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The missing of performance evaluation system of E-government project is a serious problem in this field. The construction efficiency and result can not be secured without a sound and complete evaluation system and the missing can further affect the realization of the E-government strategic target, and finally hamper the speed and quality of constructing service-oriented government. Based on the strategic background and management status of our E-government, this article elaborates the importance of performance evaluation of E-government, and it is a positive exploration in this field and provided new thoughts and analytical method.
I.
The necessity of promoting performance evaluation of E-government project
i.
The strategic background of performance evaluation of E-government
1.
Constructing E-government has become an important content of government management innovation.

E-government is based on the fact that the information technology, with internet as its core, is implemented deeply in the government management and service. Its implementation has important promoting effect on changing government function, simplifying government organization, reducing government management cost, enhancing government service capability. The information construction based on E-government will surely bring a profound revolution for government management, the management innovation of E-government is an important part of government management innovation, whose development, in return, will push the management innovation of E- government to a higher level. In the construction of E- government in current countries, it has converged multiple values of government function transfer, system innovation, mechanism innovation and method innovation of management and service. It is an important task for our government to tackle how to implement the beneficial result of the E-government development, boost E- government management innovation, and enhance public satisfaction.
2.
E-government technology transformation and innovation promote the development of E-government.
With the rapid development and extensive application of information and internet technology, it is a world trend to establish electronic net government and enhance E-government development. The essence of E-government is to construct government structure and running pattern that is more suitable to the information technology by utilizing information and other technology. By utilizing information technology in its management and service, government can on one hand respond to social demand more actively, and take relevant measures to realize the demand and interest fairly and effectively; on the other hand, it can contribute to the optimization and reorganization of government structure and workflow, constructing a lean, effective, disinterested and fair government operation mode.
3.
Performance evaluation of E-government is an indispensable part of government performance evaluation.

21st century is a country evaluation era, improving government performance is always the basic target of public management. Based on the advantage of E-government in government revolution and performance enhancing, E-government has become the main operation method of government and it also important measures for government to implement management and service function in better way. It is a problem that needs each and every country and government to monitor if E-government can realize the expected effect after large investment and construction. It is like that the performance of E-government itself has become a part of the performance of the government. So the evaluation is also an indispensable part of government performance evaluation. Therefore to evaluate the government performance objectively, completely and fairly, E-government evaluation must been done correctly. So the evaluation for E-government has important meaning for theory and reality, and can provide new momentum for the management innovation of E-government.
ii.
The missing of performance evaluation system in E-government and its influence
The successful experience of some countries in the performance evaluation fields of E-government has proved: The advanced mutual interaction and integrated performance evaluation of E-government means not only more mature technological structure but also a management mechanism that is result oriented and is constantly perfecting. That is, a loop procedure consisted by “planning”, “implementation”, “supervision and audit” and “maintenance and improvement”. In this process, project performance evaluation, as the main content of “supervision and audit”, is the hinge connecting operation result with maintenance and improvement, as well as new plan drafting, thus has significant function.
So far, there is no perfect performance evaluation system for E-government, and there is no similar evaluation work in reality. The missing of this system makes the supervision and evaluation a weak point in the management mechanism of our E-government, and further makes the whole management process into a broken status, so it is difficult to implement relevant improvement and to realize continuous benign circulation of self improvement.
Due to lack of complete and effective project performance evaluation system for E-government, in the current E-government supervision mechanism of different level governments, there is only audit on legitimacy of funds usage, no evaluation on the realization level of the anticipated project target; there is only evaluation on the overall informationization implementation and development level, no individual evaluation on detailed E-government project. This leads to no clear picture on if the project has met the expected effect after years of huge investment, and further more, the finance department can not evaluate the effectiveness of investment, and construction department can not summarize experience and lessons; planning department can not get know the clear situation of current E-government so can not make scientific decision and implement into practice.
Obviously, our E-government can not get to a higher level if we can not get rid of the messy situation and realize the loop management process, no matter how much we invest. Therefore, to secure the E-government strategy’s smooth implementation, it is a must to establish a complete and effective performance evaluation system for E-government, and implement it into the afterwards improvement and adjustment, thus realize the close-loop process.
iii.
Concept of E-government project performance evaluation
E-government project performance evaluation means specialized institute and personnel use objective fact and data, follow certain rules and procedures, observe unified standards and specific index system, to make objective, fair and accurate judgment on the input and output of E-government project through quantitative and qualitative comparison analysis. It is an important link to promote administrative system reform, it is an effective channel to boost public service capability of government and also significant method to enhance government image and reputation, as well as guarantee of national information security and necessary measure to improve performance of E-government.

