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whole towards sustainability. This thesis investigates CUD‟s potential as a 

supportive approach to move urban areas towards sustainability, and the 

adjustment needed in the current strategies for alignment to a goal of global 

sustainability. This was accomplished by working with CUD Pilot Cities, 

various experts in urban development, ICT authorities and sustainability 

researchers. A scientific approach to the understanding of sustainability 

concepts provides the basis of this evaluation of the CUD initiative, the 

benefits and challenges, including the role of connectivity and the 

applicability of ICT. Within this context, recommendations were made to 

further improve the CUD initiative‟s effectiveness in moving urban areas 

towards sustainability. An ideal initiative was envisioned in relation to 

system boundaries and components, strategic guidelines, actions and tools - 

“CUD Gold” - and steps were suggested for how to make CUD more 

strategic in its pioneering endeavours of global urban sustainability.  
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Executive Summary 

Introduction 

The changing technologies in the last few decades, coupled with population 

growth, have increased human capacity to make critical changes to the 

present and likely future status of the Earth and the global environment. 

Such changes have lead to an increased world-wide debate on 

sustainability, its challenges, concepts and approaches (Haughton and 

Hunter 2003). With urban areas being the centre of both technological 

change and population proliferation, there is a growing interest regarding 

the role of cities in the sustainable development process. It has become 

necessary to examine cities‟ contributions to both the problems and the 

solutions around these issues. The Connected Urban Development (CUD) 

initiative by Cisco is amongst the increasing number of recent Information 

and Communication Technology (ICT)-based initiatives addressing climate 

change and sustainability challenges in urban areas.  It is important to 

examine the approach of such initiatives and how, as well as if, they can 

strategically support urban society‟s move towards sustainability without 

exacerbating existing problems, or inadvertently creating new ones. 

 

Methods 

In this thesis, CUD was analyzed within a strategic approach to sustainable 

development. A scientific and holistic systems-approach to the 

understanding of the CUD initiative, sustainability, and the role of ICT in 

the sustainable development process of urban areas provided the basis of 

the analysis of CUD on the conceptual and strategic levels.  

The research focused on answering the following primary question:  

How can CUD be more strategic in supporting the transition of urban areas 

toward socio-ecological sustainability? 

The following multi-phase methodology was pursued in conducting the 

research 

1- Preparation Phase: key contacts were established, literature review 

was conducted, and a conceptual framework for the research 

method was created.  Output of this phase included: introductory 

workshop on Framework for Strategic Development (FSSD); the 
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introduction sections of the thesis, and the conceptual framework 

supporting the research design.     

2- Understanding Phase: CUD was analyzed by use of the Generic 

Five Level Framework (5LF) as an analytical instrument. The result 

of this step was called CUD Current. 

3- Envisioning Phase: With the aid of the FSSD, a “Gold Standard” 

CUD (CUD Gold) was envisioned from which to backcast and 

create a bridge to potentially improve CUD Current‟s strategy in its 

objective to support the transition of urban areas towards 

sustainability.  

4- Bridging Phase: In this phase CUD Current was examined to 

establish what it needed in order to become more strategic in 

helping cities move towards sustainability.  This was done, by 

utilizing CUD Gold as a working vision from which to backcast.  

Overlooked issues, gaps and the risks associated with them were 

identified, and guidelines and recommendations were developed to 

help in addressing the gaps and mitigating the risks.  The output of 

this effort by the team was called CUD Plus. 

5- Validation Phase: The method used and the output/findings of the 

above steps were validated through pursuing feedback from experts 

in the areas of ICT, urban development and sustainability. The 

output of this phase was the validated results of the research 

illustrated in CUD Plus.  

6- Reconstruction Phase: The validation output was incorporated into 

our preliminary findings and recommendations in the form of a re-

constructed CUD Plus that included the experts‟ feedback.    

 

Results and Discussion 

The fieldwork related to CUD Plus resulted in the identification of gaps 

within CUD Current‟s approach to Sustainability. The major gaps are: 

1. CUD has no real definition of a system. 

2. The CUD initiative as a whole does not specifically 

state the need for a robust definition of objectives 

for sustainability in each city. 
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3. CUD, by default, limits the definition of a city to 

four focus areas. 

4. CUD‟s actions are still focused on addressing CO2 

reduction.  

  

A combination of all the results, after analysis, was assembled into a set of 

recommendations for the strategic and conceptual approach. Sets of 

example actions to help CUD become more strategic towards its goal are: 

 

Recommendations for CUD Strategic and Conceptual Approach 
1. Adopt a tool for planning in complex 

systems such as the FSSD; 

2. Expand the CUD Initiative‟s system 

definition and boundaries using a holistic-

systems approach. A system that includes all 

city forms, flows, functions, boundaries 

interaction and connection as a subsystem 

within the larger biosphere where science and 

laws of nature comprise the basis of 

understanding the system interconnectivities 

and dependencies within such system and with 

the biosphere; 

3. Leverage the strength of CUD‟s 

collaborative and partnerships approach to co-

create CUD‟s own interpretation of the 

sustainability principles and the suggested good 

city form principles while incorporating the 

sustainability principles;.  

4. In partnership with the cities and other key 

constituents, co-create a more robust vision of 

success for CUD, a vision guided by the 

sustainability principles, principles of good 

sustainable city form, in addition to any 

additional principles collaboratively created 

above; 

5. Co-create a vision of success with CUD‟s 

partners, stakeholders and other key 

constituents; 

6. Adjust the strategic goals of 

success to respond to long-term 

vision of sustainability in urban 

areas; 

7. Apply Backcasting from the 

vision of success informed by 

the sustainability principles; 

8. Revise CUD‟s current 

strategy to include guidelines 

for strategic prioritization such 

as: 

a. The Right Direction for 

bringing urban society and 

global society at large closer to 

sustainability, 

b. A Flexible Platform that 

allows CUD planners to avoid 

“blind alleys” and 

c. Return on Investment by 

generating enough resources 

(economic, socio-political and 

ecological) for the 

continuation of CUD‟s 

approach and solutions that 

continuously move urban areas 

towards sustainability. 

 

 

These recommendations were focused on improving CUD‟s strategy for 

achieving its new vision of success, and helping cities achieve sustainability 
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and depart from their former objective of only focusing on CO2 mitigation. 

The thesis team came up with a number of example actions to demonstrate 

how such strategic guidelines recommended above can lead to creating an 

action plan by envisioning first and second order actions. First order actions 

(foundational) are internal actions over which CUD has predominant 

control, so we deemed them short term. Second order actions are often 

dependent on external factors. These were divided into medium and long 

term, depending on the level of control CUD has, recognizing that the 

hierarchy is dependent on such things as urgency, financial and resource 

availability, or change in leadership to mention a few. For example, if 

funding were to be available locally, it could be a long-term measure, 

whereas if it were regional it might be medium-term. This does not imply 

that the resulting example actions need to be implemented in a 

chronological order. They could rather, and in most cases should, be 

evaluated simultaneously to allow for a strategic perspective. In line with 

the FSSD, each measure must not only bring about some desirable change 

or development, but also serve as a feasible platform for later measures. 

However, if financial or other restrictions necessitated a delay, some could 

be performed sequentially.  

