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ABSTRACT 
 

The Yangtze River system is Asia’s longest river and has its glacial 

source in Qinhai province on the Tibetan Plateau. The Yangtze flows 

eastward from its source 6,418 kilometres across the People’s Republic of 

China (China) before discharging into the East China Sea. The Yangtze 

catchment is one-fifth of the total land area of China, making the Yangtze 

River one of the largest in the world in terms of discharge volume. 

The Yangtze and over 700 tributaries continue to be the primary 

transportation link for one third of China’s population (excluding the 

Grand Canal connectivity), and the main link for international shipping to 

the interior provinces of China. The rivers of primary importance to 

millions of people (more than thirty cities are located along the river) 

living on adjacent lands including the flood plains downstream of the 

Three Gorges Project. The river is administered by the Yangtze Forum 

which brings together 13 riparian provincial governments managing the 
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river from its headwaters to the East China Sea. Many cities extract and 

treat its waters for potable use, and improved riparian management 

encompassing reconstituting and reconnecting the myriad of disconnected 

lakes, watercourses and wetlands has protected the drinking water sources 

for several cities and also enhanced ecosystem habitat for many 

threatened species.  

Despite improvements in the decision making processes, the Yangtze 

River remains the focus of on-going tensions regarding the sustainability 

and the appropriateness of the Three Gorges Project development 

completed in 2011. The Yangtze River system has been irreversibly 

altered from the “Golden Waterway” to a strategic asset now producing 

one-sixth of China's total electrical generating capacity supporting more 

than 20% of China’s GDP. The Three Gorges Project is a critical part of 

the plan China is implementing to increase its contribution to world trade 

and the standard of living for its people. River flow has been extensively 

modified with resulting implications in terms of reduced flood risks and 

sediment loads downstream, while the significantly raised water levels in 

the dam reservoir have forced the relocation of more than 1.2 million 

people and impacted upon geological stability.  

The combination of historic relevance, impacted anthropological 

sites, ecosystem modification, altered river flows, industrial and urban 

uses, power generation, transportation reliability, geological instability, 

siltation issues, and economic base, under the Western World’s spotlight, 

are some of the inter-related attributes that make the Yangtze River a 

complex management challenge: A contemporary interpretation perhaps 

of its metaphor; the Golden Waterway. 

The Mauri Model Decision Making Framework offers a new 

approach to the analysis of water resource management as it provides a 

transparent and inclusive approach to considering the environmental, 

economic, social and cultural aspects of decisions that have been taken 

regarding the Yangtze River system. The Mauri Model Decision Making 

Framework is capable of understanding multiple-worldviews and adopts 

mauri (intrinsic value, well-being or Qi) in the place of monetary 

equivalents as the base metric allowing an absolute sustainability 

assessment. 

There are interesting parallels between the Yangtze River and the 

Waikato River in New Zealand, as while the actual physical scales are 

demonstrably different, the contextual relevance of the rivers resonates, 

as does the strategic importance of these rivers to their respective 

governments. The changing perceptions of both rivers from different 

worldviews, offers new ways of understanding sustainability, and better 

understanding the cultural and environmental implications of the 

development taking place on the Yangtze River. 

A sustainability assessment for the Yangtze River focusing on the 

contemporary changes associated with the period of the Three Gorges 
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Project is presented and future opportunities are identified. The 

application of the Mauri Model Decision Making Framework to the 

Yangtze River reveals the parallels between the concepts of mauri and Qi, 

and the potential opportunities for the application of the framework in 

other Asian and Pacific contexts. 

 

Keywords: Yangtze, Three Gorges Project, Water management, 

Environmental and Cultural Sustainability, Decision Making, Systems 

Thinking, Indigenous Knowledge, Mauri, Chi, Qi 

 

 

INTRODUCTION 
 

The Yangtze River system is Asia’s longest river and has its glacial source 

in Qinhai province on the Tibetan Plateau. The Yangtze flows eastward from 

its source 6,418 kilometres across the People’s Republic of China (China) 

before discharging into the East China Sea. The Yangtze catchment is one-

fifth of the total land area of China, making the Yangtze River one of the 

largest in the world in terms of discharge volume. The Yangtze and over 700 

tributaries continue to be the primary transportation link for one third of 

China’s population (excluding the Grand Canal connectivity), and the main 

link for international shipping to the interior provinces of China. The river is 

of primary importance to millions of people (more than thirty cities are located 

along the river) living on adjacent lands including the flood plains downstream 

of the Three Gorges Project. 

