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Abstract China has been investing heavily in infrastructure development to help

fuel its economic growth. However, many projects fail to deliver the expected benefits

because: (1) the expected returns were over-estimated, (2) key components of the new

asset required to realize the full benefit have not been implemented and (3) the real-

ization of benefits post-completion has not been effectively managed. Through this

research, we aim to show that these problems can be addressed by adopting a results-

based monitoring and evaluation system for benefits identification and realization

throughout the project life cycle and for the creation of a project organization with

clear responsibilities for project owners, sponsors and other stakeholders. We applied

the results-based M&E system to analyze nine key infrastructure projects at various

stages of their life cycle, including design, construction and operation. We formulated

nine propositions and tested them through the nine case studies. We showed that

project performance can be improved by adopting a results orientation throughout the

project life cycle, and supporting this with a governance structure through which clear

responsibilities are assigned for results delivery and benefits realization.
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Introduction

Since the beginning of its economic reform in 1978, China’s economy has grown at

about 10 % per year (Cheng 2007). To drive this growth and to improve the living

standards of its citizens, China has invested heavily in infrastructure development.

In China, gross capital formation represents 44 % of gross domestic product (World

Bank 2010). To achieve this growth, the expected benefits from these investments

should be realized. However, some key development projects have failed to deliver

the expected benefit (China National Audit Office 2004), and this requires the

government to take money from other areas to pay for projects that fail to perform.

Reasons for this shortfall include:

1. the expected returns were over-estimated

2. key components of the new asset required to realize the full benefit were not

implemented

3. the realization of benefits post-completion was not effectively managed

China is not alone in intensive capital investment. Gross capital formation

represents 22 % of the global gross domestic product (World Bank 2010). This

percentage tends to be higher in developing and transition economies than in

developed economies. For instance, gross capital formation represents 17 % of the

economy in the UK, and 18 % in the US, whereas in India it is 40 %, in the Russian

Federation it is 26 % and in Ireland it is 26 % (World Bank 2010). Failure to

achieve full benefits from key projects can have a significant global impact.

The World Bank and the Asian Development Bank (ADB) developed a results-

based monitoring and evaluation (M&E) system for key projects (Kusek and Rist

2004; Mackay 2006; Schiavo-Campo 2005) and the ADB sponsored a research

project in China to see if the application of this system could help improve

performance on key projects (Lockie et al. 2007). The results-based M&E system

monitors the project throughout the life cycle, from conception to benefits

realization, to ensure that in the early stages the outputs, outcomes and desired

benefits of the project are properly defined, and responsibility assigned for their

definition and realization, and on project completion, the project output is

commissioned, the outcome achieved, and the desired benefits realized.

This research was undertaken with the aim of seeing whether this system could

be applied in China for developing a results-based M&E system to improve the

performance of key projects in China. The objectives of the research project are to

answer the following two questions:

1. Can China realize the maximum benefit from key projects in the public sector

by increasing results orientation and performance? Results orientation means to

define clearly the desired outputs, outcomes and impact of a project, and ensure

a suitable process is adopted to deliver those results. Performance means
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monitoring benefits realization during and after the project to ensure the desired

outputs are commissioned, and produce the desired outcomes to realize the

benefit.

2. Can a clear definition of the project organization, with the assignment of

responsibility to project sponsors and owners, supported by sound public-sector

governance, improve the benefits realization from key projects?

To answer these questions, nine case studies of key infrastructure projects in

China were studied in detail. These nine projects were at various stages of the

project life cycle including construction and post-commissioning operation and

maintenance. In the next section, we describe the background to infrastructure

projects in China and how they do not always achieve their desired outcomes. We

then introduce the results-based M&E System, and describe the nine case studies to

show the contribution of using the system to the performance of the projects.

Background

The Chinese economic system

China operated a planned economy from 1949, the year the People’s Republic of

China (PRC) was established, to 1977, when China started its economical reform

(Yao and Morgan 2008). The planned economy made important contributions by

bringing China from a semi-feudal, semi-colonial, war ravaged nation to a world-

class industrialized nation. However, weaknesses in the system are clear. During

that period, public money was mainly invested for political and military proposes,

the national infrastructure was not well developed, and public services were poor.

People’s interests and needs were overlooked. The planned economy put the

government as the sole decision maker and the only investor in projects. No

feasibility studies were conducted and no monitoring and evaluation were carried

out during and after project completion. The country’s economy ran at low

efficiency and public projects, which were the main contributor to economic

development, were managed inefficiently.

