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Abstract: According to the basic ideas of the maturity model (Capability Maturity Model, CMM), the maturity
model and its capability maturity comprehensive evaluation method of civil aircrafts’ customer service system
are established from five aspects: Engineering and technical support, marketing and customer support, spare
parts support, flight training and techmcal publications. Referencing survey results of the customer service
satisfaction from airlines, weights was determined by expert advice and the multi-level fuzzy comprehensive
evaluation method was used, to evaluate maturity level on the actual customer service system of Comac's
customer service center and to make the current maturity level clear. Finally, the continuous improvement
suggestions were put forward.
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INTRODUCTION

Today, the ability of civil aircraft customer service
has become one of the key factors of civil aircraft
manufacturers to participate in market competition. For
civil aircraft industry, it is very important for the customer
service ability of civil aircraft to build mature and rational
customer service system which is suitable for national
conditions and market demand of commercial service
strategy.

Capability Maturity Model (CMM) was developed
by Camegie Mellon University’s Software engineering
institute for organization development in September
1986. CMM provided a framework of capability stepwise
evolution process which could help developers to s
elect process-improvement strategies by determiung
their cwrrent process maturity and identifying the most
critical issues to improve their software quality and
process. It was the gradual improvement of the
management level and continuous process improvement.
Since the launch of Capability Maturity Model (CMM)
(Paulk, 1995), it has had a profound influence on the
software industry around the world and achieved good
success of solving the problem of software process
(Herbsleb et al., 1997). This tool also has been gradually
applied m various fields and then a multiple models
based on CMM appeared, constituting the CMM cluster
which 1s known as: Personnel Capability Maturity Model

(P-CMM) (Curtis et al., 2009), Software  Acquisition
Maturity Model (SA-CMM) (Tiang et al, 2004), the
Systems Engineering Capability Maturity Model degrees
(SE-CMM), Project Management Capability Maturity
Model (PMMM). At present, quite a few scholars are
trying to apply CMM model in other areas, such as the
construction enterprise project management, marketing,
enterprise  knowledge management, teaching
management, teaching management and so on.

But there are only few research and development for
the capability maturity model in the service area, such as
the Service Capability Maturity Model (SEE-CMM)
(Niessink et al., 2005) and IT service capability maturity
model (Becker et al, 2009) . So it would be very
meaningful to apply the Capability Maturity Model
(CMM) to research the customer service system of civil
aircraft whose role for the enterprise's sustainable
development would be more and more important. So it
requires the mmprovement and mature of the customer
service system in the enterprise development and market
competition. The CMM are used to divide maturity level
of customer service system and determine the key process
areas of each maturity level and set up goals and
improvement order.

Civil aircraft customer service should include but not
The maintenance
engineermg support, technical publications, spare parts
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support, customer training, flight operation support,
engineering services, technical services, fleet monitoring,
field service, fast response. For the international famous
manufactures, such as boemng and airbus, the customer
service has formed mature systems of customer service
after years of development which enhance their
competitiveness for they always on the important position
of enterprise development. But the civil aircraft
development is relatively late in owr country and the
customer service is still at the exploration stage.
According to the CMM maturity classification concept,
the CMM 1s assessed to five level by the extent to which
the process is initial, basic, defined, managed, optimal.
The five level of capability maturity is shown in Fig. 1.

The characteristics of the five maturity levels are
described respectively as follows:

The initial level: Tn this stage, the civil aircraft customer
service system has not yet finished and customer service
mvolves only simple maintenances and spares support
services. Business scope is small, stable customer
relationship has not yet been established and service
product or organization has no standardized and not
mature. Customer service ability 1s low and at the early
stage of development.

The basic level: In this stage, the overall framework of the
basic civil aircraft customer service system 1s basiclly
formed after training process, organization structure is
more reasonable, customer service has accuniulated some
experience through a long time, business gradually is
mvolved more comprehensive, the work team has a large
scale, service process is more standard and preliminary
customer service network, support network for supplier
and spare parts support network is bulit and a basic
ability of customer responsiveness, maintenance support,
engineering technical support etc is built. But the
business is still in the maturing and perfecting stage.

The defined level: After years of development, at this
stage, the civil aircraft customer service system has
developed relatively completed, with perpetual optimized
orgamzation, the standard customer service process,
aircraft reliability momtoring management ability, rapid
response ability, engineering technical support ability,
aircraft maintenance support ability and the professional
site representative team, management capabilities of
suppliers, spare parts support network, as well as
advanced technical publications compile ability, meeting
the need of the large passenger aircrafts and regional
aircrafts both at home and abroad. It has achieved
mnternational standards or requirements m customer

Standardizing process
Traiming process
| Initial level |

Fig. 1: Five levels of capability maturity

training quality, spare parts support system, technical
publications compile level, customer support system and
soonto.