The Three Gorges Project is located on the Yangtze in the Hubei Province 

of China, and has been touted as the largest Civil Engineering project in the 

modern era (Saracino, 1997). The still functioning Dujiang Dam further 

upstream predates the Birth of Christ and was constructed for flood control 

and to provide irrigation (Jackson and Sleigh, 2001). The Dujiangyan 

irrigation system is noted for its innovative engineering approaches and layout 

that effectively excludes sediment (Cao et. al., 2010).China thus has an 

extensive historic association with hydraulic technologies for the goals of 

flood control and irrigation as well as facilitating navigation and water 

conservation (Needham, 1981). The Three Gorges Project (TGP) was first 

conceptualised to improve navigation and generate power in 1919 by Dr Sun 

YatSen, ‘the father of modern China’. In 1932 a two month field survey in the 

Three Gorges area assessed the potential hydropower capacity in the Yangtze 

River. 
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In October 1949 the People’s Republic of China formed, and just four 

months later the Yangtze Water Conservancy Committee was established in 

Wuhan, Hubei Province. Perhaps indicating mixed feelings regarding the 

implementation of an undertaking of such scale and complexity, Chairman 

Mao penned the following poem in 1956 (Jin, 2009); 

 

Walls of stones will stand upstream to the west, 

To hold back Wushan’s clouds and rain. 

Until a smooth lake rises in the narrow gorges. 

The mountain goddess if she is still there, 

Will marvel at a world so changed. 

 

Construction for TGP began in 1994, power generation commenced in 

2003 following the completion of phase II, and the project was nearing 

completion in 2010. TGP has a designed flood control capacity of 22 billion 

m
3
. TGP comprises 26 hydro turbine 700MW power generators, producing 85 

billion kilo Watt-hours of electricity annually (Chai, 2007). TGP measures 2.3 

kilometres in length and required more than ten million tonnes of concrete, 

and just as many tonnes of ice cubes used to reduce the excessive heat of 

hydration temperatures resulting from the combination of high ambient 

temperatures and large volume concrete pours during construction.  

The design and planning for TGP took place at a time of increasing 

emphasis on limiting or mitigating the environmental impacts of development 

in China. Institutional change, in 1988, restructured the purpose of 

environmental protection at the central government level to better respond to 

environmental concerns, and in 1989 following a ten year trial, new 

Environmental Protection Laws were introduced. The World Bank, the Asian 

Development Bank and the UNDP all became more active in China’s 

development, and encouraged the transfer of assessment methods and 

techniques from overseas (Wang et. al., 2003). Cost-Benefit Analysis (CBA) 

was adopted to evaluate the monetary value of environmental protection 

measures and economic benefits, in order to coordinate economic development 

and environmental protection (Qu, 1987). Thus China could be considered to 

have been as concerned about achieving sustainable development in its 

broader meaning as any other Nation at that time.  

Furthermore, although assessment methods and techniques were being 

introduced from overseas, China had already incorporated what translates as 

the ‘Three Simultaneities’ (3Ss) concept into all construction projects more 

than a decade earlier (Wang et. al., 2003). The 3Ss concept is compulsory for 
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all construction projects and central to the Chinese environmental protection 

system. The intention of 3Ss is to integrate the efforts to limit and mitigate 

potential pollution associated with a project’s implementation across the three 

phases of designing, constructing and operating a project. 

An analysis into the feasibility of TGP was completed by the CIPM 

Yangtze Joint Venture in 1988. TGP was designed with the goals of 

controlling flooding, improving navigation, generating electricity, and 

potentially providing water storage for irrigation (Jackson and Sleigh, 2001). 

This detailed study was based on an extensive Cost-Benefit Analysis, and 

determined that the project was technically feasible and should proceed (CIPM 

1988: Vol. 1, 2-1).  

Even prior to construction commencing in 1994, TGP was the focus of 

criticism in China and around the world. Could this be due to the limitations of 

CBA? Wang et. al (2003) point out that even though CBA has been required 

as part of the evaluation processes in China, the lack of prescriptive guidance 

on how to use this tool, encourages assessments that distort the analysis of 

benefits versus costs in favour of the more easily measured economic returns 

of the project. The assertion is that difficult to quantify, or unknown costs are 

omitted in assessments due to the uncertainty as to their likelihood or scale. 

For example in the case of TGP, the sedimentation of the dam reservoir, a 

problem that has forced the imminent closure of the ship transfer facilities for 

more than a year was difficult to predict and quantify accurately, or in more 

intrinsic terms, Chairman Mao’s pondering whether the mountain goddess still 

remains. 