Based on domestic and international practice, the E-government project has risk in implementation and is high risk project. In “UN 2003 public field report: Electronic government at cross”, UN has classified E-government into three categories: first, wasting E-government, that is, input without output; second, E-government without target, namely, output without benefit; third one is meaningful E-government with output and benefit. Through study on E-government, This report has indicated that the failure rate is as high as 60%-80% for E-government project in developing countries. In light of the high risk of E-government project, the E-government project performance evaluation has been gaining importance gradually.
iv.
The importance of promoting E-government project performance evaluation
E-government is a significant and profound reform of public management system and another strategic competition of all the countries. Making a general survey of the increasing government informationization in the world, we can feel that the success or failure can profoundly influence the comprehensive competition strength of a country, so it has great importance both in theory and practice. 
Theoretically, the current international E-government project performance evaluation study has just started with few theory results. There is considerable difference among each and every theory in structure and method, and every theory is still developing without a mature system. Different from commerce field, E-government is greatly influenced by the political system and social and humanity environment, so even there is mature evaluation system, the methods and means can hardly applicable for our government. Therefore, to establish a practical E-government project evaluation system that suits our political system and current basic situation and to make it widespread, we need to innovate and design from level of theory.
In the view of practice, it is already a common sense in our governments and academic circles to construct a performance evaluation system of E-government project suitable to our country. With the gradual implementation and increasing informationization of E-government, government has increasing reliance on information system. In the circumstance of global integration, to maintain steady economy development, and social progress, safeguard national authority, information security and self interests, we must strength the construction of information system, evaluate the security quality and adaptability from technical point of view, thus timely discover the problems in the construction and implementation process of E-government, then take relevant measures and draft positive strategy to safeguard national security and interests.
All in all, E-government is a developing concept and is constantly advancing and perfecting. Therefore, evaluation of E-government performance is a new and mobile study subject, with challenging and leading demand, its importance is quite apparent, and it is an professionally meaningful work. It is objective requirement of E-government development strategy to absorb international mainstream theory and advanced experience to constitute a performance evaluation system adapted to our practical national situation, it has significant importance to perfect our E-government management control system and improve E-government construction result.
II.
The construction of E-government performance evaluation index system
i.
Principle of designing
It is not a simple compiling and assembling of index, but a congregation of index that can comprehensively reflect real situation of E-government project performance. The design of index system is aimed at the establishment of comprehensive performance evaluation system of E-government project, the service-oriented government’s comprehensive evaluation of E-government project performance, so the following rules need to be observed.