Since 1978, China has undertaken economic reforms and made progress in

economic and social development, safety and public project investment (Cheng

2007; Yao and Morgan 2008). The improvement of public-sector governance is a

key part of the reforms (Tang and Lo 2009). Since 1978, government investment in

projects has changed in scope, with more responsibility delegated to provincial and

municipal governments. Substantial progress was made in project management,

including the development of standards, regulations and methods. In the last

30 years, China’s GDP has increased at an average rate of 10 % per year (Cheng

2007). Consumption expenditure, investment and exports of goods and services are

the three engines that drive China’s GDP growth. Between 2000 and 2006, the

average annual contribution of each to GDP was 45.6 % by investment, 44.3 % by

consumption and 10.1 % by exports (Xue 2009). It is clear that investment helps to

fuel China’s economic growth, both through the direct expenditure and by creating
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the infrastructure which supports the other two components of the economy (Huang

and Lu 2008). It also improves the living standards of the population which also

contributes to economic growth.

Project performance

Despite significant progress in investment in public projects, the current situation is still

far from effective. Between 1998 and 2002, the central government provided funds to

provinces, autonomous regions and municipalities for 1,965 projects to improve urban

infrastructure and living standards. In 2003, the China National Audit Office conducted

an audit of these projects (China National Audit Office 2004). They sampled 526

projects, including 230 sewage treatment projects, 83 waste disposal projects, 157

water supply projects, 33 gas supply projects and 23 central heating projects. The

results showed attention had been paid by government at all levels, weak infrastructure

was improved, the environment was better protected and people’s living conditions

were improved. These projects played a positive role in promoting sustainable

economic and social developments. However, the audit identified many problems,

some of which were serious, especially in terms of the delivery of expected results. Of

the 526 audited projects, 320 were completed, but of those 32 were never operated and

18 were operated but only for a short time before being disbanded. Another 69 projects

could not run at full capacities: 29 sewage treatment plants run at only 59 % of design

capacity, 6 solid waste treatment projects run at 56 % of design capacity and 29 water

supply projects run at 33 % of design capacity. These projects outputs are not

effectively used and outcomes were not reached. Many of these projects were

completed on time, within budget, and to the designed specification, and so by

conventional measures would be judged successful. However, they were far from

successful in that they did not deliver the desired benefit. The main reasons for were:

1. The project outputs could not deliver the desired outcome. For example, two

sewage treatment projects in Shanxi province did not consider the sewage pipe

network in the design, financing and construction, so the completed sewage

treatment plants were not connected to the waste water and have never operated.

2. Operating costs were not considered. For example, sewage treatment plants in

Anhui and Liaoning Provinces have not operated fully because of a lack of

operating funds.

3. The project feasibility study was not realistic. For example, a water supply

system in Gansu Province has only run at 10 % of the design capacity because

that is the current water demand of the city it is supplying.

4. Poor quality of the output. For example, four solid waste treatment projects in

Sichuan province have not operated effectively because of the poor quality of

the plants.

The World Bank and the ADB have proposed a results-based M&E system,

supported by a clear project organization with defined responsibilities for the

delivery of project results and sound public-sector governance, to address problems

such as these.
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Results-based monitoring and evaluation system

The results-based M&E system was developed in the first instance by the OECD

(Binnendijk 2000), based on the logic model developed by the MW Kellogg

Foundation (2004), Fig. 1, and was subsequently further developed by the World

Bank for their investments (Kusek and Rist 2004). It suggests that to achieve results,

it is necessary to do the planned work. The planned work consumes resources to

undertake activities. It also shows three levels of results. The activities deliver

outputs; in the case of a project this is a new asset. The operation of the output

enables the investor to do new things, called the outcome. The ability to do new

things leads to the ultimately desired impact. This can be the desired benefit but may

also be higher order strategic objectives.

Lockie et al. (2007) and Xue (2009) have further developed this model for projects,

Fig. 2 (Turner 2009; Turner et al. 2010). The project is initiated to achieve a strategic

goal which identifies a need and a desired benefit. In the project itself, we consume

resources to do work to deliver the new asset, the project’s output. In the exploitation

phase, we operate the asset to be able to do new things, the outcome. In the UK

Government’s methodology, Managing Successful Programmes, MSP (Office of

Government Commerce 2007), the outcomes are called the capabilities delivered by

the project. If it works well, the outcome will satisfy the need and provide the desired

Fig. 1 Logic model (after MW Kellogg Foundation 2004)

Fig. 2 Results-based
development, monitoring and
evaluation for projects
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benefit. It will also lead to higher order results, the impact, which will deliver the

strategic objective. For instance in the case of a waste water treatment plant, the asset

is the plant and the pipework to gather the waste water. The outcome is the ability to

treat waste water, which will provide benefit in the form of improved living

conditions. The impact is that it may lead to improved public health.