The impacts of TGP are evidently very complex in nature and present as a 

complicated mix of issues and challenges, positive and negative, and to 

varying degrees. Despite improvements in the decision making processes, the 

Yangtze River remains the focus of on-going tensions regarding the 

sustainability and the appropriateness of the Three Gorges Project 

development completed in 2011. As a result the Yangtze River system has 

been irreversibly altered from the revered “Golden Waterway” of old, into a 

strategic asset now producing one-sixth of China's total electrical generating 

capacity supporting more than 20% of China’s GDP. TGP is a critical part of 

the industrial plan that China is implementing to increase its contribution to 

world trade and the standard of living for its people. River flow has been 

extensively modified with resulting implications in terms of reduced flood 

risks and sediment loads downstream, while the significantly raised water 

levels in the dam reservoir have forced the relocation of more than 1.5 million 

people and impacted upon geological stability. Neither are these challenges 
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were lost on the decision makers involved in TGP. In 2007, Deputy Director 

of the Construction Committee, Wang Xiaofeng, stated ‘we absolutely cannot 

relax our guard against ecological and environmental security problems 

sparked by the Three Gorges Project’ (Bristow 2007, and McCabe 2007). It is 

this environmental challenge and the extremely difficult to quantify cultural 

impacts that provide the impetus for revisiting the CYJV recommendation to 

proceed, although not limited to these aspects of sustainability in isolation. 

With TGP substantially complete, the Yangtze River is now administered 

by the Yangtze Forum which brings together 13 riparian provincial 

governments managing the river from its headwaters to the East China Sea. 

Many cities extract and treat its waters for potable use, and improved riparian 

management encompassing reconstituting and reconnecting the myriad of 

disconnected lakes, watercourses and wetlands has protected the drinking 

water sources for several cities and also enhanced ecosystem habitat for many 

threatened species. 

The combination of historic relevance, impacted anthropological sites, 

ecosystem modification, altered river flows, industrial and urban uses, power 

generation, transportation reliability, geological instability and siltation issues, 

all under the western world’s spotlight, are some of the inter-related attributes 

that make the Yangtze River a complex management challenge: A 

contemporary interpretation perhaps of its metaphor; the Golden Waterway. 

 

 

ASSESSING SUSTAINABILITY FOR THE THREE  

GORGES PROJECT 
 

Sustainability can be defined as ‘ensuring the needs of current generations 

are met without compromising the needs of future generations’ (WCED, 

1987). Intra-generational equity has become very important in project planning 

to ensure future generations are not hampered by poor decision making 

focused on short-term returns. Money is not an ideal metric for ensuring intra-

generational equity. Money can not be used to assess long-term decision 

outcomes as its value diminishes over time, and measurements that rely on it, 

struggle to retain their reliability over time periods greater than five years.  

Wang et. al. (2003) are likewise critical of sustainability decision making 

in China although for different reasons. They cite problems with 

Environmental Impact Assessment (CBA based) which ‘limit its effectiveness 

as a tool for protecting the wider environment’. The narrow emphasis on 
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pollution control to achieve environmental protection ‘limits the attention 

given to other aspects of the biophysical and socio-cultural environment’. It is 

suggested that decisions are directed by technocrats, excluding local 

communities from involvement with the process. The lack of transparency is 

challenged as ‘a recipe for the development of biased assessments and poor 

decision-making’, especially when enforcement by national and local agencies 

is lacking. Thus a need exists for a simple, transparent, and effective 

sustainability assessment framework that can empower the voices of numerous 

stakeholders in decision making processes. 

Sustainability assessment requires a holistic approach in order to 

effectively further the social, economic, environmental, and cultural spheres of 

well-being. The Mauri Model Decision Making Framework (MMDMF) was 

created to address the need for a decision support tool (DST) that met the 

needs of the Aotearoa New Zealand decision making context (see table 1). 

Further a good DST should enhance the way people perceive and understand a 

complex situation. The changed perception and understanding occurs 

primarily by modifying prior mental models as people’s beliefs determine their 

actions.  

 

Table 1. Essential Attributes for a DST in the Aotearoa New Zealand 

Context (Morgan, 2008) 

 

Characteristic Description 

inclusive effectively incorporate and represent Māori perspectives 

indigenous adopt a sustainability measure from indigenous thinking 

eco-centric demonstrate ecological integrity 

holistic acknowledge the interdependence of all life 

equitable deliver intra- and inter-generational equity 

legal relevance be effects focused  

promote social, economic, environmental, and cultural 

well-being 

integrated demonstrate interconnectedness between the criteria 

chosen 

user friendly be flexible yet easy to understand in its application 

definitive clearly determine whether a practice is or is not 

sustainable 

transparent be transparent and clearly identify applied bias 
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The attributes identified in the above table as essential for relevance in the 

Aotearoa New Zealand context, are also largely relevant in the assessment of 

TGP. The Mauri Model was conceived to meet these requirements and has 

been used in the previous chapter on the Waikato River to demonstrate its 

advantages in a complex cultural context. 

A Mauri Model based analysis is an absolute sustainability analysis based 

on the impacts of a project on indicator ‘Mauri’. The term ‘Mauri’ is 

analogous to the ‘life force’ within living things and the capacity to support 

life in air, water and soil. In the application of this model to the Chinese 

context, similarities have been observed between this concept of ‘Mauri’ and 

the Chinese concept of Qi. Qi is referred to as a word meaning ‘breath’, which 

is the ‘cosmogenic stuff that gives birth to yin-yang’, and is also the 

‘generative force of life and the world’, according to Michael (2005, 18-20). It 

is further observed that there are many parallel concepts within the Māori and 

Chinese cultures (Morgan 2009), and hence the MMDMF can have cultural 

relevance in a Chinese context.  

