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Abstract. Reverse innovation, refers to an emerging conokjstnovation, in which the new
product R&D is executed and completed in developmgntries while the new product finally
enters developed country market successfully. Basedthe theoretical framework of
innovation chain, and referring to the whole pracekreverse innovation chain, the research
explored the key factors impacting the selectiomeserse innovation path. With carefully
selection on typical reverse innovation cases afidation of relevant data, 43 products with
successful reverse innovation performance werdyfigathered. Findings were revealed based
on logistic regression analysis. It was illustrathdt the source of innovation ideas, firm’'s
technological capacity, and the innovation extempact the selection of reverse innovation
path significantly. Firstly, market source of inadwn ideas is a significant determinant of
reverse innovation path selection. It is demonatrahat if the product's innovation idea
originated from oversea market, the emerging firould tend to choose the developed market
as the original market while the developing markeisld be the secondary markets. Secondly,
firm’'s technological capacity played a significgmisitive role on innovation path selection,
illustrating that the higher the technological aapathe higher preference to launch the new
product directly in developed markets. Thirdly, iheovation extent is positively associated
with if innovation path selection, demonstratingttiif the product is featured by exploring
innovation, the emerging company would prefer tantdh the new product directly in
developed markets.

Keywords. Innovation; Reverse innovation; Emerging firmsghnationalization

1. Introduction

Traditional positive innovation is initiated by ninltional corporations in developed countries,
completing original R&D and initial industrializati in developed countries, and then
exporting new products to emerging markets. Revamevation refers to the innovation
activities of latecomer companies that complete pevduct research and development in the
local area based on their ideas, and then suctlgsstport innovative products to markets in
developed countries (Immelt et al, 2009). Amongrtht#he completion of R&D in developing
countries is the foundation of reverse innovatiang successful entry into the market of
developed countries is the ultimate sign of revarmsevation. Up to now, there are two types of
enterprises that implement reverse innovation, isradeveloped country enterprises, and the
other is developing country enterprises, so-caldaterging companies. Although current
reverse innovation activities are mainly initiatbg enterprises in developed countries
(Govindarajan and Trimble, 2012), more and morelsch have pointed out that latecomer
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enterprises in emerging markets are the real numgefof reverse innovation. It will become
the latest strategic model for latecomer compatuegpen up markets in developed countries
and surpass the world's leading companies (Sinkiie).

Although scholars have conducted a certain themetbombing and generalization on the
implementation path of reverse innovation in lateeo enterprises, the lack of empirical data
testing has become an important flaw in the cumesgarch system (Xu Nana and Xu Yusen et
al., 2016; Nana and Zhengy in, 2017; Agarwal £2@19). Looking at the existing results in
the field of reverse innovation research in lateeomnterprises, it can be found that the
research methods are highly limited to theorespalkulation and case analysis, and large-scale
empirical tests are extremely scarce, resultingha failure to evaluate the reliability and
robustness of the theoretical system constructediidw of this, based on the theory of
international entrepreneurship and innovation chis paper explores the influencing factors
of the reverse innovation path selection of latemogompanies, collects sample data, and
conducts empirical research on the selection metiigdverse innovation path of latecomer
companies.