Figures 1 and 2 also illustrate that results-based M&E goes beyond traditional

M&E. In traditional M&E, the aim of the project is to complete the work and deliver

the new asset on time, cost and quality. Results-based M&E asks whether the

project achieved the desired outcome and impact. That is not only was the desired

waste water treatment plant built on time, cost and quality, but it operated to treat

the desired amount of waste water, the desired improvements in living standards

were achieved and the desired improvements in public health were also achieved.

The focus on and assignment of responsibility for these results must take place

throughout the entire life cycle. In the feasibility stage, the investor must ensure the

asset is designed to achieve the desired outcome, for instance the pipework is

included in the design of the water treatment plant, operating costs are allowed for

in the estimates, and demand for the product exists. The project is only judged

successful if the outcome, impact and benefit are achieved, not if the work is

completed on time, cost and quality.

Ownership must be assigned, so that throughout feasibility, design and

construction this focus is maintained and the asset is designed and built to provide

the desired outcome and impact. After commissioning, ownership is reassigned so

identified people are responsible for ensuring the asset operates to achieve the

desired outcome, and the outcome is used to achieve the desired benefit and impact.

Through its PRINCE2 and MSP methodologies, the UK’s Office of Government

Commerce (2007, 2009) has developed a model of project organization, Fig. 3, with

responsibilities defined for identifying and delivering results:

• The project manager is responsible for the project’s output

• The project sponsor is responsible for the project’s outcome

• The senior responsible owner is responsible for the project’s impact.

On public-sector projects, people fulfilling these roles may come from different

government departments. For instance on a water treatment plant, the project

manager may come from the public works department, the sponsor from the water

department and the senior responsible owner from the public health department. The

project organization should facilitate their interaction by enabling them to

communicate horizontally between departments.

However, for this to work effectively requires the good governance of public-

sector projects.

Governance of public-sector projects

In recent years, there has been increasing concern about good governance in the

public sector (Aberbach and Christensen 2003; Howard and Seth-Purdie 2005;
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Bourgon 2009; Van Wie Davis 2009). In the past, good public-sector governance

was considered mainly as a means of combating corruption. However, recent

research has given a greater understanding of its benefits. In particular, public

sectors that are more transparent and accountable are likely to be more effective and

efficient at implementing and developing policy, delivering public services and

goods and encouraging public participation in government (Cameron 2004). It is

recognized that poor governance is reflected in inadequate service delivery,

unfavourable policy environments, inappropriate allocation of public resources and

corruption, all of which have a disproportionate impact on the poor (Asian

Development Bank 2000; World Bank 2008). Furthermore, good governance

practices in the public sector strengthen government systems. The public and

businesses seek assurance that resources they contribute through taxation are used

effectively and appropriately. While there is by now a strong consensus among both

academics and policymakers that good governance provides the fundamental basis

for economic development (Asian Development Bank 2000; World Bank 2008;

Kulshreshta 2008), there is as yet no consensus about a definition of governance or

good governance (Kaufmann et al. 2007; Asian Development Bank 2006). To

enhance the quality of public governance, various authors and organizations have

produced an array of definitions. We review four.

World Bank

The World Bank’s Worldwide Governance Indicators (WGI) research project

(Kaufmann et al. 2007; Kulshreshta 2008) defined public-sector governance as the

traditions and institutions by which authority in a country is exercised. This

includes:

Fig. 3 Public-sector project management and results framework (after Xue 2009)
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• the process by which governments are selected, monitored and replaced;

• the capacity of the government to effectively formulate and implement sound

policies and

• the respect of citizens and the state for the institutions that govern economic and

social interactions among them.

Based on this definition, they identified six elements of good governance:

1. Voice and accountability: measuring perceptions of the extent to which a

country’s citizens are able to participate in selecting their government, as well

as freedom of expression, freedom of association and a free media.

2. Political stability and the absence of violence: measuring perceptions of the

likelihood the government will be destabilized or overthrown by unconstitu-

tional or violent means.

3. Government effectiveness: measuring perceptions of the quality of public

services and its degree of independence from political pressures, the quality of

policy formulation and implementation and the government’s commitment to

such policies.

4. Regulatory quality: measuring perceptions of the ability of government to

formulate and implement sound policies and regulations that promote private

sector development.

5. Rule of law: measuring perceptions of the extent to which agents have

confidence in and abide by the rules of society, and in particular the quality of

contract enforcement, property rights, the police and the courts, as well as the

likelihood of crime and violence.

6. Control of corruption: measuring perceptions of the extent to which public

power is exercised for private gain, and ‘capture’ of the state by elites and

private interests.

Asian Development Bank

ADB defined governance as (Asian Development Bank 2000):

…the management of the development process involving both the public and

private sectors. It encompasses the functioning and capability of the public

sector, as well as the rules and institutions that create the framework for the

conduct of both public and private business.