Short-Term 
1. Revisit  projects in early 

planning stages to capture 

opportunities missed and 

recognize potential risk;  

2. Devise a plan that can sustain 

the CUD initiative beyond the 

five years; 

3. Adopt sustainability-related 

international, national, and 

regional standards, regulations, 

certifications, and/or 

accreditations programs 

applicable to all or parts of 

CUD‟s projects (e.g. material, 

source of energy, deployed ICT  

 infrastructure, waste management, site/ 

location selection, labour practices, business 

partnerships, and suppliers contracted); 

4. Institute a standardized method of impact 

assessment, monitoring and evaluation 

(indicators, measures, feedback loops, and 

performance management systems) to 

demonstrate and measure the progress of any 

CUD project; 

5. Facilitate a structured process of 

engagement for new constituents (e.g. 

citizens, regional or national governments, 

civil society organizations) using CUD‟s 

demonstrated success of the participatory and 

collaborative approach.  

Medium-Term 
1. Devise a plan for expanding or 

scaling up current solutions to the 

entire city system or identifiable 

subsystems such as interpreted by 

decentralized centralization; 

of the city currently not addressed within 

CUD (e.g. water management and food 

distribution logistics management); 

7. Expand CUD‟s partnerships to a wider 

range of key players within the local and 
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2. Consider solutions that can 

serve the needs of a region or 

cluster of urban areas; 

3. Encourage Peer city-to-Peer 

city learning through connecting 

cities with similar challenges, 

sizes, urban development stage or 

nature (e.g. mega cities);  

4. Secure resources (funds, 

management, experts and 

commitment) that can sustain the 

CUD initiative beyond the five- 

year pilot period; 

5. Consistently identify existing 

initiatives within cities for 

potential connections to CUD 

solutions; 

6. Design and implement projects 

targeting  key functions or 

services  

international ICT sector such as vendors, 

research institutes, regulatory entities, etc.; 

8. Expand the CUD “Toolbox” to include: 

a. blueprints for the governance model of 

CUD projects; 

b. Standard indicators and performance 

management systems; 

c. Benchmarks from cities outside and 

within CUD; 

d. Practical “how to” guidelines for cities 

at different stages of participation within 

CUD. 

   9.  Include a city from the developing world 

that might be on the boarder of CUD 

requirements for a pilot project, wherein 

barriers can be identified which could 

potentially prevent such cities from applying 

or utilizing CUD‟s initiative global blueprint 

(template) in the future. 

Long-Term 
1. Develop a comprehensive 

“bridging” plan that provides 

guidance for cities in the 

developing countries or 

connectivity- challenged ones on 

how to overcome the connectivity 

and infrastructural barriers to 

become a CUD-ready city; 

2. Use CUD initiative and 

successful methods to inform new 

initiatives for innovative use of  

ICT and sustainability beyond the urban 

development (e.g. agriculture/ food security 

and international development); 

3. Promote the development and adoption of 

ICT-related regulations that enables access to 

advanced technologies, and remove barriers 

to innovative use of such technologies in 

solving current pressing problems facing 

societies in emerging and developing 

countries   ICT (e.g. connectivity/  bandwidth 

regulations, Freedom to Access  information 

on the Internet). 

The discussion section addresses the gaps enumerated in the results section, 

and highlights the risks associated with these gaps. In addition, a 

justification for the recommendation is presented. These recommendations 

suggest how CUD can more strategically support a city moving in the 

direction of sustainability on a global level. The procedures are very 

explicit, yet flexible enough to be adaptable to diverse situations that will 

not just be encountered by CUD but by the cities as well. 
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The research revealed that CUD as an enabler and efficiency agent has the 

potential of supporting moves initiated by urban areas towards 

sustainability in a more strategic way. However, it should be noted that 

CUD needs to be recognized as one part of a holistic solution. The results 

show that taking a systems approach with an expanded city definition, as 

well as a common understanding of sustainability and a principle-based co-

created vision for said city is a starting point for a much more strategic 

CUD application.  

“For most of history, humans have shaped civilization commensurate with 

the level of their material technology. In some cases, like that of ancient 

Athens, civilization far outstripped technology. New technologies will 

inevitably proliferate in the years to come, but we need to remember that 

the measure of a civilization is not the tools it owns, but the use it makes of 

them (Ruchelman 2006, 147)”. 

 

 

 



  xi 

Glossary 

Agenda 21- A comprehensive plan of action to be taken globally, 

nationally and locally by organizations of the United Nations System, 

Governments, and Major Groups in every area in which human impacts on 

the environment (UNESA 1992). 

Biosphere - The regions of the surface, atmosphere, and hydrosphere of the 

earth (or analogous parts of other planets) occupied by living organisms 

(McKean 2005). 

Broadband - In general, broadband refers to telecommunication in which a 

wide band of frequencies is available to transmit information. Because a 

wide band of frequencies is available, information can be multiplexed and 

sent on many different frequencies or channels within the band 

concurrently, allowing more information to be transmitted in a given 

amount of time (much as more lanes on a highway allow more cars to travel 

on it at the same time) (WhatIs 2004).  

Brown Agenda - consists of: a) access to environmental infrastructure and 

services; b) pollution from urban wastes; c) resource losses; d) 

environmental hazards; and e) global environmental issues (Leitmann 

1999). 

Cisco - Cisco Systems Inc. is a multinational corporation and a leading 

supplier of networking equipment and network management for the 

Internet, headquartered in San Jose California (Cisco 2009).  

Closed system - A physical system on which no outside influences act; 

closed so that nothing gets in or out of the system and nothing from outside 

can influence the system's observable behaviour or properties (Scott 1989).  

Complex System - A collection of many simple nonlinear units that 

operate in parallel and interact locally with each other so as to produce 

emergent behaviour (CBofN 2009). 

Connected Urban Development (CUD) - A public/private partnership 

between Cisco Inc. and its partners designed to allow leading cities to help 

urban areas reduce their carbon emissions while enhancing the quality of 

urban life (CUD 2009).   

Consumerism - The preoccupation of society with the acquisition of 

consumer goods (McKean 2005). 

District Department of the Environment (DDOE) - Is responsible for the 

natural and indoor environments in the District of Columbia. DDOE‟s work 

includes direct assistance to residents and businesses, policymaking, and 

monitoring and enforcement (DDOE 2006). 
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E-Commerce - Commercial transactions conducted electronically on the 

Internet (McKean 2005). 

Ecological Footprint – Is a measure of how much land and water area a 

human population requires to produce the resource it consumes and to 

absorb its wastes, using prevailing technology (GFN 2009). 

Ecosphere - The biosphere of the earth where the interaction between the 

living and nonliving components is emphasized (McKean 2005). 

Ecosystem - A biological community of interacting organisms and their 

physical environment (McKean 2005). 

Fundamental Human Needs - Subsistence, protection, affection,     

understanding, participation, leisure, creation, dignity and freedom (Max-

Neef, Elizalde, and Hopenhayn 1991).  

Global Positioning System (GPS) - A "constellation" of 24 well-spaced 

satellites that orbit the Earth and make it possible for people with ground 

receivers to pinpoint their geographic location (WhatIs 2004). 

Clinton Global Initiative (CGI) – Foundation established in 2005 to bring 

together global leaders to take action to address some of the World's biggest 

challenges (Clinton Foundation 2009). 

C40 - A group of the world's largest cities committed to tackling climate 

change (C40 2008).  

