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Abstract—This paper presents a risk estimate for commercial
cluster development using Random Variation of demand, to
estimate the risk loss of demand fluctuation for the commercial
cluster, and adopting Logit Model and Maximum Likelihood
Method to estimate demand fluctuation because of business
model innovation. Base on these two methods, we can get the
approach to effectively estimate the incidence that the business
model innovation would bring risk to commercial cluster, then,
we can give the early warning to the commercial cluster and
explore the ways according to the risk probability.

Keywords-business model; commercial cluster; commercial
Cluster; risk.

I. INTRODUCTION

Business model was considered as a new perspective of
firm strategy by most scholars, but they have different
understanding on it, such as the references consider that
business is a structural model that means how core firm
transacts with consumers and suppliers. But the others
believe that business is a construct of product, service and
information [1], and describe business model as a story of
firms how to operate and increase profit [2]. While the other
thinks business model supplies a consistency framework
that takes technology as input and generates profitable and
sustainable revenue by transfer mechanism of customer and
market. The references presents business model is an
expected set to get business success in the changing
environment, and defines that a business model is a
conceptual tool that contains a set of elements and their
relationships and allows expressing the business logic of a
specific firm.

The business model concept also has been addressed in
the domains of innovation and technology management. In
addition to adopting business models to facilitate
technological innovation and the management of technology,
firms can view the business model itself as a subject of
innovation [3]. A concept similar to open innovation is
collaborative entrepreneurship, which is “the creation of
something of economic value based on new jointly
generated ideas that emerge from the sharing of information
and knowledge” [4]. Open innovation requires the adoption
of new, open business models designed for sharing or
licensing technologies. The business model itself can
become part of intellectual property [5]. Open business
models, apart from being a subject of innovation, may
prompt additional business model innovation in

complementary markets as a consequence of the
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reconfiguration of downstream activities and capabilities.

From the point of view of the focal firm, the activities of
external innovators can be organized as a collaborative
community or as a market [6], which in turn implies
different business model configurations: in the former
(community), members are often willing to collaborate and
work for free, while in the latter (market) innovators
develop multiple competing varieties of complementary
goods, components, or services, with little cooperation
among them.

There is an increasing consensus that business model
innovation is key to firm performance. A significant number
of scholars focus on business model innovation as a vehicle
for corporate transformation and renewal [7,8]. The
reference have identified barriers to business model
innovation in existing firms, such as the configurations of
assets and processes, which may be subject to inertia, as
well as the cognitive inability of managers to understand the
value potential of a new business model [9]. How can these
barriers be overcome? Some scholars contend that the
business model takes shape through a process of
experimentation [10,11], which might differ for different
organizations in different competitive landscapes. For
example, propose a three-step process of analysis to help
managers in knowledge-intensive organizations improve
their business models.

A specific leadership agenda might be required for
business model innovation. To overcome the rigidity that
accompanies established business models, the reference
propose that companies be made more agile, which can be
achieved by developing three meta-capabilities [12]:
strategic sensitivity, leadership unity, and resource flexibility.
In a similar vein, the other highlight how the effective
management of complex business models “depend[s] on
leadership that can make dynamic decisions, build
commitment to both overarching visions and agenda
specific goals, learn actively at multiple levels and engage
conflict”[11]. The reference also emphasizes the importance
of the behavioral aspects involved in business model
innovation. They suggest that mutual engagement and
organizational justice are needed and that managers should
focus on the relational dynamics at the level of informal
organization [12].

But in China, there are many commercial clusters
distributed in different cities, if the business model is
changed into a new one, it means many firms of commercial
clusters may fall into dilemma, even go bankrupt. However,



given the economic development level, infrastructure,
geographical environment, consumption concept and other
social conditions in China, the probability of risk or
challenge may be low. Therefore, to forecast the probability
of risk seems to be critical.

IIL.

With the development of logistics system and
information technology, the probability of business model
change and distribution channel innovation will increase,
then more and more firms adopt the direct sale model by
online using advanced information technology, so it bring
the business companies of commerce cluster much threat.
Facing this future threat, commerce cluster should estimate
the risk probability firstly. This paper forecasts the risk
probability base on Random Variation of demand.

First, we suppose X is the demand quantity of clients
from commerce cluster (X € [0,4+x]). fy(x) is the
probability density function of X, and € as a constant is the
theoretical predicted value. The difference between actual
demand and theoretical predicted value results in demand
fluctuation, and we define the demand fluctuation
asll =|X—¢|, (1 €[0,+x]). Then we can get the
probability density function of II as fy(x) and the
probability of demand fluctuation base on fyx(x) and
Linear Properties. The detail is as following.

Supposing frj(n) is the probability density function
of I1, then

fim@=p(I <m)=p(|X —¢|<m)=ple—nm<X<e+
m)=J; "y fr@)dx,
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fx (e + m).