It later suggested that ‘capacity development’ is the process whereby people,

organizations and society as a whole unleash, strengthen, create, adapt and maintain

capacity over time (Asian Development Bank 2006). ADB regards good governance

as synonymous with sound development management. It identifies four basic

elements of good governance:

1. Accountability: public officials must be accountable or answerable for their

actions and responsive to the entity from which their authority is derived.

2. Participation: the involvement of citizens in the development process. ADB

promotes participation in governments by:
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• encouraging the participation of project beneficiaries and affected groups

• improving the interface between the public and the private sectors

• empowering local government by letting them take ownership of projects

• working with non-government organizations (NGOs) to mobilize project

beneficiaries.

3. Predictability: the legal environment must be conducive to development.

Predictability is about fair and consistent application of laws and implemen-

tation of government policies.

4. Transparency: the availability of information to the general public and clarity

about government rules, regulations and decisions.

United Nations, UN

The UN defined governance simply as (Sheng 2008):

the process of decision making and the process by which decisions are

implemented (or not implemented)

and suggests there are eight major characteristics of good governance:

1. Participation: this is cornerstone of good governance. Participation could be

either direct or through legitimate intermediate institutions or representatives.

Participation needs to be informed and organized.

2. Rule of law: good governance requires fair laws that are enforced impartially. It

also requires protection of human rights, particularly for minorities. Impartial

enforcement of laws requires an independent judiciary and an impartial and

incorruptible police force.

3. Transparency: decisions taken and their enforcement are done in a manner that

follows rules and regulations. Information is freely available and directly

accessible to those who will be affected by such decisions and their

enforcement. Adequate information is provided and is easily understandable.

4. Responsiveness: institutions and processes try to serve all stakeholders within a

reasonable timeframe.

5. Consensus oriented: different interests in society reach a broad consensus on

what is in the best interest of the community. There is a broad and long-term

perspective on what is needed for sustainable development and how to achieve

that. This can only result from an understanding of the historical, cultural and

social contexts of a given society.

6. Equity and inclusiveness: a society’s well-being depends on ensuring its

members feel they have a stake in it and do not feel excluded. This requires all

groups, but particularly the most vulnerable, have opportunities to improve or

maintain their well-being.

7. Effectiveness and efficiency: processes and institutions produce results that

meet the needs of society while making the best use of resources. Efficiency

also covers the sustainable use of natural resources and the protection of the

environment.
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8. Accountability: this is a key requirement of good governance. Not only

governmental institutions but also the private sector and civil society

organizations must be accountable to the public. Accountability cannot be

enforced without transparency and the rule of law.

The Australian Government

The Australian Government defines the public-sector governance as (Barrett 2003;

Australian National Audit Office 2003):

…the set of responsibilities and practices, policies and procedures, exercised

by an agency’s executive, to provide strategic direction, ensure objectives are

achieved, manage risks and use resources responsibly and with accountability.

Good governance structures and forms can support sound performance but they do

not guarantee it. Behaviours consistent with good governance increase the

probability of positive and sustainable outcomes. The Australian National Audit

Office identifies six principles for good public-sector governance (Barrett 2003;

Australian National Audit Office 2003):

1. Accountability: being answerable for decisions and having meaningful

mechanisms in place to ensure the agency adheres to all applicable standards

2. Transparency/openness: having clear roles and responsibilities and clear

procedures for making decisions and exercising power

3. Integrity: acting impartially, ethically and in the interests of the agency, and not

misusing information acquired through a position of trust

4. Stewardship: using every opportunity to enhance the value of the public assets

and institutions that have been entrusted to care

5. Efficiency: ensuring the best use of resources to further the aims of the

organization, with a commitment to evidence-based strategies for improvement

6. Leadership: achieving commitment to good governance through leadership.

The first three elements relate to personal qualities of those in the organization.

The other three are mainly a product of strategies, systems, policies and processes

(Barrett 2003).

Combined model

Xue (2009) combined these four models of good governance in the public sector to

define seven principles, Table 1:

1. Integrity: acting impartially, ethically and in the interests of the agency, and not

misusing information acquired through a position of trust

2. Stewardship: using every opportunity to enhance the value of the public assets

and institutions that have been entrusted to care

3. Leadership: achieving a commitment to good governance through leadership

4. Efficiency: ensuring the best use of resources to further the aims of the

organization, with a commitment to evidence-based strategies for improvement
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5. Accountability: being answerable for decisions and having meaningful

mechanisms in place to ensure the agency adheres to all applicable standards

6. Transparency/openness: having clear roles and responsibilities and clear

procedures for making decisions and exercising power

7. Rule of law: the extent to which agents have confidence in and abide by the

rules of society, and in particular the quality of contract enforcement, property

rights.