Global Village - A term that describes how the globe has been contracted 

into a village by electric technology and the instantaneous movement of 

information from every quarter to every point at the same time (McLuhan 

1962). It is also a metaphor for the Internet. 

ICT - (Information and Communications Technology - or technologies) 
- An umbrella term that includes any communication device or application, 

encompassing: radio, television, cellular phones, computer and network 

hardware and software, satellite systems and so on, as well as the various 

services and applications associated with them (WhatIs 2004). 

Kyoto Protocol - A treaty is intended to achieve "stabilization of 

greenhouse gas concentrations in the atmosphere at a level that would 

prevent dangerous anthropogenic interference with the climate system 

(UNEP 1992).” 

LEED – The Leadership in Energy and Environmental Design, Green 

Building Rating System, developed by the U.S. Green Building Council 

(USGBC), provides a suite of standards for environmentally sustainable 

construction (USGBC 2009).  

Mega Cities – Cities with a population of 10000 or more. 

MIT – Massachusetts Institute of Technology – A private research 

University located in Cambridge Massachusetts, United States (MIT 2009). 
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The MIT Mobile Experience Lab - Focuses on radically reinventing and 

creatively designing connections between people, information and physical 

places using cutting-edge information technology to improve people‟s lives 

through meaningful experiences (MEL 2009). 

Systems thinking - The evaluation of interrelated and complex systems 

over time (Forrester 1970). The common concept for understanding how 

causal relationships and feedbacks work in an everyday problem (Hördur 

Haraldsson 2004). 

Web 2.0 - Second generation of the World Wide Web, especially the 

movement away from static WebPages to dynamic and shareable content 

and social networking (e.g. wikis and blogs) (WhatIs 2004). 

http://en.wiktionary.org/wiki/webpage
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1 Introduction 

In the last 100 years, the world has organized itself around the goal of 

economic growth, and in striving for this goal has created a system which 

depends on an ever-increasing use of natural resources (Cheshire 2008). 

This over-consumption of finite natural resources, the destruction of 

ecosystem, and pollution have eroded the natural system‟s ability to 

regenerate and to provide things such as the clean water and air (Duncan M. 

Taylor 1994)  on which our society is completely dependent. 

Nowhere is this more evident than in today‟s urban areas. Coupling 

changing technologies of the last few decades with population growth has 

increased human kind‟s capacity to make critical changes to the present and 

possible future state of the global environment. Such changes have 

encouraged an increased worldwide debate around sustainability, its 

challenges, concepts and approaches (Haughton and Hunter 2003). The 

urban context presents numerous sustainability challenges due largely to the 

high concentration of people and their activity in a limited area. However, 

with cities being the hubs of growth in both population and technological 

innovation (United Nations 2008), there is a growing interest in the role of 

cities in relation to the global sustainable development process. A wide 

range of solutions and initiatives coming from government, business, 

industry and communities are addressing urban challenges. The Connected 

Urban Development (CUD) initiative by Cisco, a large, multinational 

Information and Communication Technology (ICT) company, is one among 

an increasing number of recent ICT-based initiatives aimed at addressing 

climate change and sustainability challenges in urban areas. 

The city or urban area is the core system around which CUD was initiated, 

so to understand CUD we need to start with an understanding of the city 

system, in particular what does or does not constitute a sustainable city. 

Throughout this report, the terms “city” and “urban area” are used 

interchangeably.  
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1.1 Cities 

1.1.1 Formation, Function, and Structure 

The city and civilization are intimately bound together and rose together, 

hand-in-glove (Bairoch 1988).  While historians seem to point to ancient 

Mesopotamia, Egypt, and Indus Valley for places where urban settlement 

emerged, interestingly enough, urban planning as a recognized profession, 

has only come about in the last 50 years (Chandler 1974). Despite all of 

this, there is still not one fully agreed upon definition of what a city is, or 

one theory about the reasons for city formation. Definitions vary according 

to nations, states, and even within countries. The Merriam Webster 

Dictionary defines a city as: 

“…an inhabited place; a place larger than a village or town: a large, 

prominent or important center of population: a relatively permanent 

and highly organized center having a population with varied skills, 

lacking self-sufficiency in the production of food, and usually depending 

on manufacture and commerce to satisfy the wants of its inhabitants.” 

Other components of the city are comprised of infrastructure and urban 

open spaces, referred to as the built form. In addition they contain the 

natural components of air, water, land, climate, flora and fauna and the less 

tangible ones such as aesthetic, architectural styles, heritage, and the values, 

behaviour, laws, and traditions of its residence. All these aspects are 

interconnected and influence each other in some way (Haughton and 

Hunter 2003). 

An ideal city, as typically envisioned by urban planners, is a place that is 

compact with tightly integrated parts. Such form allows greater efficiency 

in its upkeep and, perhaps more important, conveys a sense of community 

and interaction among neighbours (Jacobs 1992; Ruchelman 2006). In 

addition, in almost every publication on city planning, the name Kevin 

Lynch, a renowned urban planner, emerges time and time again. In his book 

“A Theory of Good City Form”, Mr. Lynch identifies generally applicable 

characteristics or constraints of what comprises a good city. He outlines 

five performance criteria for a city: vitality, sense, fit, access, and control, 

in addition to two "meta-criteria": efficiency and justice (Lynch 1984). 

These criteria appeared to be the most widely accepted by city planners to 

date. See Figure 1.1 below. 
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Figure 1.1: Criteria for Good City Form (Lynch 1984)  

Although Lynch was able to come up with common characteristics of what 

makes a good city form, theories still vary about the right conditions, basic 

mechanisms, and the possible reasons for why people decided to come 

together to form cities in the first place, or why cities emerged tens of 

thousands of years after the appearance of modern humans.  

The link between the city and the economy is the most touted factor in most 

of these theories, from the one claiming that cities emerged with the start of 

agricultural activity (Bairoch 1988), to the one stating that for a settlement 

to qualify as a city, it must have enough surpluses of raw materials to 

support trade (Pacione 2001). Protection of its citizens is one of the other 

readily accepted reasons why cities were built (O'Flaherty 2005, 13). 

However, it is also believed that technology, through its impact on society 

and economy, could be the determining factor in creating and recasting 

cities through history (Ruchelman 2006). “Decisions on how cities should 

be formed, however, are influenced to a significant extent by the 

technological possibilities of the time (Ruchelman 2006, 2).”  

 

From literature review about city formation, structure, and functions, the 

following characteristic appear to be unwavering: 

 A Vital City: successfully fulfils the biological needs of its inhabitants 

while providing a safe environment for their activities.  

 A Sensible City: organized so that its residents can perceive and 

understand the city's form and function 

 A city with good fit: provides the buildings, spaces, and networks required 

for its residents to pursue their projects successfully.  

 An Accessible city: allow people of all ages and background to gain the 

activities, resources, services, and information that they need.  

 A city with good control: permits its citizens have a say in the 

management of the spaces in which they work and reside. 

In addition, it is also: 

 An Efficient city: achieves the five goals listed above at the least cost, and 

balances the achievement of the goals equitably.  

 A Just city: distributes benefits among its citizens according to some fair 

standard.  
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 Cities are formed to meet certain needs of people, for example 

safety/ protection, innovation and social interaction; 

 Cities‟ performance (such as livability) can be measured based on 

criteria like vitality, sensibility, fitness, accessibility, control, 

efficiency and justice (Harrup 2008).  