The MMDMF evaluates a project based on the impact on Mauri in four 

dimensions equivalent to economic, cultural, social and environmental well-

being (Morgan 2006). The MMDMF is able to indicate result sensitivity to 

different worldviews or ‘bias’ by applying priority weighting to specific mauri 

dimensions determined using AHP pair-wise comparison, the Analytical 

Hierarchy Process (Saaty, 1980). AHP is a procedure that uses pair-wise 

comparisons to determine the relative importance of the four dimensions for 

each world view analysed. Rankings are determined using relative importance 

scores shown in Figure 1. If one dimension is extremely more important than 

another dimension, it would receive a ‘+3’, while a dimension which is 

moderately less important than another dimension would receive a ‘-1’.  

 

 

Figure 1. Relative Importance Scores for AHP Ranking of Stakeholder Group 

Perspectives. 
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Figure 2. Analytical Hierarchy Process (AHP) for Determining Stakeholder Priorities.



Kepa Morgan and Amaria Francis Waretini 74 

Table 2. Indicators Selected to Represent Three Gorges Project  

Impact Breadth 

 

Qi Dimension Dimension Indicators 
Qi-ometer 

Rating 

Ecosystem Qi 

(Environmental Well-

being) 

 

Physical Environment – Water 

Quality 
 

Living Environment – Flora and 

Fauna 
 

Environmental Geology and Erosion  

Power Generation Displacing Coal   

Village Qi  

(Cultural Well-being) 

 

Protection of Cultural and Historical 

Relics 
 

Way of Life and Relevance of 

Knowledge 
 

Identity - Changes to Regional 

Identity 
 

Forced Relocation of Villages  

Community Qi 

(Social Well-being) 

Quality of Life – Public Health   

Regional Population Effects  

Satisfaction/Strain and Happiness  

Flood Reduction and Control  

Family Qi  

(Economic Well-being) 

Economic Benefit/Cost of Project  

Enabling Regional or National 

Benefit 
 

Improved Navigation and Security  

Individual or Family Development  

 

From the pair-wise comparison (Figure 2), the priorities of a variety of 

stakeholder groups can be quantified in terms of the mauri dimensions. The 

weightings then reflect how important each dimension is to each stakeholder 

group. For the purpose of this study, AHP was conducted for the viewpoints of 

the Chinese Government, Local Populations, and other Chinese People 

(outside of the region), in addition to a Western Perspective.  

These are the main stakeholder perspectives that are relevant in terms of 

evaluating TGP and its impacts and the extant literature on TGP sustainability. 

The determined priorities for each group were based on background research, 

integrating perspectives expressed in the literature, and interviews with 

Chinese people regarding the importance of each of the four dimensions from 

their own personal viewpoints. In order to evaluate the sustainability of TGP, 

indicators are chosen that broadly represent each of the four dimensions. In 
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this application of the framework, the Huhn Chinese concept Qi is adopted as 

the metric in place of mauri.  

Raw ratings are determined by considering the impact upon the Qi of the 

indicators for each of the four dimensions. For TGP, there were a wide range 

of impacts, thus the indicators listed in Table 2 were intentionally selected to 

be as broad as possible, to ensure that all impacts were able to be assessed 

within the MMDMF.  

The indicators are then scored with a rating of between +2 (‘restored’) and 

-2 (‘destroyed’) according to the Qi-ometer and decision tree provided in 

Figure 3. Determination of the rating follows the sequence shown and these 

ratings represent the impact (TGP has had) on those indicators.  

 

 

Figure 3. Qi-ometer for Evaluation of Absolute Impact on Indicator Qi. 

Having determined the Raw Ratings for each indicator, the impacts for 

each dimension are determined as averaged values. These averages can be 

combined to reflect the overall holistic analysis for the physical and temporal 

situation being considered. These results are the actual unbiased and absolute 

understandings of the relative sustainability of each situation. While identified 

as raw rating averages, these results are in fact the objective understanding of 

the situation, albeit accepting the subjectivity of structuring reality as four 
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dimensions of mauri or qi. Subsequently these dimension averages can be 

combined with the AHP results for each stakeholder bias to perform a 

sensitivity analysis on the results. The dimension averages are adjusted using 

the weightings previously determined in the AHP such that the level of 

perceived sustainability is quantified for each stakeholder perspective.  

The MMDMF analysis therefore presents a Qi-ometer value for 

sustainability, based on the impact on Qi of the project. The significance of 

this result, and the influence of different stakeholder worldview priorities, can 

also be presented on the Qi-ometer.  