The first three reflect the responsibility of individuals within the public sector,

and the fourth and fifth reflect the responsibility of public-sector bodies. Together

they comprise the accountability of individuals and institutions, which we call

internal government. The sixth and seventh are overarching constraints which we

call external government. They have been incorporated into the results-based M&E

model in Fig. 4 to reflect good governance in the public sector. Internal government

requires the definition of good project organizational structure at the institutional

level with identified individual responsibility for results, Fig. 3.

Propositions

Based on Figs. 1, 2, 3, 4, we have developed the following propositions:

P1: Strategy and objectives The realization of the best results from a project and

their acceptance are increased by alignment of the project strategy to government

strategy, and the clear definition of needs and project objectives. This is enhanced

by effective start-up of the public project and the adoption of portfolio and program

management.

Table 1 Principles of good public-sector governance

Combined World Bank ADB UN Australian National

Audit Office

Internal—individual

Integrity Absence of corruption Integrity

Stewardship Stewardship

Leadership Leadership

Internal—public bodies

Efficiency Effectiveness Effectiveness Efficiency

Accountability Accountability Accountability Accountability Accountability

Responsiveness

External

Transparency Regulation Transparency Transparency Transparency

Rule of law Rule of law Participation Participation

Political stability Predictability Rule of law

Equity

Consensus
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P2: Conceptual planning and design The quality of the conceptual planning of

the outputs, outcomes and impacts during the feasibility stage, as a basis for the

detailed design, will increase the chance of obtaining best results. The plans (such as

the business plan) are forecasts and not precise, but the logical relationship between

the outputs and the outcomes and impacts help to align the outputs to their use, and

the operation and maintenance of the new asset.

P3: Implementation Obtaining the best output is a necessary condition for

achieving the best results; an insufficient output is a sufficient condition for not

achieving the best results.

P4: Project transfer, operation and maintenance During initial operation, the

results are improved by transferring the outputs and adapting the outcome based on

experience of operation and maintenance. Maintenance and changes from this initial

experience ensure fitness for long-term operation and the best impacts from the

project.

P5: Project organization and individual Clear ownership of the project’s results

improves their attainment. This improvement is enhanced if the project organization

clearly defines the owners and facilitates coordination among the relevant

government departments, the investors and other third parties.

P6: Transparency and participation The interest, involvement and account-

ability of the project owner and the managers responsible for operation and

maintenance improve the project results. This improvement will be enhanced if the

Fig. 4 Project organizational structure, with identified roles and responsibilities
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operation and maintenance management has the appropriate influence during the

project lifecycle.

P7: Monitoring and evaluation There is a positive relationship between M&E

activities of the control team and the probability of achieving the project objectives.

A good condition for the effectiveness of monitoring and evaluation for the benefit

is that the results of critical reports are distributed to the responsible parties,

received well and lead to actions.

P8: Law, regulation and process The enforcement of the relevant laws and

regulations and the political consensus are necessary for getting the acceptance for

the public projects. A good condition is that professional processes are used for the

projects.

P9: China public project context If the project results are coordinated with the

context, and good governance principles are applied, the best results are more likely

to be achieved.

Methodology

The results-based M&E System was applied to analyze nine key infrastructure

projects. A range of project types were studied and a variety of practical issues were

identified and discussed during data collection. During this research, five of these

projects were in operation, three were in the construction phase, at various stages of

completion and the ninth was in design. The nine projects are shown in Table 2.

Data were collected in several ways:

• access to project documents and project archival record

• interviews with the project owner, implementation agency and operators and

users

• site visits

• observation of project meetings, including progress meetings and post project

review

• workshops

• work groups within the Key Projects Inspectorate Office (KPIO)

• other sources such as World Bank and ADB specialists.

Results

Table 3 provides a summary of the extent to which the nine projects supported the

nine propositions.

P1: Strategy and objectives There was strong support for this proposition. Eight

of the case studies showed a strong link between government strategy and project

objectives. For instance, the Yunnan Environmental Project clearly supported

China’s Environmental Action Plan and the World Bank’s Development Strategy,

and the Jiangsu Sutong Bridge was an important road link to improve economic
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development on the north side of the Yangtze River. To be approved, projects had to

fit into the multi-year strategy, purpose and planning. Where the objectives and

indicators were not clear, it was on an intermediate level of detail and so related

more to conceptual planning and design. Program and portfolio management help

achieve good results, but they were not used on the Hebei Road Project which is

why it only showed a moderate link.