1.
Systematicness.
This requires performance evaluation system of E-government project has conformity with the strategic target and evaluation aim. The system must have distinctive classification, reasonable structure, well coordinated, so it can comprehensively reflect the basic status of E-government project and provide necessary data accordingly. In performance evaluation system of E-government project, index should have independence, can not be overlapped.
2.
Comprehensiveness.
The chosen index should cover each and every side of E-government project. Index system should cover service, technology, sustainability, cost effectiveness and reusability. And it should be simplified as long as the evaluation target can be realized, so it can give evaluator a clear view about all the aspects of E-government project.
3.
Scientificalness.
The design of technical index system should be reflecting all aspects of relation and levels of E-government scientifically and accurately. On one hand, the choice of index and level classification should be in line with basic thinking logic, that is, there is a clear boundary between indexes to avoid misinterpretation or overlapping; on the other hand, the index should reflect the reality and trend of E-government closely.
4.
Feasibility.
The index should be collectable and quantitative, every index can be surveyed or measured. First is that index should have clear direction, pinpointing the application character of the service-oriented government affairs; second, the index should have maneuverability so they can be applicable for various E-government project; thirdly, the index should be reasonable, the index system should not be unnecessarily big, fewer index be selected to reflect as comprehensive situation as possible, with consideration of feasibility and reliability of index quantitativeness.
5.
Combination of qualitative analysis and quantitative analysis.
All characters should be quantitative and standardized to lay a foundation for quantitative evaluation.
6.
Oriented to our national situation.
The design of basic index should based on international mainstream system, observing ordinary rules of E-government performance evaluation, meanwhile, it must conform to our national situation, offering specific adjustment and improvement to the current development status of our E-government. In general it should conform to the orientation and demand of our political system reform such as “scientific development”, “put people first in administration”, “building harmonious society”, and “strength administrative ability”, aimed at providing public service and improving social benefits in accordance of our current standards.
ii.
Thought of designing
Whether a performance evaluation system of E-government project is scientific and reasonable, it is large dependent on the thought of designing, during which, consideration should be given to the content and frame system of index as well as the meaning and scope of each individual index.
1.
Designing of representative index of various levels.
The choice of index is main and important part of the whole index system. Based on gained study result with view to current real situation and development status, representative first, second and third index are selected and the description, meaning and scope are scientifically defined.
2.
Description of third grade index, determination of its character.
Accurate descriptions are defined for every third grade index. Simple and brief sentences are used to summarize the content of every third grade index，and accurately determining their characters.
3.
Construction of index structure.
Establishing and standardizing scientific performance evaluation system of E-government project to facilitate the standardized operation with unified criterion. According to logic relation of various level indexes, the rationality among every index is demonstrated. A summarization of various level indexes is made through form to construct the basic structure of E-government performance evaluation index.

iii.
Detailed designing
Following the previous mentioned designing principle and thought, this article carried out detailed and concrete designing of basic index of E-government project according to the character of building service oriented government and existing study results. Generally, the designing of performance evaluation is a typical target breaking down process, that is, to break the final target into detailed small target and determine relevant evaluation standards. Obviously, this breaking down has distinctive staircase character, and the relevant index system designing also has clear staircase features. Therefore, the basic index in this article adopted three grade index structure, taking service, technology, sustainability, cost-benefits and reusability as the first grade evaluation index. And further break down to second grade and third grade. This system has three levels: 5 first grade index, 15 second grade index, and 67 third grade index. The basic structure is as below table:
Table 1: Performance evaluation system of E-government project

	First grade index
	Second grade index
	Third grade index
	Description
	Character of index

	service
	efficiency
	service speed
	main operation speed after project is handed over
	quantitative

	
	
	service timeliness
	The conformity of actual operation and relevant standards
	quantitative

	
	
	service quality
	the usability and acceptance of the project service
	quantitative

	
	
	operation simplicity
	the reduction of procedures (or workload) for user after implementation
	quantitative

	
	
	service coverage
	the application level in actual operation
	quantitative

	
	
	disadvantaged group coverage
	the application level in relevant society or economically disadvantaged group and disabled people
	quantitative

	
	the convenience for user
	flexibility of space
	the influence of physical location for user visiting system
	quantitative

	
	
	flexibility of time
	the influence of time arrangement for system user
	quantitative

	
	
	operation coverage
	the implementation level for its core operation
	quantitative

	
	
	the integration of trans-department service 
	the trans-department data sharing and service process flow integration
	quantitative

	
	
	the identification and handling ability of abnormal operation
	if possible to identify and handle abnormal operation
	quantitative

	
	
	visiting convenience for disadvantaged group
	if service and location convenient for disadvantaged group
	qualitative

	
	centered on service
	user-friendliness of interface
	if interface is pleasing and convenient
	quantitative