 

 

THREE GORGES PROJECT ANALYSIS 
 

The Qi-ometer shown in Figure 3 is a visual aide, demonstrating the 

absolute sustainability of a project. A sustainable project is considered to a 

score above zero for sustainability. The margin by which the result is greater 

than zero, indicates how strongly the project is enhancing or restoring the Qi 

of the indicators assessed. It would be unadvisable to proceed with a project 

whose assessment suggested that overall Qi or sustainability was being 

diminished or destroyed. Given the coarse nature of the Qi-ometer 

measurements, it is also wise to incorporate a reasonable margin above the 

zero result to provide a buffer, given that the some of the predicted outcomes 

can change over time due to incomplete information at the time a decision is 

taken. In the short term, it is also likely that the Qi-ometer assessment reflects 

an interim state that can not be ignored, for example during construction of the 

project. The changing quantum of the overall Qi-ometer result requires an 

approach that considers the cumulative impact on Qi. The approach adopted in 

this study is to repeat the Qi-ometer assessment of indicators for significant 

events in the history of the project.  

With TGP, there are inevitable negative impacts during construction, 

before the anticipated benefits of the project are experienced. Some of the 

anticipated benefits are relatively immediate while others require periods of 

time to elapse to be experienced as improvements in Qi.  

Thus the indicators are assessed for the following events:  

 

1956: State of Qi at the time Chairman Mao penned his famous poem. 

1992: State of Qi prior to Premier Li Peng handing final Three Gorges Project 

proposal to National People’s Congress, using information available at the 

time the decision is made. 
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1993: Construction commences, impacts on Qi using information available in 

1992.  

2003: Change to Qi in 2003 when first power generation commences and 

reservoir begins to fill. 

2012: The impact on Qi by 2012 of TGP, incorporating all information 

available since 1993.  

2112: A ‘100 year’ analysis, predicting the likely impacts on the Qi of each 

dimension 100 years after construction is complete.  

 

The one hundred year forward prediction is chosen because although the 

period of evaluation for the CYJV Feasibility Study was limited to 50 years, 

the 100 year time period is better suited to the project type but ignores the 

flood return period of 1000 years for which TGP has been designed.  

An explanation of the Ecosystem indicators is now provided. The Physical 

Environment indicator relates to pollution, water quality, sedimentation and 

climate change which are all physical impacts of the dam. The Living 

Environment includes wildlife and plants of all forms. The Chinese Alligator, 

the Finless Porpoise, the Chinese Paddlefish, and the Yangtze River Dolphin 

(Baiji) are all critically endangered species. The Baiji was declared 

functionally extinct after an extensive search of the river in 2006 revealed no 

signs of the dolphin since the construction of the dam, and many other wildlife 

and plants have been impacted. Environmental Geology has been affected with 

aggravated slope instability and erosion in the Hubei Province identified by 

geologists as an impact of the dam. Satellite images show significant changes 

to the surrounding topography since the construction of TGP. Hydro-electric 

Power Generation displaces the need for coal-fired power stations 

significantly reducing greenhouse gas emissions from the east, middle and 

south China with an 1000 kilometre effective supply radius covering almost 

50% of the country (Jin, 2009). 

The Village Qi indicators are now discussed. These are the indicators 

alluded to in Chairman Mao’s poem and include; Cultural and Historical 

Relics including the impacts upon artefacts, temples or structures of historical 

significance e.g. tombs, archaeological sites. The most publicised of these are 

the Hanging Coffins, an ancient funeral custom where deceased relations are 

placed in coffins and hung from cliffs (Qing, 1998). Many of these sites were 

destroyed or inundated when the water level in the dam reservoir increased, 

however some have been salvaged and are now placed on display in museums 

associated with tourism. The indicator Way of Life and relevance of traditional 

knowledge represents changes in how people lived, and now no longer using 



Kepa Morgan and Amaria Francis Waretini 78 

traditional approaches of farming, trade, or travel. In particular the recurrence 

of floods and the mixed blessings that these brought along with the associated 

local wisdom are now of little relevance yet were intrinsic to survival 

previously. 

Regional Identity speaks to the impacts and issues surrounding the 

foregone sense of belonging associated with long-term village communities 

now amalgamated as large urban centres with millions of people. The inherent 

loss of folklore, and changed identification of roles within traditional society, 

as the impacts of rapid urbanisation become apparent with future generations. 

Heritage and ancestral bond is considered as is the impact of rapid 

industrialisation which has irreversibly altered the roles of the elderly. 