The managed level: At this stage, the civil aircraft
customer service system 1s almost mature. For engineering
techmical support, 1t has formed global service network,
with the ability to support the customers both at home
and abroad. For flight training support, it has the ability to
aircraft operation support, customers traming, research
ability and so on core competencies. For spare parts
support, it has the mature spare parts support network
and logistics network and provide spare parts sales,
leasing, agent, consignment, etc. It can provide all-
inclusive service, paid by the hour service and other
service products with high customer satisfaction. For
technical publication support, it can provide a variety of
products. It has mature customer relationship
management system, to communicate with the customers
and the digitization construction achieves a higher level.

The optimal level: In this stage, the ability of customer
service system becomes one of the core competitiveness
of enterprises with the characteristics of the brand
customer service products. Enterprise has its own
research and development team, its own independent
intellectual property rights of new technology and new
theory. Civil aircraft customer service system is one part
of enterprise development and has a strong vitality and
sustainable development.

Considering international experience and the actual
requirement of the civil aircraft customer service, we
evaluate the civil aircraft customer service capability
maturity respectively from five big aspects, including the
engineering and techmcal support, marketing and
customer support, spare parts support, flight training and
technical publications, about 18 items. The indicators of
of capability maturity 1s shown in Table 1.

CMM ESTABLISHED AND ANALYZED

Comac's customer service center was established 1n
2008, has been completed regional aircraft flight traimng
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Table 1: Indicators of capability maturity

Target

First Level indicators

The secondary indicators

The civil aircraft customer service capability maturity

Market and customer support
Spare parts support

Flight training

Technical publications

Engineering technical support

Reliability monitoring management ability

Quick response ability

Engineering and technical support ability

Aircraft maintenance supp ort. capability
Professional site team

Tntemational business ability

Supplier customer service management capabilities
Customer relationship management skills
Custorner product development and sales ability
Warranty claim service ability

Supplier support network

Materials logistics network

Supply chain service business and service products
Custormner training ability

Flight operation support capability

Training research ability

Advanced technical publications by ability

Whole lite racking management ability

center and the construction of spare parts support
center and now it is at the early stage of development
and customer service ability 1s in the construction

stage.

The fuzzy comprehensive evaluation model: Fuzzy
comprehensive evaluation method is a assessment
method that applies fuzzy mathematical principles to
evaluate things and phenomenon affected by variety of
factors. It applies the membership degree to change the
qualitative evaluation into quantitative evaluate on, to
gives object which 1s restricted by various factors to make
an overall evaluation. It has the characteristic that results
are clearly, systemic is strong and can well solve the
problems of fuzzy and hard to quantify, suitable for all
kinds of uncertain problems (Huang and Wang, 2004,
Bai et al., 2010).

The membership functions can be determined based
on the characteristics of the various evaluation factors.
There are many kinds of methods to determme the
membership functions, for example, F statistical method,
distribution of various types of F. Of course, the value
can be given directly by experts.

Specific steps are as follows:

¢ Determine the factor set of evaluation object, that is
U= {u,u,, ..., u}b. It 1s a set composed of m kinds of
evaluation factors

¢+ Determine the evaluation set, that 1s V = (v, v, ..,
V). It’s a set composed of n kinds of evaluation
standards. Here, v, may be "good", "important" and
"mature" and so on

+  Construct single-factor evaluation matrix. Hvaluate
single-factor and then get vector R as shown in Eq. 1:

R LTt N
R Fy By - F

R=| 2| B T (])
R, Pz Fn o Bm

A single-factor evaluation matrix R is constituted by
numbers of single-factor evaluation vector put together.
The factor weight set of the second mdex factors set
A={a.a,--a }tas , where a>>0 and:

According to fuzzy transform principle, B= (b, b, ...,
b, = AR, b; is the membership degree.

For the first evaluation set, it can get C according to
C=AB=(c, ¢, C;, ¢, C;) which is the general objective
evaluation vector. A is the value of the weight of
evaluation mdex for the first layer.

The weight of a judge setis G=(g,, g ..., Bn)- 15 a
numeric value. So the single factor integrated evaluation
can be got by fermulation X, = B.G" and the multi-factor
comprehensive evaluation value can use the formula
X =C.GT 1o get.

Determining evaluation system and the weight vector:
The evaluation factors system was determined by the way
of actual investigation, experts opinions, reference of
related research. The assessment factors system U and
weighting vector A are get by Delphi method combined
with analytic hierarchy process, regardless of the weights
of experts themselves. Which are shown in Table 2.