	
	
	the innovation level of service
	offer new service distinctive from traditional means, and the relevance with core operation
	quantitative

	
	
	reduction of claim
	the reduction of claim from citizen or enterprises on relevant operation after implementation
	quantitative

	
	
	the operation level of operator
	familiarity level of operator
	quantitative

	technology
	structure
	demand coverage
	the coverage level of the provided service on user’s demand
	quantitative

	
	
	resources allocation
	if the current can meet demand, if there is serious situation of hardware and software left unused 
	quantitative

	
	
	over all situation
	from an overall view, if the construction of this project is necessary or repeated, and how the is complementarities and redundancy with other project (or other previous phases of this project)
	qualitative

	
	
	control mechanism
	if there is suitable mechanism (audit or supervision) to ensure that the system is implemented according to original structure in the development and maintenance afterwards
	qualitative

	
	
	interoperability
	if the system interoperable with the systems of other department or if system supports this kind of interoperability
	quantitative

	
	standardization
	the standardization of technology structure
	the conformity level of technology structure design with national and international standards
	qualitative

	
	
	standardization of operation data
	if the storage format, input, output, printing and coding rule conform to departmental, national or international standards 
	quantitative

	
	
	standardization of data exchange
	if interchangeable data exchange standards are adopted
	quantitative

	
	safety
	safety plan
	if safety strategy is designed according to national safety regulations and confidentiality system 
	quantitative

	
	
	safe investment ratio
	the safe investment percentage in budget
	quantitative

	
	
	safety control
	if there suitable mechanism (such as third party audit)  to ensure the implementation according to planed safety strategy in development and maintenance
	qualitative

	
	
	safety management
	if there is complete safety regulation and if it is implemented
	quantitative

	
	
	disaster recoverability
	the recover speed and level in case of serious accident
	qualitative

	
	flexible

	extendibility
	the chance of extendibility according to need 
	quantitative

	
	
	compatibility of software
	the acceptability of new equipment
	quantitative

	
	
	adaptability of environment
	if environmental factors such as standby power and communication system are allowed to use so the system extension can be implemented
	quantitative

	
	reliability
	average no-accident time
	the normal smooth running time
	quantitative

	
	
	accuracy
	the system performing accuracy
	quantitative

	
	
	response time
	the conformity of estimated response time in system log and reasonable response time
	quantitative

	
	
	average error recover time
	the time needed for recovering back to normal operation after error
	quantitative

	system sustainability
	organization sustainability
	management organization
	if there is specialized professional management organization to plan the system’s development, promotion and maintenance
	qualitative

	
	
	clear definition of position
	if the position design and work assignment clear and reasonable in the dealing process of E-government
	qualitative

	
	
	employee training
	the training effect for system usage
	qualitative

	
	
	participation level of employees
	if employees have full participation in the development and maintenance of project
	qualitative

	
	
	the support from top leader 
	the support level and stability of top leader
	qualitative

	
	
	mechanism of regular feedback
	If the organization has regular survey and sorting for the performance effect and user opinion
	qualitative

	
	operation sustainability
	the validity of outsource contract
	if the project operation contract specific and valid
	quantitative

	
	
	control of out sourcing
	if there is enough audit and control in the choice and management of outsource institute
	quantitative

	
	
	the viability of private enterprises
	if private enterprises with E-government has sustainable operation ability
	

	
	
	life span of system
	the conformity of real life span and anticipated life span
	quantitative

	
	law and regulation environment
	conformity to law and regulation
	the conformity of operation process
	qualitative

	
	
	the revision of relevant regulation and institution
	the revision of old regulation to improve the delivery efficiency and quality of all electronic service
	quantitative

	cost benefits
	cost benefits
	the user cost reduction level 
	the reduction percentage of enterprises and citizen cost in get things handled
	quantitative

	
	
	the cost reduction degree of government cost
	the cost reduction of government administration cost
	quantitative