The Forced Relocation of Villages was necessary for approximately 1.5 

million people and resulted in the disruption of connection to land for those 

being relocated and also those in areas identified for new settlement (Qigang, 

1998). Many families involved in farming for centuries have been relocated to 

cities where their traditional source of purpose, livelihood and trade are now of 

little use. The social wellbeing indicator Quality of Life covers aspects such as 

public health and safety, access to health care and basic education. Regional 

Population Effects consider aspects such as the immigration of people and 

effects to achieve the construction challenge and resulting changes in how 

people live. Satisfaction/Strain addresses whether people experience greater 

happiness in their lives. Severe floods on the Yangtze River have been a 

regular recurrence approximately every six years in the past century. While the 

recorded loss of life has been reduced over time from the hundreds of 

thousands (1930’s), to the tens of thousands (1950’s), to less than 2000 people 

in 1998, the strain on those effected by loss of crops and infrastructure would 

have continued. Flood Reduction and Control acknowledges the reduced flood 

risk and the avoidance of significant future loss of life in downstream 

provinces protecting 15 million people and 2.3 million Hectares of farmland. 

Economic indicators include the Economic Benefit/Cost of Project which 

addresses whether the project will generate economic returns for China. 

Enabling Regional or National Benefit acknowledges the indirect economic 

gains created due to enablers such as power, irrigation, and infrastructure 

secure from flooding. 

Improved Navigation and security of supply encourages efficiencies in the 

movements of products and greater industrialisation. Individual or Family 

Development incorporates opportunities such as paid employment, higher skill 

levels and incomes, and that educated people will have greater earning 

potential. The assessment of indicator Qi impact is summarised in Table 3. 
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Table 3. Three Gorges Project Indicator Raw Ratings for Significant 

Events 1956 – 2112 

 

Dimension Indicators 1956 1992 1993 2003 2012 2112 

Ecosystem 

Qi 

 

Physical 

Environment 
+2 +1 -1 -1 +1 +1 

Living 

Environment 
+1 -1 -1 -2 -2 +1 

Environmental 

Geology 
+1 +1 0 -2 -1 0 

Power Generation  -2 -2 -2 +1 +2 +2 

Village  

Qi 

 

Historical 

Artefacts 
+2 +2 +1 -1 -2 -1 

Way of Life +2 +1 -2 -2 -2 -1 

Regional Identity +2 +2 0 -1 -2 0 

Location 

Permanence 
+2 +2 -1 -2 -1 -1 

Community 

Qi 

Quality of Life +1 +1 0 -1 +1 +2 

Population 

Effects 
0 0 -1 -1 -1 +1 

Satisfaction/Strain +1 +1 +1 -1 +1 +2 

Flood Exposure -2 -1 -1 +1 +2 +2 

Family  

Qi 

Project 

Economics 
-1 -1 -2 -2 +1 +2 

National Benefit 0 -1 -1 -1 +2 +2 

Improved 

Navigation  
-1 -1 -1 +1 +2 +2 

Individual 

Opportunity 
0 0 +1 +1 +2 +1 

Overall  

Qi 

Average of All 

Indicators 
+0.50 +0.25 -0.63 -0.81 +0.19 +0.94 

 

While the individual indicator results can be rationalised and understood 

as presented, the overall Qi trend depicted in Figure 4 is an over-simplification 

that does not fully reflect the complexity of the Three Gorges Project. It is 

useful to identify the trends for dimension averages as these contribute to the 

overall Qi trend and help to illustrate which dimensions are most strongly 

influencing changes in Qi over time.  

The dimension averages are provided in Table 4 and represented 

graphically in Figures 5, 6, 7, and 8. The separated Qi dimension trends shown 

in figures 5, 6, 7, and 8 provide an indication of how Qi is most significantly 

affected at different stages of TGP. 
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Figure 4. Overall Impact on Qi Determined for Three Gorges Project Using MMDMF. 

 

Figure 5. Cumulative Impact of Three Gorges Project Ecosystem Qi Dimension 

(Environmental). 

 

Figure 6. Cumulative Impact of Three Gorges Project on Villagers Qi Dimension 

(Cultural). 

 

 

 



 

Table 4. Dimension Qi Averages for Sensitivity Analysis 

 

Dimension 1956 1992 1993 2003 2012 2112 

Ecosystem  

 

+2 

+0.5 

+1 

-0.25 

-1 

-1 

-1 

-1 

+1 

0 

+1 

+1 
+1 -1 -1 -2 -2 +1 

+1 +1 0 -2 -1 0 

-2 -2 -2 +1 +2 +2 

Village  

 

+2 

+2 

+2 

+1.75 

+1 

-0.5 

-1 

-1.5 

-2 

-1.75 

-1 

-0.75 
+2 +1 -2 -2 -2 -1 

+2 +2 0 -1 -2 0 

+2 +2 -1 -2 -1 -1 

Community  

+1 

0 

+1 

+0.25 

0 

-0.25 

-1 

-0.5 

+1 

+0.75 

+2 

+1.75 
0 0 -1 -1 -1 +1 

+1 +1 +1 -1 +1 +2 

-2 -1 -1 +1 +2 +2 

Family  

-1 

-0.5 

-1 

-0.75 

-2 

-0.75 

-2 

-0.25 

+1 

+1.75 

+2 

+1.75 
0 -1 -1 -1 +2 +2 

-1 -1 -1 +1 +2 +2 

0 0 +1 +1 +2 +1 

Overall Qi +0.50 +0.25 -0.63 -0.81 +0.19 +0.94 
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Figure 7. Cumulative Impact of Three Gorges Project on Community Qi Dimension 

(Social). 