2. Literaturereview and research hypotheses
For developed markets, latecomer companies in engempuntries generally have the dual
disadvantages of technology and market. Theretbeegessence of the strategy of latecomer
companies to explore developed countries' markdtmbvation and entrepreneurship. Based
on the theory of international entrepreneurship @mtbvation chain theory, this article
understands the reverse innovation activity of clameer enterprises as an innovative
entrepreneurial activity carried out in the marietieveloped countries, and this innovation is
a link that includes creativity, technology devetamt, and product diffusion. Chain process.
Xu Yusen and Xu Nana (2016) pointed out that the ¢are elements of reverse innovation in
latecomer enterprises are creativity and R&D, aaskd on this, they divide reverse innovation
into four types. Simone (2012) pointed out in tesearch on the reverse innovation model of
enterprises in developed countries that whethenatrenterprise innovation activities are
reverse innovation depends on the country charstitsrof entering the market, and based on
this, proposed the primary market in the procegsaduct internationalization. And secondary
market concepts. Based on the above two concludioigei et al. (2020) further researched
from the perspective of the innovation chain andheal out that the reverse innovation of
latecomer enterprises is a chain process, andhhaim includes three main links: creative
source, technological development and market esdguence. According to the factors of
market entry sequence, the reverse innovationgidttecomer enterprises is summarized into
two types: market-gradual and market-jumping. Amtregn, the main feature of the gradual
market path is that new products first enter theketa of emerging countries, and then enter
the markets of developed countries, while the niddegping path is that late-comer companies
use developed countries as primary markets for pevducts. Market proliferation first
occurred in the market of developed countries. Bgetbis article will study the choice of the
reverse innovation path of latecomer companies coase the three links of the reverse
innovation chain of latecomer enterprises andlredassification of reverse innovation paths.
The theory of international entrepreneurship bekethat it is essential to seek and
effectively utilize profitable entrepreneurial oppmities in the international market (Tian
Bifei and Ding Qiao, 2017), and entrepreneurial arpymities can be understood as the
generation of product ideas. From the perspectiver@ative sources, there are two main
sources of creativity that international entrepteia companies rely on for new product
design and development, namely domestic market dénaamd overseas market demand
information (Tian Bifei and Dai Lulu, 2019; Huanfehg et al., 2018). Among them, the local
creativity is highly matched with the needs of thmme country's target market, and it is
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suitable to use emerging markets as the primarkehaffter product promotion is completed
in the home country or other emerging markets, resvénnovative products can be imported
into developed countries' niche markets or evemstiggam In the market, this process reflects
a progressive reverse innovation path (Gao Xud@@y,9). The ideas originating from
overseas target markets, such as Haier's freegas,i@domputer desk refrigerator ideas, etc.,
have good overseas applicability, and even havecliagacteristics of "customization" and
"specificity” in developed countries, which can affg reduce the market. Localized
improvement requirements in the conversion phasepv@rseas target markets may also
become primary markets for products. After the reseinnovation product is directly
promoted in the target country’s developed coumtayket and gains a stable market share, the
product is then traced back to the home countrgisidn market or other emerging country
markets. This process reflects the jump-type revemsovation path. Accordingly, we propose
the following research hypotheses:

Hypothesis 1: The country of origin of product ideas has a digant impact on the choice of
reverse innovation paths for latecomers. Specifical the case of overseas-sourced ideas,
companies are more inclined to choose a leapink; patthe case of local-sourced ideas,
companies are more inclined to choose a gradudlenpath.

The creative integration of corporate internatiaieglources is the resource foundation of
international entrepreneurship, and technologiesburces play a vital role in it (Mainela et al,
2014). The technical resources required for R&DOvdids include its own resources and
external cooperation resources, but the basicisgiayed by the own technical strength that
latecomer enterprises have accumulated during pleeation process (Yu Xiaoyu, 2013). In
terms of the degree of technological innovatiomoiration can be divided into exploitation
innovation (or product redesign) and exploratorjowation, that is, new products can be
application innovations of existing core technoésgior the creation of core technologies.
However, the choice of the degree of technologisabvation is limited by the resource
conditions and technological level of the entelgrand it is necessary to ensure that the degree
of innovation matches the technological strengtthefenterprise (Wu Weiwei et al., 2017). If
an enterprise successfully understands the laebhological trends in the industry, and can
rely on its technical strength to design and dgvelew products, that is, adopt an exploratory
technological innovation strategy, the enterpriae obtain the "first mover advantage" of
technological innovation, and it will be more likelo directly Participate in international
market competition, export its innovative productshe markets of developed countries, and
even directly provide product customization sersifer customers in developed countries,
thereby successfully realizing the reverse innovatif new products. If the above exploratory
innovation process is realized, latecomer companitsnost likely adopt an entry strategy
that directly enters the market of developed caestrthat is, choose a leap-type reverse
innovation path.