METHODOLOGY

o an
When ¢ —m >0, it means 0 < <e¢e, fr(m)=p{l <
+ oF _ 8 JI T fx(x)ax
m) =[O fe@dx, fu(m) =5 === = fi (e +
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as following.
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In this paper, we attempt to explore the loss of business
firms with demand fluctuation of clients. As following Fig.1,
is one part of supply chain, including in manufacturer (M),
business firm of commerce cluster (B), and client (C). We
can ensure the relation between the demand and the risk
probability of demand fluctuation base on formula (1), but it
is not enough, we also need the method to measure the risk
loss to find out the risk degree.
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M2 B C2
M3 C3
Figure 1.  Inventory Cost system of Supply Chain

Before analyzing the risk loss and to simplify the
complicated conditions, we suppose that (1) there is only
one commerce cluster consists of many business firms, and
a firm only supplies one product, (2) the demand of clients
is random, (3) business firms order goods base on predicted
value for demand.

According to literatures, inventory cost usually consists
of purchasing cost, stockholding cost, and inventory
shortage cost. To business firms, the total inventory cost is
as following.

C=CR+CH+CY, CR=C, + C.Qq
If x~ f(x), then CR=C, +C,Qq. C"=["Cp(Qq—

0f (@dx, €'=[24C, (x — Q)f (x)dx, and

C=Cy + CQut [ € (Qu — ) F () dx+[;2 €, (x —
QF@dx ()

According to assumption (3), because business firms
order goods base on predicted value for demand,Q,; = &,
then formula (2) can be changed into following formula.

C=C, + CteJrfO'S Cp(e— x)f(x)dx+f0£ C, (x — &)f (x)dx
3)

It should be noted, if there is no demand fluctuation, the
business firm’s predicted value for demand equals to the
actual demand quantity (¢=x). Meanwhile, business firm
order goods according to the predicted value for demand, so
e=x=Q,. Therefore, under the condition of no demand
fluctuation, the total inventory cost of business firms is as
following.

C=C, + Cee +5 4

So we can get the risk loss of demand fluctuation by
formula (3) and (4).

AC=f0‘s Cn(e— x)f(x)dx+fog C, (x —&)f(x)dx — %Che %)

C: Total inventory cost of business firm, C®: Purchasing
cost of business firm, C: Stockholding cost of business
firm, C": Inventory shortage cost of business firm, C,:
Purchase cost of one time of business firm, C,: Transport
cost of unit product from manufacturer to business firm, Cj:
Stockholding cost of unit product of business firm, Cy:
Inventory shortage cost of unit product of business firm, Qg :
Order quantity of business firm, &: Predicted value for
demand, x: Demand quantity of client for business firm in
an order cycle time of business firm, f(x): Probability
density function of x.



Base on the Random Variation Model, we can know the
business firm’s risk loss process as formula (5), and we can
also find that the loss risk depends on & (Predicted value
for demand) and x (Demand quantity of client in an order
cycle time of business firm). It means that the client’s actual
demand quantity is critical to business firm’s cost and
performance. But the key issue of x depends on the
business model of manufacturers. If the manufacturers
change their distribution channel into multichannel or direct
marketing channel by online or other innovation forms,
according to the literatures, it will bring consumers more
benefit of convenience, time, price, etc., then the consumers
will prefer to purchase by direct channel.

There is a key problem that is what percentage about x
in X7 (Total demand of a product in the entire market). If
the percentage level is high, it means that consumers
purchase from business firms of commercial cluster largely.
On the contrary, even AC is low, if the clients interest in
new marketing channel and buy the products by online, the
business firms of commercial cluster are still facing much
risk that will impede their development. So AC is not the
only enough condition to estimate the development risk of
commercial cluster base on the business model innovation.
We need to know the parameter x. But the parameter x is
related to the manufacturer’s business model, and it means
that we should estimate x according to the manufacturer’s
business model, otherwise, we can’t get the AC, and we

would not know the development risk of commercial cluster.

The detail of estimating x is as following process.

X = q;p; (6)

x;: The client i’s purchasing quantity from business
firms of commercial cluster for a kind of product,

qi: Respondent i’s total purchasing quantity (units/year)
of the product.

pi: Respondent i’s purchasing choice probability from
business firms of commercial cluster after the manufacturers
changing their business model into multichannel or direct
marketing channel.

x; is the individual demand quantity, and transform it to
aggregate level to a multiple linear regression equation, as
formula (7):

x = (S) i=19i Pi (7

T denotes the total product quantity of the products per
year for the entire market; Q means the total quantity of the
products per year summed over the sample.

Path: “scales up” the sample of respondents to the
population level according to T/Q. So, to obtain p; is the
critical step, because other variables can be known easily by
investigation and transaction records. According to some
literatures, the scholars used Logit models to estimate
customer response [11,12], so here we adapt Logit Model to
get p; for the client’s decreasing choice probability. Taking
into account clients’ purchasing preference (u;) from
business firms of commercial cluster, p;can be described as
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formula (8).
We can obtain the individual future choice probability of
a kind of product using the following Logit Model.

exp (au;)
p; = Zkev ; exp (auy)
0

ifievy;
ifi &V

®)

V;= A set of respondent i’s purchasing probability from
difference channel, here we define it as the business firms of
commercial cluster where the respondents will purchase in
the next year.

u;= Respondent i’s purchasing probability from the
business firms of commercial cluster, here we define it as
the ratio between the purchasing quantity that respondents
bought from business firms of commercial cluster and all
the quantity that respondents bought from different channels.

u,= Respondent i’s purchasing probability from various
channel (u; € uy).