 Cities serve a number of functions such as storage, trade, and 

manufacturing. 

 Growth, expansion and increased population of urban areas are 

normal result of the city‟s functions.  The importance of the role 

they play in human societies is demonstrated by people‟s continuous 

attraction to the life and opportunities of the city. 

The next section addresses in more detail the role of technology in city 

growth and economy. 

1.1.2  Growth and Role of Technology  

A report by the UN Population division states: 

 

“During the next few decades the urban areas of the less developed 

regions are projected to absorb all the population growth expected 

worldwide. That is, global population growth is becoming a largely 

urban phenomenon (United Nations 2006, 2).”  

 

In his book “Cities in the Third Wave”, Ruchelman attempts to address the 

impact of new technologies, and ICT in particular, on the present and future 

cities and their growth. He illustrates three overlapping phases (or 

technological waves) of urban evolution Pre-industrialism- moving from 

agriculture to manufacturing, Industrialism- automobile, rail and roads that 

facilitated the expansion into the hinterland, and Post-industrialism. 

Theorists recognized the third phase in the 1960s as a new form of social, 

spatial and economic organization transforming the city. With the 

noticeable effect of communication technology, some called this 

transformation “Post-industrial”, while others refer to it as the third wave, 

the global village, or the world information economy (Ruchelman 2006). 

Different theories address the evolution of the Information Society, and its 

impact on the emergence of the new type of city in the 20
th

 and 21
st
 century 

(Toffler 1989). See Figure 1.2 below for a summary. 
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Figure 1.2: Cities in the Information Age; Characteristics of the Information 

Society -  Adapted from (Ruchelman 2006; Cairncross 2001; Mitchell 1999; 

Toffler 1989; Naisbitt 1984; Florida 2004) 

Due mostly to the advancements in ICT, cities and regions constitute a 

global network within which funds flow, information is exchanged and 

commodities are traded (Ruchelman 2006). This global transformation is 

bringing the cities close to what William J. Mitchell foresaw ten years ago 

as the creation of cities that encompass virtual places as well as physical 

ones – what he called an “e-topia” (Mitchell 1999). According to Mitchell, 

the global information network is not just a delivery system for email, the 

Internet, and digital television, but, just as railroads, highways, and 

telephones transformed cities in the past, ICT will dramatically change the 

form of the city. The revolution in ICT and the penetration of Internet 

connectivity is now perceived as the fourth utility in some urban areas 

(Goldman 2008). However, Mitchell still saw the power of the physical 

place of a city as prevailing. “Physical settings and virtual venues will 

function interdependently, and will mostly complement each other… 

Information Society in the 21
st
 century is primarily characterized by: 

Noticeable change in the ways business and industry conduct their affairs, and 

manufacturing. 

 Transition from a industrial to a service economy. 

 Increased dependency on specialized knowledge as the guiding force for 

social change and the growth of “knowledge/creative class (Florida 

2004).” 

 Faster flow of new ideas and information through all forms of 

interactive communication and increased speed and efficiency of 

transactions. 

 Movement from national to global economy. 

 Ability to accommodate far-reaching configurations of electronic 

meeting places as well as decentralized production and distribution 

systems- replacement of centralized structures with decentralized ones.  

 The “death of distance” where location, geography, borders, and time 

zones are irrelevant in the way people conduct their daily lives 

(Cairncross 2001). 

 Advances in communication technology reduced the need for physical 

proximity in course of carrying out various tasks. 
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sometimes we will use networks to avoid going places. But sometimes, 

still, we will go places to network (Mitchell 1999)”.  

Cities are growing, and as they do, the complexities of their structure and 

networks become increasingly more elaborate. This raises the concerns 

with regard to the stress and threats this growth poses to the environment 

and the socio-economical fabric. The following sections address these 

issues in more details.  

1.2 Cities and Sustainability 

1.2.1 The Sustainability Challenge 

With respect to matter, the planet with its outer atmospheric boundary is a 

closed system. With the exception of the occasional meteor, there is 

effectively no exchange of mass between the earth and the rest of our 

universe. (This is not true when it comes to Energy.)  This self-contained 

life support system creates interdependence and interconnectivity of 

functions all within the basic laws of science and those of energy and 

matter in particular (Scott 1989).  

 

These concepts are important because understanding the basic working of 

the planet helps clarify the connection and interdependence between human 

activities and all life forms on earth as well as air, soils and water. Climate 

change caused by CO2 emission from cities can have far reaching effect. 

For example, Dr. Steve William, Director of the Centre for Tropical 

Biodiversity & Climate Change, Cook University, reports that the rare tree-

dwelling lemuroid possum (white possum) indigenous to Queensland 

Australia might be one of the first mammals to go extinct due to climate 

change. Professor Williams says that in this particular habitat, there has 

been a temperature increase by nearly one degree Celsius in the last three 

years, directly attributed to CO2 emissions effect on climate. (Williams 

2007). Dr. Williams fears the damage has only just begun. "We could lose 

more than 50 per cent of all of the unique species in the region (ABC 

News)”. 

Nicolas Low describes the relationship between the human systems and the 

constraints of ecological resources of the Earth‟s closed system: “The 

human systems of production, consumption, government and culture are 

subject to the ecological resources of the planet, a closed system containing 
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wealth accumulated over 4 billion years, but with just one energy input – 

from the sun – and no outlet for waste (Low et al. 2005)”. See Figure 1.3 

below. 

 

Figure 1.3 : The system within the Biosphere – reproduced (TNS 2004)  

Since the Kyoto Protocol, an international agreement linked to the United 

Nations Framework Convention on Climate Change, entered into force in 

2005 (UNFCCC 2008; UNFCCC 1998) climate change has slowly been 

moving to the forefront of world attention. In 2007, the IPCC‟s fourth 

report revealed overwhelming evidence that climate change is precipitating 

as a result of unsustainable human activities. It outlines disturbances to the 

environment, climate, bio diversity, quality of life, natural resources, 

security, health, and social fabric that are putting a strain on the natural 

functions of the Earth (IPCC 2007).  

Human activities and their interactions with the natural system in and of 

themselves are not necessarily the problem. The problem lies in the 

rate/speed, methods of activities, characteristics and amounts of materials 

extracted/produced (including waste), and the increasing gap between the 

haves and the have-nots. Major causes of un-sustainability can be attributed 

to such things as: 

1-  Large flows of materials extracted from the earth‟s crust into the 

ecosphere, at rates which accumulate; 

2- Introduction of substances produced by society, such as compounds 

foreign to nature, at rates which accumulate; 

3- Degradation of nature by physical means; 
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4-   Conditions that systematically undermine people‟s capacity to 

meet their fundamental needs. 

 

(Holmberg and Robèrt 2000) 

If the aforementioned summary offers an explanation of what is 

unsustainable, then what are the characteristics of a sustainable society? 

There are several definitions of Sustainable Development (SD); however, 

there is one which seems to be the most cited.  It comes from the report 

“Our Common Future”, also known as the Brundtland Report, that says: 

"Sustainable development... is development that meets the needs of the 

present without compromising the ability of future generations to meet 

their own needs (WCED 1987, 43)." 