However, as latecomer companies, most Chinese aoewpare still at a technological
disadvantage when facing companies in developedtdes. Under the severe constraints of
technical capabilities, the innovation activitidmtt companies engage in are often digging
innovations, that is, targeting existing produdd&or functional improvements or redesigns.
In this case, innovative products cannot be seffitty differentiated and form a competitive
advantage in the developed country market. If yboose to directly enter the developed
country market, you will inevitably face fierce cpatition, plus local market knowledge Lack,
late-comer companies tend to avoid the marketeweéldped countries and first choose other
emerging countries with similar domestic marketdittons for product internationalization. In
the later stage, the products will be further opted to meet the technical quality standards of
developed countries, and then the products wilint®duced into the market of developed
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countries at the right time. This means that latemocompanies that adopt mining innovation
are likely to choose a gradual path when openingnapkets in developed countries. In
summary, we propose the following research hypeties

Hypothesis 2: Technological strength has a significant influemcethe choice of reverse
innovation path of latecomer enterprises. Spedificdne stronger the technical strength of an
enterprise, the more likely it is to choose a mijlmping path in the process of reverse
innovation.

Hypothesis 3: The degree of technological innovation has a gt impact on the choice of
reverse innovation paths for latecomers. Spechfictthe higher the degree of exploratory
technological innovation, the more likely it is foompanies to choose a market-jumping path
in the process of reverse innovation.

International entrepreneurship theory believesttiainternationalization knowledge and
experience possessed by entrepreneurs is one iofiplogtant factors that influence the choice
of a company's internationalization path (Wang @hdu, 2013; Zhang Xiu et al., 2017).
Companies can obtain information and knowledgeatamer demand pain points in overseas
target markets from their previous internationdl@a experience (Wu Junjie et al., 2014).
Developed countries often have various barriersatket entry. In addition to explicit laws and
regulations, technical standards, etc., thereheilimore hidden obstacles, such as government
preferences, resistance from competitors in theesardustry, and nationalism of local
consumers. . Companies with extensive internatierpérience can use their own experience
or establish various communication channels withpsars or customers to obtain the most
direct local knowledge, insight into local markenaand, product competition positioning, and
choice of overseas market development paths Sugplortemt decisions are crucial. The
internationalization experience of a company cart ooly reduce the uncertainty of
international market operations, but also bring newerseas operation opportunities for
companies (Pan Hongliang, 2019), such as enterew markets through intermediary
relationships with existing customers. Generallgaifing, companies with rich international
experience have stronger risk tolerance and aree rnapable of directly launching new
products in developed countries. For example, itje-bnd flagship phone of the Huawei P20
series is first released in the European markettzemreturned to the domestic market. Market
to sell. Companies that lack internationalizatiaperience generally tend to choose a more
conservative approach to internationalization, thafirst release new products in the country,
and when a certain market share and revenue anedpthey then adapt products according to
the needs of target consumers in developed matkptgade and improve the nature, and then
import the products into developed countries’ megka&ccordingly, we propose the following
research hypotheses:

Hypothesis 4: Internationalization experience has a signifigamact on the choice of reverse
innovation paths for latecomer companies. Spedlificahe more internationalization
experience a company has, the more likely it chimose a market-jumping path in the process
of reverse innovation.

3. Research variables and data collection

(1) Dependent variable

The dependent variable of this article is the tgp¢he reverse innovation path of the focus
product. Based on the origins of creative souRé&®), primary and secondary markets on the
reverse innovation chain, we have identified 6 wratmn paths (DDDA, ADDA, DDAD,
ADAD, DDAA and ADAA, where A and D represent devedal countries and Developing
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countries). From the perspective of the first ldun@arket and the secondary launch market of
the new product (ie the combination of the last tinks), these six implementation paths can
be further summarized into two types, namely "gedduarket” (market entry sequence starting
from D) And "market jump type" (market entry seqoestarting from A). This paper chooses
these two types of reverse innovation paths ottateer companies as dependent variables,
with O representing the market gradual path, angpiesenting the market jumping path. The
dependent variable is a dichotomous variable, wilibe analyzed by means of binary logistic
regression.

(2) Explaining variables

Based on the theory of international entreprengmrahd the constituent elements of the

reverse innovation chain of latecomer companies,refime the key influencing factors

contained in the processes of the innovation clhafore market entry and use them as

explanatory variables.

® The source of creativity, that is, the source @& tdoncept of a new product. Creative
sources can be divided into overseas ideas and ideas. In the text, O represents
entrepreneurial opportunities originating from ®eas and 1 represents entrepreneurial
opportunities originating from the local market.

® The technical strength of the enterprise is measbyeghe number of accumulated patents
of the enterprise. The timing interval of the numioé patents is the year from the
establishment of the enterprise to the completfarerse innovation of the focus product.
The company's patent data are obtained from theasoebsite.