 

Figure 8. Cumulative Impact of Three Gorges Project on Family Qi Dimension 

(Economic). 

The environmental and social impacts represented as changes in 

ecosystem and community qi, indicate increased stresses on both the fabric of 

the ecosystem and the fabric of society. 

With the completion of the project however, these are both then enhanced 

over time. The cultural impacts reflect the absolute irreversibility of many of 

the changes that diminish qi associated with traditional occupation of the 

directly affected areas. The prior state of qi in this regard does not recover 

during the study timeframes and reflects the most substantially impacted 

dimension for the project. The unrealised economic opportunities of TGP are 

reflected in the changes of family qi, for the commitment of resources over a 

significant period to facilitate TGP, but producing significant economic returns 

for the region and China once the project is complete. 

It is important to realise that different people hold different perspectives 

on the sustainability of the Three Gorges Project. Their perspectives are 

influenced most by the factors considered important in their own lives. 

Cultural groupings often hold the same worldview within their group, due to 

the way they identify with common values and beliefs. Indigenous people tend 



The Yangtze River 83 

to consider cultural identity and ecosystem integrity the most important 

dimensions while bankers are more likely to focus almost entirely on the 

economic viability of a project. This bias can be acknowledged and accounted 

for in the MMDMF by incorporating the AHP results as a sensitivity analysis. 

The AHP results used for the sensitivity analysis are provided in Table 5. 

 

Table 5. Analytic Hierarchy Process Results for Contemporary 

Worldviews 

 

Dimension 

Priority 
Chinese 

Government 

Chinese 

Villagers 

Chinese 

Other 

Western 

(NZ) 

Worldview 

Indigenous 

Worldview 

Environmental 

Well-being 
19% 17% 17% 19% 40% 

Cultural  

Well-being 
11% 17% 14% 9% 30% 

Social  

Well-being 
25% 33% 30% 33% 20% 

Economic 

Well-being 
45% 33% 39% 39% 10% 

 

Table 6. Sensitivity Analysis for Three Gorges Project Event Years 1956, 

2003, 2012 and 2112 

 

Absolute Qi +0.5 -0.81 +0.19 +0.94 

TGP Event Year 1956 2003 2012 2112 

Chinese Government +0.09 -0.59 +0.79 +1.34 

Chinese Villagers +0.26 -0.67 +0.53 +1.20 

Chinese Other +0.17 -0.63 +0.67 +1.29 

Western (NZ) Worldview +0.08 -0.59 +0.78 +1.39 

Indigenous Worldview +0.75 -0.98 -0.20 +0.70 

 

The Three Gorges Project AHP analysis produced similar priorities for the 

dimensions for all three groupings; Chinese Government, Chinese Locals and 

Chinese Others. The similar results could be accounted for in that the 

groupings represent the same cultural peoples, who continue to hold similar 

worldviews, but with slightly differentiated points of view. Pragmatically, 

these worldview groupings all consider the economic and social dimensions of 

Qi to be the most important, however while cultural and environmental are 

both weighted less, they are still acknowledged. 
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The surveyed ‘Western perspective’ differs, only in that the cultural 

dimension is given less priority. A significant influence and motivator in 

western thinking is monetary outcomes, reflected in the AHP results. Cultural 

wellbeing is not a dimension valued highly, perhaps due to the fact that 

different traditions and behaviours apparent in other societies are difficult to 

interpret and truly value from an economic standpoint. 

The priority weightings are combined in Table 6 with the dimension 

averages taken from Table 4 for the TGP Event years 1956, 2003 following 

the completion of phase II construction, 2012, and for 2112. 

 

 

DISCUSSION 
 

The results obtained from the Qi-ometer analysis predict positive results 

for the sustainability of TGP. There is some polarisation in the sensitivity 

analysis, however within 100 years, all worldviews acknowledge that TGP 

will have made a positive contribution to China’s sustainability. In 1992the 

decision was taken to implement the concept and construct TGP. The 

indicators chosen for the analysis reflect the broader research available today. 

Some of the research now available recommends indicators that were not 

considered in the 1988 CYJV feasibility study. For example the indicator for 

Environmental Geology is now considered due to the impacts of the water 

reservoir on the geology in the surrounding area was never predicted to be as 

severe as some geologists today believe it to be causing landslides. 