The definition encompasses major concepts related to sustainability: 

 Time: present and future; 

 People: generations of today and tomorrow; 

 Needs and Resources: meeting the needs of generations of today 

and tomorrow; 

 Strategy: thinking of tomorrow while living today; 

Three major principles for SD can also be concluded from the above 

definition are: 

1- Inter-generational equity (sometime referred to as the principle of 

futurity), addresses the needs of the future generations. 

2- Intra-generational equity (also known as the social justice principle), 

addresses the needs of current generations. 

3- Trans-frontier responsibility addresses the stewardship of the global 

environment.  

(Haughton and Hunter 2003, 17) 

While this definition appears to be the first official one for SD, the debate 

on the limited resources and growth started earlier.  The Club of Rome 

project started this debate on the predicament of humankind in the early 

70‟s and called for a steady state economy with a halt to unbridled growth 

(Club of Rome 1972; Daly 1992). However, its recommendation was 

disputed because it did not recognize the business (economic) opportunities 
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associated with the opportunity to invest in replacements. Nor did it 

recognize the true cost of environmental exploitation, leading to 

considerably rapid acceptance of the global change and sustainability 

argument over the limits of growth (Meadows 2004). Two notions of 

sustainability appeared as the sustainability debate developed: weak and 

strong notions of sustainability. The weak one regards natural environment 

capital as replicable with human-made capital stock as long as the overall 

level of capital in the system is maintained at a constant or growing level 

(Turner, Pearce, and Bateman 1993). Alternatively, the strong notion of 

sustainability which states that human-made capital stock and natural 

environment capital stocks are not always interchangeable due to the 

scarcity of certain natural environmental capital stock (Constanza 1997). 

As simple as these explanations and definitions seem when first 

encountered this is too high a system level and to that end is impossible to 

directly operationalise. Furthermore, what are the sustainability challenges 

of today and how are cities relating to these challenges in terms of 

contribution to both the challenges and the opportunities? The following 

sections address these challenges and dual role of cities.  

1.2.2  Cities’ Contribution to the Challenge 

As discussed earlier, urban areas are at the centre of both technological 

change and population growth; therefore, there is a growing interest in the 

role of cities in relation to the sustainable development process. Cities 

contribute to both the problems (challenges) and the solutions 

(opportunities) toward achieving global sustainability (Roy 2009). 

Low et al. support the nature of the dual role of cities in being part of the 

problem and the solution at the same time by contending that “Cities as 

mass societies can function in glorious ignorance of their demands upon 

nature. But cities are also the loci of much of our most insightful critiques 

of consumerism and its harmful ecological (and social) consequences. The 

challenge is to connect these critical insights to people‟s everyday 

experience (Low et al. 2005, 39)”. 

When it comes to the search for a path to sustainable society, it can be 

argued that cities pose threats to the environment, cause economic and 

social stress. They consume 75% of all resources; produce 75% of all waste 

while only occupying 2% of the land (Ruchelman 2006; Girardet 1999). As 

populations and cities grow, so will the need for energy. In 2007, 74% of 
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the population in more developed regions resided in urban areas, versus 

44% in less developed regions. The predictions are that by 2050, it will be 

86% versus 67% respectively, making 70% of the world population an 

urban one (United Nations 2008; Villa and Wagner 2008) with 36 of the 

world‟s largest cities projected to be in Asia by 2020 (Ooi 2005).  

Some of the consequences of such rapid urban growth are:  

 Transformations of nature: pollution, site transformations (such as 

river channel diversion), changes to the functioning of local 

ecosystems, and the altering of natural flows of energy, water, food 

and materials (Herbert and Smith 1989), as well as increased 

demands on environmental resources (for building materials 

required for city expansion (Haughton and Hunter 2003). 

 Influencing the city‟s individual sense of place: by the way which 

the inheritances of the built environment are used in contemporary 

social and economic practices. There is a real tension here with 

aspects of the natural environment (for example the Indian 

authorities decided to close down polluting industries close to the 

Taj Mahal to prevent further deterioration of it) (Rajalakshmi 2000).  

 Human Health problems: incurred from living in high-density 

urban areas, „crowd infections‟ and physical injuries from industry 

and transport (McMichael 1993). 

The scale of consumption of resources and energy by cities coupled with 

“detachment from nature” in today‟s urban areas and the consequences of 

such consumption and detachment are identified among key challenges of 

sustainable urban development. Low et al. consider “Substitutability” and 

“Remoteness” as two features of urban human society that enables the 

illusion of such detachment from nature to be maintained.  

 “…One is the application of science to the production of a vast array of 

goods that enable us to live without direct contact with nature. The 

other is the placing of geographical distance between production and 

consumption (Low et al. 2005, 38)”. 

Figure 1.4 below demonstrates some examples (among many) of cities‟ 

contribution to the global sustainability challenges like pollution, climate 

change, poverty, and social isolation: 
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Figure 1.4: Cities‟ Contribution to Sustainability Challenges 

Source:(Sorensen, Peter Marcotullio, and Grant 2004;Ruchelman 2006) 

1.2.3  The Opportunities for Cities 

Cities can play a supportive role globally in dealing with the sustainability 

challenges caused by an increasing global population and the demands it 

places on nature‟s resources. UN Habitat stated in its reports that city living 

can be the best solution for dealing with the rising population numbers. 

This is because cities concentrate human activity into one place, 

minimizing the environmental damage to other places (United Nations 

2008). 

Haughton and Hunter draw the same conclusion in their book in which they 

illustrate with a number of examples of how low density cities sometimes 

use twice the energy as high density cities.  They also cite a study, which 

shows how a resident in a low density Canadian city emits double the 

amount of CO2 emitted by a resident of high density Amsterdam. They add 

to that, how it is easier to increase people‟s use of public transport in higher 

density cities such as Tokyo, for example. The issue does not seem to 

simply relate to number of inhabitants but the design of the city. Energy 

efficiency in particular can be increased when infrastructure, architecture 

and open spaces are purposely controlled in the design, location and layout 

(Haughton and Hunter 2003, 14). Elkin, McLaren and Hillman support this 

view when saying that:  

“Cities have great capacity to be more resourceful... Urban design 

integrated with nature can both save resources and allow city dwellers 

to enjoy a more natural environment (Timothy Elkin et al. 1991, 45)”. 

1- The massive and inefficient energy consumption that results from urban 

sprawl wastes resources and generates greenhouse gases;  

2- Motor vehicles dominate urban transportation systems, producing 

gridlock and pollution; 

3- The economies of cities reflect growing inequality of wealth and income 

distribution wherein some cities are winners and others are losers; 

4- Urban production and consumption extract resources from around the 

planet and deposit massive amounts of waste products; 

5- The emerging information society leads to separation among those who 

are able to master technology and those that lag (the dual city metaphor) 

6- The emerging informational society affects the way people relate to 

each other, with a growing tendency toward social isolation. 

http://en.wikipedia.org/wiki/Habitat
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There exists great opportunity for cities, according to Ooi, to initiate 

measures to reduce the ecological footprint of the typically urban-

concentrated populations (2005). However, in order to allow the city to 

contribute as an asset towards sustainability, the urban whole is the 

definition which needs to be used for a city (Solesbury 1983). 
 