® The technological innovation level of the produst measured by the technological
innovation strategy adopted during the researchdawelopment of the focus product.

Based on the characteristics of the collected dagatechnological innovation strategy is

divided into two types: "excavation innovation" dedploratory innovation”. In the text, 0

is used for excavating technological innovatiorg &rs used for exploratory technological

innovation.
® The internationalization experience of the entempris measured by the age of the

enterprise's internationalization operation, tisathhe number of years the enterprise has
been engaged in international operation when tloeisied product enters the target
developed country market. For example, if the fintérnationalization of an enterprise
occurred in 2000 and the internationalization &f thcus product occurred in 2005, then
the company's internationalization experience spwading to the reverse innovation of
the focus product would be 5 years.

(3) Control variables.

In the research samples, the internationalizateesry of each product are different, the
time span involved in data collection is large, @mere are many obstacles to retrospecting
historical data. For variable values such as engersize, number of employees, industry
environment, etc., they cannot be set as contridbias because they are not feasible for data
retrospection. From the perspective of data avititigtihis article finally selected the type of
industry as the control variable in order to digtirsh the industry characteristics of the various
types of products involved in the sample. Througtisg, the industry type is finally divided
into two industries, manufacturing industry andommfiation communication technology,
represented by "0" and "1" respectively.

(4) Data collection

According to the definition of reverse innovationthis study, 43 successful cases of reverse
innovation products of latecomer enterprises wereened. Whether the case selection is
appropriate will have a decisive influence on thalgsis conclusion. In order to ensure the
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quality of the case and the corresponding data, dhicle carried out the following quality
control measures. First of all, it is ensured thatleading enterprises of the selected reverse
innovation cases must be domestic enterprises isauptry. These enterprises have already
experienced the course of international developrardtat least one product has successfully
entered the market of developed countries. Secpifidlyeach company, select its most
representative international products as the fpcaducts of the research to ensure that each
focus product has been operated for a period @& tinthe developed countries market and has
formed a stable market share in the local marKéien, track the relevant materials and data of
the initial design, R&D and internationalizatioropess of each focus product to ensure that the
R&D process of the focus product is carried out eochpleted in China to confirm that the
innovation process meets the definition of revemsevation. Finally, the reverse innovation
product storyline must be complete and collectadtel the focus product and its company
must be rich and accessible. This article mainliects data through three channels: one is the
primary data recorded during interviews with relgvechnical personnel and management
personnel of the enterprise; the other is readoukb or video materials such as memoirs and
interview records of enterprise managers; the tisirfifom CNKI. Relevant enterprise cases
retrieved from papers and academic conferencealtitex databases; fourth is to collect internal
publications from case companies through persoe@lark resources; fifth is authoritative
reports and detailed information disclosed on tbenmany’s official website, as well as
mainstream media’s true reports on corporate-relaggents, Meet the validity and
completeness of data triangulation.

The basic information of the companies and theierse innovation products involved in
the sample is shown in Table 1.

Table 1: Sample description

the
company product name |yearg the company product name lyears
Haier Dou_ble door 1991 Huawei "Distributed” base station| 2006
refrigerator
Haier L|tt|<_e prodlgy_ 1997  Huawei P_20 series mob_lle phones 2018
washing machine (high-end flagship phones
. . . |Fourthgeneration base stati
Haier Mike Freezer 2001 Huawei (Single RAN) 2008

Haier Ultra-'thln large - Huawei USB Modem E220 (data caj2)06
refrigerator

Computer desk

"Black King Kong" series

Haier X 2003 Galanz . 2000
refrigerator microwave oven
Haier Red wine shelf | 2003 Galanz Lightwave oven 2001
Haier Dual power washin 2002 TCL Group Verone laptop 2016
machine
25 minutes sports Dalian Cement Kiln Pure Low
Haier . POMS 5004 s Temperature Waste Heat| 2008
washing machine Yi Shiup

Power Generation Technology

Haier Frer_1ch door 2007 MCC Jiaonai| Large top loading coke ovep 2007
refrigerator