P2: Conceptual planning and design There was strong support for this

proposition. Positive and negative experiences clearly indicated that the quality of

the conceptual planning of the outputs, outcomes and impacts contributes

significantly to best results. In the Hebei Road Project, verifiable indicators were

developed for outputs, outcomes and impacts. Economic development was an

important impact, and that led to an adjustment in the design. On the Guangxi

Longtan Hydroelectric Power Station, the feasibility study was comprehensive and

the desired results were well defined. In several cases, conceptual planning had

deficiencies, for example due to unrealistic assumptions. Problems arose in the later

phases due to deficiencies in feasibility. With the Lianhuachi Xilu Road Project for

instance, deficiencies in the feasibility study led to later problems with the cost

estimate and time schedules. With the Beijing Capital Museum, the estimates of

visitor numbers were very accurate, but weaknesses in the design of the operation

meant targets were not set and success could not be judged in the post project

evaluation. With the Sichuan Zipingpu Water Management Project, no farmers or

irrigation experts were involved in the feasibility study, meaning one of the three

important outcomes of the project was not properly delivered.

P3: Implementation and achieving project outputs There was moderate support

for this proposition. Eight case studies showed the results-based M&E System can

contribute to project implementation and achievement of the output, but for six of

those the support indication was only moderate. For instance in the Beijing Capital

Table 2 The nine case study projects

Project Sector Location Stage

Hebei Roads Transportation Hebei province In operation for 3 years

Yuannan Environment Urban environment Yunnan province In operation for 3 years

Capital Museum Culture Beijing In operation for 1 year

Luanhuachi Xilu Roads City infrastructure Beijing In operation for 1 year

Sichuan Zipingpu Water

Conservation

Water management Sichuan province In operation for 1 year

Beijing Youan Hospital Public health Beijing In construction

Disabled Occupation and Skill

Sports Training Centre

Social welfare Beijing In construction

Jiangsu Sutong Yangtze

River Highway Bridge

Transportation Jiangsu province In construction

Guangxi Longtan Hydroelectric

Power Station

Energy Guangxi province In design
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Museum the project deliverables were as expected and the project later won awards

for the outcomes. On the other hand, the Beijing Disabled Centre in the end did not

have adequate capacity, contradicting the finding. In large infrastructure projects,

corrections of insufficient investments in later phases are only possible to a limited

extent. With the output, a large part of the total result is determined. A potential for

improvement would be a professional and overall project management which can

focus on bridging the gap between strategy and detailed design and construction

work. Several of the projects were delivered late. For instance with the Luanhuachi

Xilu Roads Project, the construction time took twice the original plan, due in part to

insufficient surveying and residents complaints about inadequate soundproofing

both requiring rework.

P4: Project transfer, operation and maintenance There was moderate to strong

support for this proposition from the five projects where it was relevant. They

showed how the results-based M&E system can support the transfer to operation

and maintenance, but four were still in construction and design so gave no evidence.

As a matter of course, the data for the long term was not available, and the effect of

changing the facilities for a better fit and the maintenance in the long run could not

be observed. For the facilities that were in operation, the short-time experience

could be evaluated. Here, the cooperation with operations and maintenance and the

handover and start-up of the operation contributed to the agreement. With the Hebei

Road Project, the road operated as expected and the poverty reduction was achieved.

With the Beijing Capital Museum, the project was transferred to operation in a

Table 3 Support for the nine propositions from the nine projects

Project P1 P2 P3 P4 P5 P6 P7 P8 P9

Hebei Roads M H H H H H H M H

Yuannan Environment H H M M H M H M H

Capital Museum H H H H H H H M H

Luanhuachi Xilu Roads H H M M H H M H M

Sichuan Zipingpu Water Cons H H M H H H M L H

Beijing Youan Hospital H H M 0 H M M M M

Disabled Occupation and Skill

Sports Training Centre

H M L 0 M M M M H

Jiangsu Sutong Yangtze River

Highway Bridge

H H M 0 H H M H H

Guangxi Longtan Hydroelectric

Power Station

H H M 0 H H M L M

Totals

H 8 8 2 3 8 6 3 2 6

M 1 1 6 2 1 3 6 5 3

L 0 0 1 0 0 0 0 2 0

0 0 0 0 4 0 0 0 0 0

Key H: much support for the proposal, M: moderate support for the proposal, L: little support for the

proposal, 0: not relevant
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well-prepared and coordinated way, and the ticket income is higher than expected.

With the Luanhuachi Xilu Roads Project, it was not initially clear who should be the

road operator, and because of the previously mentioned problems construction work

continued into initial operation.

P5: Project organization and individual responsibility There was strong

support for this proposition. The weakest aspect was the coordination between

the public departments, but again, the results confirmed the importance of assigning

individual responsibility and ownership. Although, insufficient coordination and

unclear results ownership did not always lead to deficient outputs, they caused

delays and unnecessary effort which is not a best result. The incentive systems

would require more research; this aspect had too much detail for this research and

was not observed and evaluated in detail. On the Yunnan Environmental Project, a

steering committee was working with the provincial municipal governments and

gave policy guidance in some areas. In those areas, positive results were achieved.