1.2.4  Sustainable City 

Most of the reviewed literature on sustainable urban development (also 

appears under green or sustainable cities in some books and literature) 

seems to have consensus around the following concepts regarding 

sustainable urban development: 

 The objective of becoming a more sustainable city needs to be set in 

the context of a broader sustainable society. It is related to its 

contribution to global sustainable development and its aim towards 

more than just its own ecological balance, as it is not a closed 

system (Leff 1990; Haughton and Hunter 2003). 

 Sustainable/green cities are necessary for the global human society 

to achieve a sustainable future, as the avoidance of a catastrophic 

climate change is not a matter of choice but an imperative (Low et 

al. 2005).  

 The emergence of sustainable cities needs to move from experiment 

to mainstream (Low et al. 2005).  

 To achieve real sustainable urban development the challenges are 

twofold. First, sustainable urbanization such as building new 

“dream sustainable cities” from zero. The second, and more 

challenging, is to transform existing cities and towns so that they 

function under sustainability principles and policies and receive 

support from the public (Low et al. 2005). Therefore it might be 

called sustainable urban development or redevelopment.   

 Built-form and energy use are two particular areas that a sustainable 

city needs to aim to mitigate in order to control its own unique 

contribution to the problem of sustainability (Haughton and Hunter 

2003).  

In all this, one must consider that in this context of sustainable urban 

development, it is important to articulate both the ideas of what makes a 

sustainable city and diagnose what is not a sustainable city. A city is a 

conglomeration of many people and the actions they take. Also, the 
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decisions about rules and processes for co-existing as well as the physical 

form, which they feel needs to be included.  The basic principles of the 

biosphere, and the constrains of the natural systems, which the city must 

live within, provide an understanding of the limits of the biosphere and the 

maximum impact a city can have before it destroys the very system it is 

part of. Therefore, the next step is to align the vision mentioned above with 

such an articulation.  

1.3 Information and Communication 
Technology (ICT)  

1.3.1 ICT and Sustainability 

There is no doubt that digital communication and the Internet are behind a 

transformational change in the 21
st
 century and leading into the knowledge-

based economy models of today. Internet penetration is on the rise 

exceeding 23% globally (Internet World Stats 2008). In addition, quality 

and speed of Internet access has increased dramatically, making the growth 

of high-speed broadband in some areas close to 100%. This is not just in 

western European countries, but also in Asian countries like South Korea 

(FTTC 2008), reinforcing broadband connectivity‟s deserved title of “the 

fourth utility” (Goldman 2008). 

According to Cisco‟s Internet Business Solutions Group and the report on 

ICT and sustainable development issued by Forum for the Future, there are 

three major effects of ICT-enabled solutions including those applied in 

urban development: Direct, Indirect, and Systemic. Direct effects result 

from the manufacturing (making) and distribution processes of the physical 

components of ICT Infrastructure (e.g. the intensive resources/ material 

used, water and energy consumed, the solid and toxic waste). The use of 

ICT applications and solutions like the broadband and other Internet 

protocol IP-based technologies (Voice over IP (VoIP) telecommunication, 

email, web-conferencing, etc), virtualization, online services, and other 

applications in various sectors like public, government, health, urban 

development, and other sectors (e-commerce, e-government, smart grid, 

management information systems, and more) results into what is known as 

the Indirect effects. The Systemic effects on the other side are results of the 

role ICT plays in the human society. In this context, the ICT innovations 

are catalysts of systemic change in the ways people live, work 

communicate and interact within their different communities. (Madden and 
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Weißbrod 2008; CUD 2009). The next section takes a deeper dive into ICT 

in relation to sustainable urban development.   

1.3.2  ICT and Sustainable Urban Development 

The increased penetration rate of Internet and ICT in general, coupled with 

increased population and growth in urban areas as demonstrated in the 

previous sections, will translate in to an expanded use of technology and 

electronics leading to increased energy use. ICT‟s energy consumption now 

ranges between 5-15% of urban areas total consumption (Villa and Wagner 

2008). Therefore, and as a result of such increased levels of ICT‟s 

consumption of energy, ICT‟s contribution to the problems facing cities 

today must be acknowledged when addressing sustainability challenges of 

cities and urban development. However, it is equally crucial to keep in 

mind the valuable role ICT-based solutions and applications play in the 

efficient management of energy, reducing demand and consumption. The 

implementation the ICT might thereby be justified, in spite of its 

contribution to the problems. Today, sustainability and technology are 

emerging as two strongly related strategic and innovative approaches for 

cities seeking to improve their environmental effectiveness (Villa and 

Wagner 2008).  

While ICT-based solutions and initiatives to address sustainability 

problems are emerging, very few reports or studies have been conducted 

addressing the manner in which ICT and broadband connectivity will play 

the role of a key enabler of environmental effectiveness in metropolitan 

areas. In addition, there are not yet enough studies or assessments of the 

impact of the use of innovative ICT, or the implementation of ICT-related 

policies on the reduction of carbon footprint and energy efficiency in urban 

areas (WWF 2008). According to World Wildlife Foundation (WWF), ICT 

contributes 2% of CO2 emission worldwide. However it goes on to say, that 

these emissions could be more than offset by the potential of using ICT to 

mitigate the remaining 98% (WWF 2008; Mingay 2007). Villa and Wagner 

in their white paper on connecting cities and achieving sustainability 

through innovative use of ICT, provided results from a study in the US 

about the significant contribution of ICT to energy efficiency: “for every 

extra kilowatt-hour of electricity demanded by ICT, the U.S. economy 

increases its overall energy savings by a factor of 10 (Villa and Wagner 

2008)”.  
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“While technology is generally viewed as posing constraints on the urban 

core, technology can also be designed to strengthen the urban core 

(Ruchelman 2006, 146).” Ruchelman, in his book “Cities in the Third 

Wave”, lists a number of technologies already used in urban areas: 

intelligent transportation systems, video surveillance for public safety, and 

electronic delivery of services, electronic data retrieval, geophysical 

positioning systems (GPS), and the use of telecommunications to promote 

citizen participation. Haughton on the other hand states that regardless of 

the impact of ICT-based innovative solutions, they should always be 

regarded as complementary to existing sound policies and strategies of 

sustainable urban development, and not as replacing them. 

 “Experience tells us that technological advances will bring some 

solutions to environment problems, the trick seems to be in avoiding 

some of the problems which technology also tends to bring with it, like 

nuclear energy (Haughton and Hunter 2003, 20)”.   

1.4 Connected Urban Development (CUD) 

As an ethical corporate response to the Clinton Global Initiative (CGI) 

request
 
to address climate change, Cisco made two major commitments in 

2006 on internal and external levels. Internally, Cisco committed to reduce 

its CO2 emission as a company by 25% by 2012 primarily through 

reduction of travel and cleaner energy consumption. On an external level, 

Cisco selected to address the entities contributing most to the CO2 

emissions on global levels: the cities. The external commitment, called the 

Connected Urban Development (CUD) initiative, was formed as a private-

public partnership between Cisco and selected cities in cooperation with the 

Mobile Experience Laboratory at Massachusetts Institute of Technology 

(MIT). The initiative‟s objective is to showcase how the innovative use of 

ICT, mainly networks and broadband-based applications and services can 

help cities transition to sustainability by improvements in the efficiency of 

the urban infrastructure and developing a generic template for use by 

interested cities.  

“The aim is to create a future where the intelligent use of networking 

architectures can transform society not only by boosting productivity 

and spurring economic growth, but also by supporting environmental 

sustainability and enhancing the quality of life in urban environments 
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through five principle areas; Connected and Sustainable Mobility, 

Work, Energy, Building, and ICT Infrastructure (CUD 2009)”.  