Magnetic levitation

Wuhan New energy membrane

Haier cent_rgl air 2013 Polytechnic electrode 2015
conditioner
Haier Self-cleaning air| 2016AIC Maxus D90, T60 2017
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conditioner
F series easy
Haier toinstall 1014 Hsupa USB Modem E270 | 2007
self- cleaning air
conditioner
New ocean Zhidou electric ca 2013 Nanjlng_ 10G SDH Optical Network 2001
Fengtai Products
Monodisperse
( homogeneous )
Nano silica gel 2019 Dajiang Drone 2013
chromatography
packing
Shanghai| Hydrogen energy 200 Good boy Mom shakes" "Dad shakeq 1996
Panye battery the stroller
China Squtl AC drive qllesel 2010 Haikang Weishi camera 2011
Locomotive) locomotive
China High| High- speed ralil . .
Speed Rail technology 2010Shakespeare Di new energy vehicles 2003
"Mini" black and Wanxin
Mindray | white ultrasound |2006 9 PDF Converter 2005
: Technology
equipment
Zhenhua Wanxin
Port "Hercules" crane | 2006 g dr.fone 2011
. Technology
Machinery
Goldwind | Direct drl_ve wind 2009 Wanxing Video Converter Ultimate | 2007
Technology turbine Technology
Shenzhen) ;g fash drive | 200p  Vanxing PDFelement 2015
Netac Technology
Sun\_/vard Small hydraulic 2006
Intelligent excavator
4. Regression results
The logistic regression results are shown in Table
Table 2: Logistic regression results
B SE, Wals df Sig. Exp
(B)
constant -1.044 919 1.292 1 .256 .352
source of creativity -2.753 997 7.627 1 .006 .064
Enterprise technical strength .000 077.000 03€3.969 1 .046 1.000
The degree of tec;r;(()jlggcal innovation of 1.854 933 3947 1 007 6.386
Corporate internationalization experienc -.022 .058 .141 1 .708 .979
Industry Type 0.12 544 436 1 542 .677
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Table 3: Accuracy results

Predicted
Reverse
innovation
Observed implementation Percen'gage
path correction
0 1
Reverse 0 28 3 90.3
innovation
implementation 1 4 10 71.4
path
Percent of total 84.4

The regression results in Table 2 and Table 3 shatithe explanatory variables that have
a significant impact on the dependent variable exgepreneurial opportunities, corporate
technical strength, and product technological imtian, while international experience has no
significant impact on the choice of corporate regeénnovation paths. The regression results
show:

(1) The source of creativity has a significant iiegaimpact on the choice of the reverse
innovation path of the focus product, and the regjon coefficient is -2.753 (p<0.05). This
means that when ideas originate from overseas tsarkes reverse innovation of latecomer
companies more adopts a market-leaping path, thathe first market diffusion of new
products directly in the country where the ideagioate; conversely, when the ideas originate
from the domestic market, The reverse innovationeaferprises is more adopting a
market-gradual approach, that is, the first mafteenew products will be the domestic market
or other emerging markets with similar needs, 4 ttry to enter developed countries after
success. Therefore, Hypothesis 1 is supported Ipyrieal data.

It should be pointed out that the ways to obtaiarsgas ideas have gradually become
diversified. Among them, the establishment of pamghips (such as suppliers, channel
alliances, etc.) or multinational subsidiaries f(belilt factories or branches, mergers and
acquisitions, etc.) in the target country , Eningtlocal consulting companies to conduct
special market surveys, reading overseas profeasjonrnals or browsing various media
information, etc., are the most typical ways taaiinformation. It is worth pointing out that
today is the era of data explosion. The globalesiisaation of information is not only through
multiple channels but also at a fast speed. Theaddmreferences or consumption pain points
of end consumers or corporate customers can bectedl through a variety of online media
channels and with the help of big data. Analysehielogy to identify potential business
opportunities, this method is being used by mokraare enterprises.

(2) The technological strength of the enterprise dnaignificant positive influence on the
choice of the reverse innovation path of the fopusduct. The regression coefficient is
0.000077 (Exp(B) is 1.000) (p<0.05). Although ttzdue of the regression coefficient is small
(due to the sample Small reason), but the sigméedevel is lower than 0.05. This means that
the stronger the technological strength of thectatger enterprise, the more inclined to choose
the leap-type reverse innovation path. On the aoptthe weaker the technological strength of
the enterprise, the more inclined the enterprige choose the progressive reverse innovation
implementation path. Research hypothesis 2 is stgghpby empirical data.