	
	
	cost control of project
	control power on the cost of project construction and operation maintenance
	qualitative

	
	
	the optimization level of process
	the simplicity level of internal process after project implementation
	quantitative

	
	
	repeated construction cost
	if this project investment redundant or repeated compared with other project investment
	quantitative

	
	
	the rationality of project investment
	the ration between actual project investment and normal reasonable investment
	quantitative

	
	
	economic benefits
	economic benefits gained through strengthening supervision power after project implementation
	quantitative

	
	
	the transparency of administration
	the transparency percentage of government administration process and result after project implementation

	quantitative

	reusability
	reusability of function
	commonality of function
	the applicability of this project in other region and department
	quantitative

	
	
	commercialization degree
	if the project has turned into or has the potential of turning into products
	qualitative

	
	reusability of technology
	irrelevance of platform
	the trans-platform installation and operation ability of this system
	quantitative

	
	
	the simplicity of system installation and maintenance
	the simplicity of installation, implementation, maintenance and upgrading of this system in other region and department
	qualitative

	
	
	customization level of factor 
	realization of customization through factor modification (no modification of supplementary procedures)
	quantitative

	
	
	module reusability
	the reusability level of some module
	qualitative

	
	
	file quality
	the applicability of project file and user manual, standardization of format and the expression clarity
	qualitative

	
	
	performance reusability
	if it can meet other operation in other fields
	quantitative

	
	
	data reusability
	if the data can be used for other department
	qualitative

	
	promotion ability
	commercial recycling
	to which degree the commercial clause allow the system recycling.
	qualitative

	
	
	the market potential of reusability
	the market potential of reusability, the demand potential of other region and department
	quantitative


III.
Analytic Hierarchy Process (AHP) to decide the weighing of evaluation index

    After the establishment of basic index for performance evaluation, there is work of index collection and quantitative analysis that is the weighing of each index. The rationality of index weighing has direct impact on the evaluation scientificalness. The most difficult is quantitative determination of the relative importance of all the indexes, and AHP can help to determine the weighing of each index for a certain target accurately.

    i.
Principle, process and advantage analysis of AHP
    1.
Principle and of AHP.
    AHP is a simple method to make decision for complicated and vague problems and it is most suitable for problems that are difficult for quantitative analysis.  It is a simple, flexible and practical multi-code decision-making method brought up by operational research professor Saaty in 70s. Ever since then, it is wide used in the multi-index comprehensive evaluation model and its basic thinking and judgment process is the same as human in face of a complicated decision problem. Firstly, it classified decision problem into three levels, the ultimate level is target level, the middle one is code level, the lowest one is plan level, and the relation of each level is indicated though connected lines. As figure 1 shows, the weighing of code for target and plan for code are determined through mutual comparison. These weighing is usually qualitative in human thinking, while in AHP the quantitative method of getting the weighing is needed. A composition of plan level weighing for code level and code level for target level will determine the final weighing of plan level to target level.
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Figure 1: The Hierarchy of AHP
The basic process of getting weighing through AHP:

(1) Establishing hierarchy structure model. Classifying each factor into different hierarchy according to their different characters. Factors on one level are subordinate to higher level or have influence on the higher level. The highest is target level, usually only one factor, the bottom one is plan level and middle one is code level. If the codes are too many (more than 9), it is needed to further classify code level.

(2) Constructing pair comparison matrix. Starting from 2nd level, for factors that are subordinate or influencing to higher level，we use pair comparison and 1-9 comparison scale to get comparison matrix, down to the bottom.
(3) Calculate weight vector and perform conformity test. Calculate the maximum latent root and relevant eigenvector for every pair comparison matrix, and perform conformity test by using conformity index, random conformity index and conformity rate. If passing test, eigenvector is weight vector; reconstruction of pair comparison matrix is needed in case of failing test.
(4) Calculate the compound weight vector and perform conformity test. Calculate the weight vector of the bottom to target and perform conformity test according to formula. If passing test, decision can be made according to the result from compound weight vector; in case of failing the test, model needs to be reconsidered or pair comparison matrix with higher conformity rate needs to be reconstructed.
2.
Advantage analysis of AHP.
From above principle and steps, we can see it has the following advantages.