CUD takes an integrated approach in addressing cities contribution to 

climate change in these key areas of urban functions, Figure 1.5 below 

illustrate CUD components and the integrated approach.  

 

Figure 1.5 : Illustration of CUD components and its Integrated Approach 

(CUD 2009) 

To help reduce cities‟ CO2 emissions, CUD takes a distinct approach from 

the traditional approaches of using less energy, alternative forms of energy 

or even the capture and store of carbon. The approach is to change the 

“how” aspects of the city‟s functions, for example, the means of delivering 

services to residents, the way traffic flow is managed or public 

transportation is operated and even the way residents work or utilize real 

estate. Figure 1.6 below illustrates this distinguished strategic approach of 

CUD and its vision for connected and sustainable work, mobility, buildings, 

and energy.  
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Figure 1.6 : CUD Strategic Approach (CUD 2009) 

The driving principles and factors behind the conceptualizing of the CUD 

initiative for addressing cities carbon footprint are: 

1. ICT contributes directly to both energy use and CO2 reduction, 

therefore energy-efficient technology solutions (green ICT) and 

broadband-based (Internet) applications and services that improve  

energy efficiencies can contribute to the reduction of cities‟ 

environmental footprint.   

2. Collaboration between government and industry, along with 

development of effective policy, are essential to a successful 

greening of ICT and deployment of energy-efficient technologies. 

3. There are four major areas of a city that contribute most to CO2 

emissions: a- the built environment (buildings); b- transportation 

(mobility); c- work; and d- energy. Therefore, by clustering 

broadband-based and green ICT solutions to address the footprint of 

these areas can have significant impact on cities‟ footprint in 

general.  

4. The pervasiveness of ICT, broadband infrastructure and the 

emergence of Web 2.0
 
 in the last few years are having dramatic 

implications on the socioeconomic tissue of society and cities, as 

well as on its energy-efficiency policies. Therefore, the continuous 

development and clustering of application and services based on 

these technologies can “radically enable innovative practices in the 

areas of urban form and planning, energy policy, new working 

practices, and new lifestyles (CUD 2009)”. 
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5. ICT and broadband connectivity are considered enablers to 

processes and data integration in general.  In a city, such integration 

across its silo government initiatives can translate into more 

effective urban policies where transportation, buildings and energy-

related efficiency initiatives can now be successfully combined into 

integrated urban development. 

6. All solutions/engagements which are part of the CUD portfolio must 

be ICT-based and replicable. In addition, a key element of the CUD 

approach is the creation of a “value case” specific to each city. Such 

a value case: 

“Involves modeling the city's priorities and the investments that each city 

is considering against a projected outcome to ensure that the solutions 

generated by the program bring relevant, significant, and measurable 

results (Villa and Wagner 2008).” 

CUD was planned to be implemented in three phases (Boorsma and 

Wagner 2007; Villa and Wagner 2008): 

 Phase I – started in 2006: Implementing the program at a local 

level in three pilot cities: San Francisco, Amsterdam, and Seoul 

South Korea. The innovative approaches and concepts of the pilot 

projects implemented in these cities were captured in the “Solution 

Toolkit”. The Toolkit was created as a means to provide other cities 

with “blueprint” of ideas, concepts and tools that have been used in 

CUD pilot.  

 Phase II – started in 2008: scaling the program from three to seven 

cities based on the methodologies and learning gained in Phase I. 

The cities of Lisbon, Hamburg, Madrid, and Birmingham (U.K.) 

were added to the initiative in this phase.  

 Phase III: Scaling the program globally, using the methodologies to 

build templates for solutions that can be used by any city in the 

globe. 

All selected cities are members of the C40 (C40 2008) and recognized as 
partner cities by CGI on climate change, in addition, those cities have the 

following factors/criteria in common (Villa and Wagner 2008): 

 Have next generation broadband infrastructure (already in place or 

planned for); 
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 Have significant and visible problem in one or more of the four 

major urban infrastructure areas – transport, buildings, energy and 

work (e.g. traffic congestion issues); 

 Governed by mayor who is visionary and involved in green 

initiatives for his/ her city;  

A number of metrics were identified to assist CUD measuring success and 

progress towards its objectives, such metrics included (CUD 2009): 

 Decrease of Transport Demand (in terms of traffic volume); 

 Increase of Transport Speed (in terms of traffic speed and 

throughput); 

 Reduced tonnage of emissions: CO2 , NOx, PM10; 

 Increased energy efficiency of buildings and of energy grids; 

 Increased efficiency of public transport: timeliness, safety, 

utilization rates; 

1.5 Strategic Systems Approach to 

Sustainability 

A city is a very complex system with changing parts, boundaries and 

processes (Forrester 1970). To implement a sustainable urban development 

initiative and be strategic in such an environment requires a holistic systems 

approach to the planning process (Roy 2009). This will facilitate assessing 

the system and its‟ intra and inter-relationships, dependencies and impacts. 

The understanding of both the ecological constrains for the system, the 

system components and the impact the system has on the raison d‟être, i.e. 

the social system of a city.  

A systems approach deals with the complexity strategically by defining the 

basic principles, which do not change, plus the issues and processes of 

interaction which may change over time, along with the cultural 

circumstances which drive these. Reductionism is a frequent strategy in 

which the focus is on studying the sub-sets of a complex system to reach 

understanding. However, the whole of a system is frequently more than the 

sum of its parts, like a bicycle or a dinner, especially in the context of 

human needs, and the satisfiers collectively designed or individually chosen 

for these needs and the impact of the relationships between the system and 

its parts (Robèrt et al. 2002; Max-Neef, Elizalde, and Hopenhayn 1991). 

The human factor of a city consists of residents and commuters, many of 
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whom are professionals with knowledge, understanding and preferences of 

its forms and functions. However, a platform for engagement and 

facilitation of the intra-system communication and collaboration regarding 

sustainable urban development is not readily available due to the lack of a 

common language. This makes reductionism part of the design by default 

(Clarkson et al. 2008; Roy 2009). The increasing demand on collaboration 

within the system about distribution and rationing of resources is and will 

be crucial for sustainable urban development. It is all dependent on how the 

components within the system respond to ensure that adaptations, such as 

migration, do not cause inadvertent problems in other areas (Scheffran 

2008). 

1.5.1 Framework for Strategic Sustainable 
Development 

In order to be methodical and strategic, it is helpful to articulate and 

differentiate several levels of understanding, such as the System, Success, 

Strategic Guidelines, Actions and Tools within a framework generically 

called a Five Level Framework (5LF) for planning in a complex system, or 

applied specifically for sustainable development as in the Framework for 

Strategic Sustainable Development (FSSD), see Figure 1.7 for details, 

(Roy 2009; Robèrt 2000).  The FSSD is a generic five level framework 

applied to the complex system of the earth, where the goal is global 

sustainability. Success in this context is articulated by combining a 

principle-based definition of sustainability with a vibrant vision of success 

guiding this planning. The SSD framework was developed through 

scientific consensus in the academic arena of how to address the issues of 

sustainable development in a rigorous, meaningful and systematic way and 

is elaborated on within the field of “Systems thinking” (Robèrt et al. 2007). 