Determine the fuzzy relationship matrix: The evaluation
sets of customer service maturity are: V = {v,, v,, V3,V,,
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Table 2: Weight of two evaluation indicators

Indicator Maturity
Ui 0.2114 02 0.2068 0.1932 0.1886
Uij 0.1990 0.1850 0.3390 0.3352 0.489
0.1974 0.2148 0.3408 0.3408 0.511
0.2012 0.2124 0.3202 0.3240
0.2023 0.1850
0.2001 0.2029

v, = {lmtial stage, the sumple specification level, the
standard level, maturity level, contimuously improve
level}.

According to the results of 10 experts who are
mvited to score , fuzzy relationship matrix are get as
follows:

04 05 01 0 0
03 06 01 0 0
R,=|02 0§ 02 0 0
02 07 01 0 0
03 05 02 0 0

08 02 0 0
02 06 01 01
R,=|03 05 02
07 03
06 04 0 0

[=J = I = = I =

[02 07 01
R.=|05 04 01
08 02 0 0 0

[0.1 06 03 0 0
R,=|02 06 02 0 0
09 o1 0 0 0

[02 02 06 0 0

Rys=
102 07 01 0 0

Determining the results vector: The evaluation vector of
customer service capability maturity s get by putting
corresponding factor weights and evaluation matrix into
fuzzy evaluation model, the calculation results are as
follows:

Engmeering technical support ability evaluation
vector:

04 05 0.1
03 06 0.1
B, =A,-R, =(0.1990,0.1974,0.2012,0.2023,0.2001)+ 0.2 0.6 02
02 07 0.1
03 05 02

=T e T = B e I o |
[==l e e e R =

=(0.2796,0.5803, 0.1401, 0, 0)

The other customer service evaluation vectors are

get i the same way:

B,; = (0.5060,0.4087, 0.0640, 0.0215, 0)
B, = (0494, 0.4376, 0.0680, 0, 0)

B, = (0.3933,0.4380, 0.1687, 0, 0

B (0.2000, 0.4555, 0.3445,0,0)

o3

u

So:

0.2796  0.5803 0.1401 0
0.5060 04087 0.0640 0.0215
B=| 04944 04376 0.0680 0
0.3933 04380 0.1687 0
0.2000 0.4555 0.3445 0

[= = = = I

Multi-factor fuzzy comprehensive evaluation matrix: The
multi-factor comprehensive
customer service capability maturity can be get according
to the above results:

evaluation vector for

C=A-B= (0,05 0504, 5) = (0.3763, 0.4654, 01540, 0.0043, 0y (4)

The evaluation vector 13 the comprehensive result of
the single factor evaluation result above which 15 the
comprehensive evaluation vector for the customer service
capability maturity. It considers not only the nfluence of
the first level of evaluation index, also the effect of
secondary indexes, thus kept all evaluation information at
all levels.

Supposing the weight of each evaluation grade of the
.V 18 G = (1, 2, 3, 4, 5),

initial stage, the simple

Judge set V = (v, v,, ...
respectively  represent
specification level, the standard level, maturity level,
continuous improvement.

The single factor evaluation results can be obtained
X, =B, -G"=1.8605.

The corresponding indicators of single factor
evaluation results are get in the same way:

(X Xog Koo X, X,) =(1.8605, 1.6014,1.5736, 1.7754, 2.1445) (5)

Multi-factor evaluation results are obtained by
formula X = C.G", that is the capability maturity of
customer service system is 1.7734. The result shows that
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the maturity level of customer service center system is
between the wutial level and simple specification level and
tends to simple specification level. This result matches the
situation that the customer service center was just bult
and the business 1s not comprehensive, with little
accumulate experience.

CONCLUSION

It can be seen from the above evaluation results, the
customer service system is still in a lower maturity level,
with  customer service ability needing to improve.
Analyzing evaluation results of each single factor, it can
be seen that the corresponding technical publications
business maturity 1s highest, followed by engineering and
technical support, flight traimng, marketing and customer
support, the last 1s spare parts support. This shows that
customer service center should pay attention to the
supply cham support network of suppliers, logistics
network first, next to the
maintenance, flight training ability, engineering technical
support, etc., because they are still in the primary stage.
So the departments of customer service company need to
accumulate experience, constantly improve customer
service system, strengthen the investment in main

customer relationship

business and standard the job process, to adapt to the
future development needs. These results are applied in the
actual enterprise strategic planming and day-to-day
operations and play a positive role.
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