(1) Systematicness. AHP treat the study object as a system, and decision is made by decomposing, comparison judgment and comprehensive thinking, thus developing into an important tool of system analysis after mechanism analysis and statistics analysis.
(2) Practicability. AHP combines quantitative and qualitative analysis and can handle many practical problems that traditional technology can not solve so it has vast application area. Meanwhile, the method realizes the mutual communication of decision makers, and decision makes can use it directly thus it enhances the effect validity of decision.
(3) Terseness. People with some knowledge of logic analysis and mathematics can understand the basic principle and steps of AHP and the calculation is very simple as well as the result, so it is easy for decision maker to understand and master.

ii.
The use of AHP in the index weighing of E-government performance evaluation
In the evaluation index system, the weighing of the index shows the importance of this index in the system, that is, in the situation of other factors remaining the same, this factor’s change will influence the result. If the weighing reasonable or not will influence the scientificalness of the system and the rationality and fairness of the evaluation result. Based on the above analysis, we can classify the system into four levels: first is the system general index itself, the second include service, technology, sustainability, cost benefits and reusability, these 5 first grade index; the third level consists of 15 second grade index; the fourth level consists of 67 third grade index. Below we will take “service”-“efficiency” as example in E-government to illustrate how to decide the weighing for each of the three grade index in AHP.
First, determine the index for evaluation according to real situation. For example, assume this project belongs to the government internal office automatic system, so there is no problem of service for weak group, then the index of “weak group coverage” need to be deleted.
Then, specialist and other professionals will compare in pair of the five third grade index “service speed”, “service timeliness”, “service quality” and “operation simplicity” according to AHP “l-9” scale.
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Figure 2: “service”- “efficiency” index comparison matrix
Finally, determine the matrix’s conformity according to CR method of Saaty. Take the above matrix as example, we can get the CR value of 0.0616 as the conformity rate, which is smaller than the 0.1 required by method, therefore, the comparison result can be treated as effective and can be used to calculate weighing. Using eigenvector method we can get vector We=（0.16，0.04，0.06，0.18，0.56）。 The weighing of the excluded third grade index “weak group coverage” is 0.
In practice, as different E-government projects have huge differences in regard of function or focuses, the evaluation should use respective weighing systems. However, it is time-consuming to use AHP to design weighing and needs the participation of specialists, so it is not practical to redesign weighing for every system and will influence the objectivity of the evaluation. Therefore, more feasible way is: first we need to get reasonable classification of E-government according to important characters, then assign a unified weighing system for each classification and update regularly. In this way, we only need to judge which classification it belongs, and then use the weighing setting, no need to design weighing with AHP again. Of course, it the project is special and evaluation personnel find it difficult to use current weighing, then modification is needed on basis of similar classification system according to the specific requirements.
The classification of projects can use quantitative and qualitative method to solve: qualitative solution is to decide classification and standards according to experience and understanding of different project through the discussion of professionals; quantitative solution is to design independent weighing system, then make classification with mathematical statistic analysis such as cluster analysis. Qualitative solution has the advantages that it needs few data and can display main rule while overcome the disturbance of accidental error. Shortcomings are that it is too arbitrary, overlooking important problems. Quantitative solution is on the contrary, as it has independent weighing analysis of each system, it can avoid influence of the preconditioned subjective classification standards from the analyzer, so it can clearly summarize its own experience and finds the inherent law. But this method need many actual case data and is easily influenced by random factor. It should be pointed out that even this classification method is adopted, as the weighing setting is a subjective handling, so it is a reflection of analyzer’s professional sense. The benefit is to avoid analyzer’s negligence on some detailed experience by qualification of analysis process. Therefore, it is recommended to use comprehensive method combining quantitative and qualitative to decide the weighing of evaluation index.
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