Where roles were not well defined and coordination between agencies not

facilitated, good results were not achieved. With the Lianhuachi Xilu Road Project,

project management and ownership were not clear, and communication was poor,

leading to some of the difficulties with the project. With the Sichuan Zipingpu

Water Management Project, no responsibility was assigned for the irrigation and so

although two of the three objectives of the project were very successfully achieved,

the irrigation results were not.

P6: Transparency and participation Very strong evidence for the increase in

transparency and participation was obtained through the selection of good projects,

but there was both positive and negative evidence. Public participation and

transparency are required for public projects, but can lead to complicated and slow

decision making. However, the results show the value, especially for long-range

infrastructure investments. With the Hebei Roads Project, considerable effort was

put into stakeholder management and the views of local residents was taken into

account in the design of access roads. With the Beijing Museum, there were several

consultation meetings with local people leading to greater acceptance. With the

Yunnan Environmental Project, many project indicators were suggested by foreign

experts due to lack of knowledge amongst the local Chinese, but that led to a lack of

acceptance of the project results and later problems. In the Beijing Youan Hospital,

problems arose because the representatives of the users, the operation and

maintenance, the investment management and hospital management were in

different departments.

P7: Monitoring and evaluation There was moderate support for this proposition.

There was generally wide acceptance of the M&E system. The acceptance of the

suggestion of installing the system and the mainly good results where an

independent checking of the expected results was working, and less ‘beauty

writing’ is taking place, lead to the view that the agreement would grow in the

future. This could be checked with further research. On the Hebei Roads Project, the

results-based M&E system was used with positive results. With the Beijing Youan

Hospital, the results-based M&E system was used throughout and although the

100 Glob Bus Perspect (2013) 1:85–105

123



project was still in construction, the system was well received and was leading to

reasonably positive results.

P8: Law, regulation and process This proposition had the weakest support, but it

was still moderate. The enforcement of the relevant laws and regulations is normal

for public projects. However, we found only moderate evidence, which is mainly

due to the processes, including the government approval procedures and time

management process. Project management standard processes were in operation in

some projects only, so their effect, positive and negative, could not always be

observed. In the Yunnan Environmental Project, the project was undertaken by

government agencies reliant on central government support so they applied

government policy. However, they had little experience with government tendering

procedures. With the Jiangsu Sutong Bridge, safety regulations were important and

strictly adhered to.

P9: China public project context We found strong support for this proposition.

Due to the high interaction of the public projects with the context, its relevance was

quite clear. The positive and negative evidences show that only the best practices

plus the best fit to the project context can bring the value to the public project

realization. Also the context itself (for example the application of methods from the

market system) was changing in the last decades and is and will be, therefore, the

context study is a continuous process. The Beijing Capital Museum was very

prominent and visible to the public and the government supervised the project

directly. With the Luanhuachi Xilu Road Project, the public bidding process led to

lower prices than expected. Also landscaping was a significant part of the project

and was awarded to local contractors.

The level of participation and quality of communications with the public are

weaknesses which need to be resolved. Legally and logically the public should have

the right information, be involved, present options and monitor project performance.

This implies a higher level of social progress and a way to enhance confidence and

trust between the public and the public sector. As the above will result in more

information sharing, disclosure and transparency, under-the-table deals and

corruption which existed and caused strong negative impact on the government’s

image could be reduced. The public is looking for real project results rather than

activities and output. The M&E system could be driven by the public, which can

determine if the investment provides value for the money compared to other

projects, so new benchmarks might be found to enhance projects performance. With

input from the public, government decisions could be more cautious and wiser.

Being open to the public could also limit the number of projects which are selected

solely by one decision maker based on his/her views, and could limit the number of

what people call ‘image projects’ whose purpose is not to resolve key problems but

to demonstrate the decision maker’s personal achievement in their careers, such as

the many city squares in country areas which occupy farmers’ land but are useless

because few people like to visit them. The results-based M&E system could

demonstrate government’s performance and accountability by evidence, and could

enhance the public’s understandings and trust of the government’s strategy.
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Analysis

The aim of our study was to determine whether China can get the best results from

key projects in the public sector by increasing the result orientation.

The first question was whether China can realize the maximum benefit from key

projects in the public sector by increasing results orientation and performance. The

answer is that the results of projects in the public sector in China can be improved

through enhancing the results-oriented project management and governance. The

best results do not depend on a few management system components, individuals

and actions, but are achieved through a complex network of many factors which

have to be managed in a reliable way over several years. If one important indicator

is not sufficient, the best result is not achieved. Therefore, the hypotheses and

information in this research are manifold and complex as illustrated in the previous

section.

