, AVGP , and normalized standard 
deviation in product prices of the brand, STDP ) on RC are statistically higher in the 
single-outlet and entry-outlet subgroups than that in the expansion outlets subgroup, 
which suggests that minimum requirement for RC for the purpose of quality service 
plays a less decisive role for expansion-outlet dealers than for the single-outlet and 
entry-outlet dealers. Such evidence supports our conjecture that the driving force 
for expansion-outlet investment is the dealer’s motive for diversification across auto 
brands rather than budget constraints. Intuitively, both the expansion outlets that 
belong to multiple-outlet dealers and the manufacturers can learn about the dealers’ 
performance from other outlets. Due to less information asymmetry, manufactures 
do not have to impose a higher RC requirement on a dealer for being an expansion 
dealer of a brand in a market. 

Table 14  Results from sub-sample analysis of single-, entry- and expansion-outlet dealers

a Columns (1)–(3) present the results testing the heterogeneities in the quality effect on registered capital 
among single outlets, entry outlets, and expansion outlets
b Heteroskedasticity-consistent standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1
c The null hypothesis is that coefficients in the three regressions on the sub-group data of each respective 
case are equal

(1)a (2) (3)
Single outlets Entry outlets Expansion outlets

Average product price of the brand ( AVGP) 0.63*** 1.10*** 0.53***
(0.09)b (0.19) (0.07)

Normalized standard deviation in product 
prices of the brand ( STDP)

1.31*** 0.46*** 0.34***
(0.09) (0.17) (0.09)

Non-exclusive territory ( Yb = 1) − 0.33*** − 0.03 − 0.04
(0.02) (0.05) (0.03)

Common agency ( Yd = 1) 0.22*** 0.22***
(0.05) (0.05)

Firm age (age) 0.01*** 0.02*** 0.01***
(0.00) (0.00) (0.00)

log(distance) 0.01 0.01 − 0.00
(0.01) (0.02) (0.01)

Constant 1.23*** 1.43*** 1.71***
(0.04) (0.09) (0.06)

City fixed effects Yes Yes Yes
Observations 12,038  2902  5,453
R2 0.19 0.24 0.22

Adjusted R2 0.16 0.16 0.17
Chow test (F-statistics)c 54.39
Degrees of freedom ( 14, 19,503)
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Table  15 reports the results from the second regression. Notice that the number 
of observations is reduced to 8,402, because entry and expansion outlets are defined 
only for multiple outlets. Yet, the signs and levels of significance of the variables 
remain generally the same as in the main regression (column (4) in Table 5), and the 
magnitudes of the coefficients are also similar. The coefficient of entry-outlet indica-
tor, however, is insignificant. Therefore, in the rest of the paper, we do not empha-
size this difference in the outlets’ market-specific experience. 

1.6. Glossary

Table 16 presents a glossary of the special terms that are used in the paper.

Table 15  Entry and expansion 
outlets for multiple-outlet 
dealers

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, *p 
< 0.1

Variables (1)
log(RC)

Average product price of the brand ( AVGP) 0.61***
(0.08)

Normalized standard deviation in product prices of the 
brand ( STDP)

0.39***
(0.08)

Non-exclusive territory ( Yb = 1) − 0.04*
(0.02)

Common agency ( Yd = 1) 0.22***
(0.03)

Firm age (age) 0.02***
(0.00)

log(distance) − 0.00
(0.01)

Entry outlet (entry_outlet = 1) 0.02
(0.02)

Constant 1.64***
(0.05)

City fixed effects Yes
Observations 8,402
R2 0.21

Adjusted R2 0.18
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