Some general comments are made on the indicator assessment results. The 

Physical Impacts were seen to be positive in the analysis with the exception of 

the construction period. This is largely due to the massive amounts of carbon 

dioxide emissions that will be reduced and the ecosystem enhancements 

associated with or facilitated by the project. The Yangtze Dolphin has become 

extinct since the construction of the dam, and many other wildlife and plants 

have been impacted. The dolphin was considered endangered in 1988 and it 

was predicted that the species would eventually become extinct with or 

without the construction of TGP. Extinction of the Baiji has nevertheless been 

attributed to TGP as a negative impact on the environment. Slope stability and 

erosion have become an issue for the Hubei Province which geologists believe 

is an impact of the dam. The impacts of the huge concentration of water in the 

reservoir basin on localised climate change have been cause for concern and 

are linked to numerous landslides in the area. 
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TGP and the flooding of the reservoir basin have resulted in the loss or 

destruction of many historic relics. There has been wide criticism of the 

Chinese Government on the issue of relocating these artefacts to higher 

ground, before rising water levels flooded their original sites. The indicator is 

therefore qi diminishing for cultural and historical relics. The indicator Way of 

Life has been negatively impacted due to changes associated with both the 

relocation of around 1.5 million people and the altered context of those 

people’s existence. Impacts on the Regional Identity are portrayed as qi 

diminishing. This is conservative as while the due to the issues surrounding 

sense of belonging are important, TGP has also provided a source of pride for 

the People’s Republic of China. Satisfaction/Strain considers whether people 

are better off. Acknowledging that this is an extremely subjective 

measurement, and that the levels of happiness within the effected communities 

are difficult to comprehend as an ‘outsider’, the conservative approach is to 

assume that the impact is qi diminishing but note that some research suggests 

that TGP creates enhanced opportunities for the future and will potentially 

become qi enhancing. Economic indicators and associated industrialisation are 

the main motivation for TGP. These indicators are all positive and essentially 

TGP would not go ahead if that was not the case. Economic indicators are the 

primary focus in most development projects and are often most easily 

evaluated. TGP is now providing significant economic benefits for the region, 

and much of China. 

The predictions for 2112 are all positive. The sensitivity analysis suggests 

all worldviews consider TGP to be enhancing qi, leading the modern world in 

adopting cleaner, greener power sources. China is a country with huge 

potential for more dams, due to the suitability of its topography. New Zealand 

is similarly disposed however the combined complexity of cultural, social and 

environmental issues associated with hydro-development projects is very 

difficult to overcome. 

The MMDMF is an easy tool to implement in any project decision 

making. It is ideal for identifying areas of conflict. When working with people 

who come from different cultural backgrounds to one’s self often it is easy to 

be naive and overlook issues that may appeal or conflict with others beliefs 

and values. The MMDMF identifies areas of concern, which can then be 

acknowledged, further investigated, and negotiated if necessary. As the 

MMDMF is intended to increase understanding in the decision making 

process, this can ease possible tension or contribute to resolving issues that 

could manifest later during the course of the project. The MMDMF is a useful 

decision making aide, providing greater focus on social and cultural impacts 
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which are often immeasurable in other analyses. How does one establish the 

monetary value of lives saved from future floods? Many indicators often 

cannot be valued effectively in monetary terms, and although identified in 

feasibility studies, many are not included in the Cost/Benefit Analysis 

approach. 

Finally the findings of this study are consistent with are search project 

(Morgan et al., 2012) that investigated the Cost Benefit Analysis based 

feasibility study that provided the justification for proceeding with the Three 

Gorges Project by comparison with an MMDMF assessment conducted on the 

same information available at the time that the decision was made. While the 

time frames for analysis differ, the results are consistent providing confidence 

in the findings of the previous investigation. 

 

 

CONCLUSION 
 

The combination of historic relevance, impacted anthropological sites, 

ecosystem modification, altered river flows, industrial and urban uses, power 

generation, transportation reliability, geological instability, siltation issues, and 

economic base, all under the Western World’s spotlight, are some of the inter-

related attributes that make the Yangtze River a complex management 

challenge: A contemporary interpretation perhaps of its metaphor; the Golden 

Waterway. 

The Mauri Model Decision Making Framework offers a new approach to 

the analysis of water resource management as it provides a transparent and 

inclusive approach to considering the environmental, economic, social and 

cultural aspects of decisions that have been taken regarding the Yangtze River 

system. The Mauri Model Decision Making Framework is capable of 

understanding multiple-worldviews and adopts Qi in this case in the place of 

monetary equivalents as the base metric allowing an absolute sustainability 

assessment. 

There are interesting parallels between the Yangtze River and the Waikato 

River in New Zealand, as while the actual physical scales are demonstrably 

different, the contextual relevance of the rivers resonates, as does the strategic 

importance of these rivers to their respective governments. The changing 

perceptions of both rivers from different worldviews, offers new ways of 

understanding sustainability, and better understanding the cultural and 

environmental implications of the development taking place on the Yangtze 

River. The application of the Mauri Model Decision Making Framework to the 
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Yangtze River reveals the parallels between the concepts of Mauri and Qi, and 

the potential opportunities for the application of the framework in other 

contexts of Asia and the Pacific. 
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