We can estimate the parameter o in Equation (8) by
maximizing the following likelihood function:

L(p) = [T, (p)% (1 — p;)1—% ©)
So,  InL(p) = [In(@;®") + -+ In (p;°)] + [In(1 —
pi)(1_61) + ]
Let dInL(p;) — 0’ SO, 21:151 _ n_Zi:1 6i_
dp; pi 1-p;

Here 6; equals 1 if respondent i last purchased from
business firms of commercial cluster and equals 0 otherwise.
Therefore, we can get the Maximizing Likelihood

A

Estimation Value p as formula (10).

_1lgn

p=13m.5 (10)
According to Binomial Logit Model:
1
Pi = e (11)

Then, let p; = P, we can obtain parameter o. Here, u;,
u;, and §; can be investigated with questionnaires and we
can analyze x with the data.

Therefore, base on parameter x and &, we can calculate
AC, and analyze the risk loss of demand fluctuation and the
risk degree. Then we can estimate the actual risk of business
model innovation bringing to commercial cluster.

II.

The approach to estimate the development risk of
commercial cluster is necessary, especially in China.
Because the commercial cluster of China differs from other
countries’. At present, the commercial clusters are the
critical part of supply chain in China, and most of
manufacturers’ distribution channels depend on the
commercial clusters, and the business firms of commercial
clusters as middlemen distribute the products to various
regions and collect the marketing information for
manufacturers. It is well known, China is a large country,
and the consumers distributed in different areas, if there are
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no these middlemen, the manufacturers, especially small
firms, can’t invest so much for the marketing in a large
market. But now it is changed, with the development of
logistics industry and information technology, more and
more retailers and clients purchase by online or other
channels, and the developed logistics system will support
the transaction well. Even though you live in a remote
village, you can order by online or telephone, and the
product will arrive at your appointed place in several days.

Although most manufacturers cooperate with middlemen
sequentially, they choose some e-business firms, such as
Tmall, 360buy. These firms are new kinds of e-business
clusters, and they operate their business depending on
modern logistics system and information technology to
finish the transaction with consumers directly. This kind of
business model also brings the traditional commercial
clusters more threats directly or indirectly. With the increase
of credit rating, more and more clients or consumers will
prefer to this purchasing channel, and just for the clients or
consumers’ changing, more and more manufacturers will
prefer to e-business firms as their middlemen to distribute
the products.

In addition, some manufacturers also build up their
direct sale system with the aid of logistics and information.
They set up many direct sale branches in the market and
supply their products to consumers directly by their
inventory and distribution system. This way can interest
consumers in their products, but its marketing cost is high
and it decreases the company’s revenue. To most
manufacturers, they have no ability to operate with this
method.

Now, the traditional commercial cluster was in trouble,
but it doesn’t means the commercial cluster faces to serious
risk, at least in the near future it can’t happen. Because the
direct sale or e-business can’t meet all consumers’ needs at
present, and the purchasing risk of online effect on clients or
consumers’ psychology, such as credit, quality, transaction
time, etc. However, since the traditional commercial cluster
faces to the risk, they have to prepare for it in advance,
otherwise, once the risk becomes serious, it will bring them
massive assault.

Consequently, the risk should cause our attention. In this
paper we estimate the risk loss of demand fluctuation for the
commercial cluster with Random Variation, and its main
purpose is to test the loss that demand fluctuation brings to
business firms of commercial cluster in the all supply chain.
Then we adopt Logit Model and Maximum Likelihood
Method to test the demand fluctuation for the commercial
cluster. Although it is not serious risk at present, we attempt
to find this approach to the commercial cluster to forecast
the risk constantly, and when we find the risk is dangerous
to development of commercial cluster, they should find
ways to remove the trouble.

Iv.

In China there are so many commercial clusters
distributed in most of cities, and it is very important to the
local economy. But it is a fatal risk to these traditional
commercial clusters as soon as the logistics industry and
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information technology develop to a more perfect lever. To
the local government, the business firms or the middlemen,
they have to face to the fact in the future. Since it is
inevitable, we should cognize the risk and prepare for
meeting it.

Firstly, the participators should know the development
trend of logistics and information technology. Only we
understand it, we can know what and how change it will
bring to our modern economy in the future.

Secondly, since realizing it will bring the traditional
commercial clusters much risk, we should know how to get
the risk degree. Maybe there are many methods to obtain the
risk degree, but in this paper, the way of risk estimate is not
only easy to understand, but also can get the right result by
investigation data.

Thirdly, to develop continuously in the future, the
commercial clusters should develop their competitive
advantage to control their downstream market. Otherwise,
as soon as lose the downstream market, the commercial
cluster will be meaningful to exist. Base on this, they also
need to develop their logistics and information service, and
improve it for their sale step by step.

Finally, commercial cluster can’t develop well without
manufacture. Since it is obbligato part, the local government
should actively guide the firms or the investors to invest in
manufacture to support the local commercial cluster to
sustainable development.
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