(3) The degree of technological innovation of thedoict has a significant positive impact
on the choice of the reverse innovation path ofdlces product, and the regression coefficient
is 1.854 (p<0.05). This shows that if a lateconmmpany adopts an exploratory technological
innovation strategy, the focus product is moreljike adopt a jump-type reverse innovation
implementation path; conversely, if the product@d@n exploitative technological innovation
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strategy, then the focus product adopts progreddieepossibility of the implementation path
of type reverse innovation is higher. Thereforeesgch hypothesis 3 is supported by empirical
data.

The technical strength accumulated by latecomergrises in the local operation process
provides technical support for new product develepmThe performance design of the new
product needs to match the technical strengtheoktiterprise. It can be the application of the
enterprise's existing core technology, or it caaaffordable extension of the core technology.
The important thing is that the product developm&nategy must be compatible with the
subsequent entry and business model of the firgkehaand secondary market. If the
company'’s technical strength is strong, new pragloah have a high degree of innovation, or
are derived from the "customized" development dfeptial market demand in developed
countries, the company often has greater confidemapen up the developed market in the
first time. In order to choose a jumping path toafiy realize technological innovation.
However, if the company’s technological strengtinrez support the R&D of sufficiently
differentiated new products, then as a conservatigeket operation strategy, the company
chooses to put new products into emerging countykets at a relatively low cost to test
market response. The adoption will have a greatssipility.

(4) The experience of enterprise internationalmatias no significant influence on the
choice of reverse innovation path of latecomer rpniges (p=0.078>0.05). Research
hypothesis 4 is not supported. Existing researcbwshthat companies with rich
internationalization experience often have morerseas relationship capital, and can obtain
local knowledge learning opportunities by estalatigh/arious communication channels with
overseas suppliers or customers. This is impoftartompanies to explore overseas markets
and specific Operational strategies have imporiamglications. The internationalization
experience of enterprises not only helps to redheeuncertainty of international market
operations, but also provides optimized decisiarsehterprises to enter overseas markets.
However, the analysis results of the sample datasrarticle show that the internationalization
experience does not have a significant impact enctioice of reverse innovation path of
latecomer companies. The impact is too low.

5. Conclusion

In this paper, the path selection of reverse intiomeof later-developing enterprises is the
research object. From the perspective of reversevation chain, this paper studies the
influence of creative sources, product technoldgitaovation degree, enterprise technical
strength and enterprise internationalization exgpex¢ on the selection of reverse innovation
path of late-comer enterprises. The study found:

First, if the creativity of reverse innovative pumts directly originates from developed
countries’ markets, companies are more inclinethtibse a jump-type reverse innovation path,
that is, to directly launch innovative productsi@veloped countriés markets; on the contrary,
if the product ideas originate from emerging comstrCompanies tend to adopt a gradual
reverse innovation path, that is, to use the lowaket or other emerging country markets as the
primary market for new products. After a successhuisition, they will choose the right time
to import the products into the developed markets.

Second, the stronger the technological strengdmanterprise, the more inclined it is to
choose the leap-type reverse innovation path. Gealye the weaker the technological strength
of the enterprise, the more it tends to choos@ttremental reverse innovation path. Technical
strength is not only embodied in R&D and designatiljiies, but also a deeper and more
systematic organizational innovation capability amgovation support capability. It ensures
that the company has a steady stream of technalogfinovation capabilities and strong
capabilities by providing continuous support fochteological learning and timely response.
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The ability to tolerate trial and error enhances alility of enterprises to quickly adapt and
dynamically adjust to technological uncertaintieaéw markets, and enhance their confidence
in successfully entering the markets of developedntries, thereby strengthening the
jump-type entry path.

Third, for new products based on exploratory tet@tgioal innovation strategies,
companies are more inclined to adopt jump-type nsa/énnovation implementation paths.
Conversely, if the technological development of ngaducts is excavating innovation, then
companies are more likely to adopt incremental nsa/énovation. path. This means that the
degree of technological innovation of new produtigesponds to technological novelty and
technological confidence, which has a significampact on the international diffusion path of
technologies, and the increase in the degree alvaiion can accelerate the transfer of new
technologies to developed countries’ markets.
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