The result orientation in project management covers all phases of the project life

cycle:

1. In the project identification and initiation stage: the alignment of the project to

the strategy, well-defined needs and sound and clear project objectives are

necessary as a basis for the best results

2. In the project feasibility, planning and design stage: there is a positive

relationship among the quality of the conceptual planning of the outputs,

outcomes and impacts, as a basis for the detailed design, and best results. The

logic between the outputs and the outcomes and impacts help to align the

outputs to the use, operation and maintenance

3. In the project implementation stage: the project output is a condition for the

outcome and impact results of the project. The best output is a necessary

condition to achieve those best results; an insufficient output is a sufficient

condition to not achieve the best results

4. In the project transfer, operation and maintenance stage: during initial

operation, the results are improved by transferring the outputs and adapting

the outcome to the experience of the use, operation and maintenance. The

maintenance and changes assure the fitness for the long run and the best impacts

from the project.

Project results realization will be reduced if the results orientation is not

implemented or not properly adopted in any stage of the life cycle. For large

infrastructure projects (and probably other kinds of projects), the results-oriented

project initiation and design have an even stronger effect on the public project

results realization than the other phases.

The second question was whether a clear definition of the project organization,

with the assignment of responsibility to project sponsors and owners, supported by

sound public-sector governance, can improve benefits realization from key projects.

Results-oriented public governance for achieving best project results include:

1. Project organization and individual responsibility: the clear ownership of the

project improves results. Good conditions for this improvement are that the
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organization of the owners is well defined and coordinated and involves the

relevant government departments, the investors and other third parties, that a

steering committee that includes the project owners and the main operators and

users supervises and improves the results of the project, and that an incentive

system can support the results orientation.

2. Transparency and participation: the interest, involvement and accountability of

the project owner and the operation and maintenance management improve the

project results considerably. Transparent, useful and understandable internal

and external information on the project about the actual and future stages

enables the role keepers and various interested parties to take their

responsibility.

3. Monitoring and evaluation: results-based M&E improves the results of projects.

There is a positive relationship between the M&E activities of the control team

and the probability of achieving the project objectives within the given context

conditions. A good condition for the effectiveness of monitoring and evaluation

is that the critical reports are distributed to the responsible parties, are received

well and lead to actions.

4. Law, regulation and process: the enforcement of the relevant laws and

regulations and the political consensus are necessary for getting the acceptance

for public projects. A good condition is that professional processes are used for

the projects.

Project results realization will be reduced, if the results-oriented governance

elements are not used or not properly adopted in the project life cycle. In the present

situation in China, the clear project ownership and the transparency and public

participation have an even stronger effect on the public project result realization

than other project governance components. If the project results are coordinated

with the context, and the good governance principles and project management

disciplines are applied, the best results are more likely to be achieved.

The feedback from the case studies (including the interviews with professionals

working on key infrastructure projects in China) was very positive. The highest

acceptance to achieve best results was given to the influence of the strategy and

objectives, the conceptual planning and design and the project organization and

individual components. The most effective project management factors for

improving the present situation were:

• To manage the transfer from the strategy and objectives to the implementation

with good work in the planning, design and procurement phase

• To prepare (with project activities) and realize the transfer from the outputs to

the outcomes and inputs in the short- and long-term operation, maintenance and

adaptation.

The feedback was not complete, perforce, for the cases that were in the

construction phase, at the time of the field work; the real outcomes and impacts were

still estimates. Also, the systems of the project monitoring, evaluation and

governance were not yet implemented fully at the time of several case studies; the

experience with these systems was limited. It takes time, effort and successful
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experiences for these systems to be strengthened, institutionalized and fully

integrated into existing management systems (Mackay 2006; Schiavo-Campo

2005). Further contributions to the theory and practice are expected in the future due

to the high relevance of the subject for the society and economy in general, and the

public sector in particular.

The focus of the study is on results orientation rather than results-based

supervision. The results-based supervision is using results achieved (and may be

also expected results) as the basis for the monitoring and evaluation of the status and

progress of the projects. The results orientation uses the realized and expected

results as a key orientation for managing (and in particular for controlling) of the

project, in such a way that the best results will be achieved. The core in the results

orientation is the behaviour and attitude of the project organization and the involved

individuals.

Conclusions

The Chinese economy has been growing rapidly over the last 30 years and public

sector infrastructure projects have made significant contributions to that growth.

However, there are weaknesses in the Chinese public sector which affect results

realization of various investments. These problems can be solved by adopting

results-oriented management of projects and programmes and by assigning clearer

responsibilities to various stakeholders for results delivery and benefits realization.

This article traced the development of public infrastructure project management in

China and presented the findings of nine in-depth case studies of infrastructure

projects in China. It proposed a model for benefits identification and realization

through the project life cycle and the creation of a project organization with clear

responsibilities for project owners, sponsors and other stakeholders for implement-

ing the process and delivering the results to maximize benefits from key

infrastructure projects. This approach can be generalized to apply to infrastructure

projects in other emerging and transition economies.
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