Refer to Appendix A for the application method of the 5LF and FSSD.  
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Figure 1.7: Framework for Strategic Sustainable Development (FSSD), 

adapted from (Robèrt et al. 2007) 

The core concepts of FSSD include: (1) Taking a broad systems approach, 

(2) Using a Structured Approach, (3) Principles of a Sustainable Society, 

(4) Backcasting, (5) Prioritizing actions strategically, (6) Selecting and 

informing the tools needed for the transition. 

The principles are an explanation of how to operationalize what has 

previously been determined to be the description of a sustainable society 

(see 1.2.1) on a general level. These principles are a description of the 

boundaries of the ecosphere across which this sustainable society cannot be 

allowed to extend without seriously affecting the natural cycles bearing up 

the world. The first three deal with the ecosphere and the fourth deals with 

the fundamental human needs and recognizes that if people are not able to 

meet their needs, we will never attain a sustainable society (Holmberg and 

Robèrt 2000; Ny et al. 2006). See Figure 1.8 below. 
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Figure 1.8 : Sustainability Principles (Holmberg and Robèrt 2000) 

1.5.2 Backcasting 

Backcasting is a planning methodology where a vision of the ideal future 

position of success is created and then used as an end goal and reference 

point for the journey from current reality to that future position (Dreborg 

1996; Robinson 2003). This is done to engage the creative tension needed 

to discover possible incremental steps towards the ideal situation. The 

FSSD uses Backcasting from principles rather than from scenarios because 

principles make it easier to reach consensus (Holmberg and Robèrt 2000) as 

well as to inspire creativity for the maximum possible innovation in 

proposals for the incremental steps by only providing the constraints 

outside of which solutions may not be sought rather than being confined by 

the problems of the current situation.  

The FSSD prioritizes actions in a strategic way, to arrive at a successful 

outcome as effectively and quickly as possible. Strategic prioritization 

addresses three (as a minimum) primary questions regarding the 

incremental steps: 

 Is the step in the right direction i.e. toward sustainability? 

 Does it provide a flexible platform for continued movement toward 

the goal of success? 

 Does it have enough return on investment in political, social or 

economic capital with a focus on improving its contribution toward 

sustainability? 

In addition other prioritization questions regarding urgency, visibility of 

problem, tailored to the particular situation should be considered. The 

tools are then selected to support the prioritized actions. 

1.6 Scope of Research 

The purpose of this thesis was to identify key strategic ways an innovative 

initiative like CUD can support the transition of urban areas towards a 

sustainable future.  
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1.6.1 Research Questions 

Believing that an initiative such as CUD can be a step in the right direction 

for a bigger role of ICT and connectivity when addressing sustainability 

challenges in urban areas beyond CO2 emissions, a holistic-systems 

approach to studying CUD was taken in this thesis to answer the following 

primary research question: 

How can CUD be more strategic in supporting the transition of urban areas 

toward socio-ecological sustainability? 

In addition, this research effort addressed the following secondary 

questions: 

 What gaps currently exist in achieving sustainable cities that CUD 

is not addressing? 

 In what ways can Backcasting from principles of sustainability and 

sustainable urban development be incorporated in CUD‟s strategic 

approach, and what are the benefits of this? 

 What are the societal sustainability challenges wherein the application 

of the initiative can potentially be of benefit? 

1.6.2 Limitations 

The researchers approached the primary question of the thesis from a 

conceptual and strategic lens, more than an implementation one. They 

focused on the first three levels (system, success, and strategic guidelines) 

of understanding laid out in the framework applied throughout the 

development of CUD Gold and CUD Plus. Action Level (level 4) and 

Tools Level (level 5) were highlighted in terms of general strategic 

approach. Proposing a specific list of actions and tools is beyond the scope 

of this thesis, however general examples are included. In addition, the 

researchers believe that CUD partners are the right entity to co-create and 

co-define strategic goals which would lead to the development of sound 

actions and tools to pursue a shared vision of success (sustainability in 

urban areas). This thesis is an attempt to propose a scientific approach 

articulating appropriate tools and actions. 

The main limitation for the scope of research was time. Other limitations 

were: 
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 As CUD is a relatively new initiative (2006), and most of the 

projects under implementation, validation means and measurements 

of the success or effectiveness are still limited.  

 Specific gaps and risks related to sustainability within the general 

area of ICT were ruled out of scope. This had some impact on the 

practicality of coming up with recommendations related to that area. 
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2 Methods 

This thesis was based on qualitative research in an explorative manner with 

qualitative analysis being the core method. The following multi-phase 

methodology was pursued in conducting the research: Preparation, 

Understanding, Envisioning, Bridging, Validation and Re-Constructing 

of results. See Figure 2.1 below. 

           

                  Figure 2.1: Phases of Research Method 

The following sections describe the phases and methodology used in 

analyzing the CUD initiative with emphasis on understanding how such 

initiative can lead to sustainability in urban areas. 

2.1 Preparation Phase 

During this phase key contacts were established, literature review was 

conducted, and a conceptual framework for the research method was 

created. Output of this phase included: introductory meetings and workshop 

on FSSD, the literature review presented in the introductory sections of the 

thesis, and the research‟s conceptual framework. 

2.1.1  Establishing contacts and preliminary meetings  

Establishing the contacts with Washington, DC, the US General Service 

Administration (GSA) and Cisco started in November prior to finalizing the 

scope of this research. Information about ideas was exchanged with the 

following experts: Ann Kosmal and Donald Horn from GSA. In January, 

meetings with both Washington, DC and GSA were conducted to gain 

general understanding of cities‟ sustainability planning challenges. Experts 
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in sustainable development, urban development and ICT were identified for 

feedback and review of the proposed results (Validation). 

A workshop was conducted at the early stages of the research with the 

department of sustainability planning and policy of Washington, DC 

Department of Environment (DDOE) represented by Emma Hetnar, 

Brendan Shane, Zach Dobellbower and Frank Kirschner. Feedback on their 

main sustainability concerns for the city was collected, which was then 

compared to CUD Current‟s assumptions of the concerns of a city. 

Washington, DC‟s main concerns in greening the city were defined to 

include: traffic, energy use, demographics and dual governance. 

2.1.2  Literature Review 

A literature review was conducted to gain understanding of CUD and 

related concepts like urban development and sustainable urban 

development, the role of ICT in urban areas, and sustainability in general. 

The following resources were consulted: 

 CUD published material: all available material on the web, white 

papers, articles, presentations, web video broadcasts;  

 Books about cities, urban development, sustainable urban 

development, the role of technology in urban development and in 

sustainability; 

 Journal articles on diverse topics such as the FSSD, ICT, urban 

development and sustainability; 

2.1.3 Creating a Conceptual Framework 

The intention of this thesis was to find out how CUD could support the 

move of an urban area toward sustainability. Backcasting from a principle-

based vision of success was chosen as the process. CUD Gold was 

established, as the perfect visions to backcast from. However, it was also 

necessary within CUD Gold to identify the entire holistic system. This 

involved creating a definition of a sustainable city, since no such generally 

agreed upon definition was found. In summary, the following actions were 

taken and the process is elaborated on in chapter three: 

 Creating a working, concrete definition of “Sustainable City”; 

 Conceptualized vision of a “Gold Standard” CUD. 
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2.2 Understanding Phase: CUD Current 

CUD was analyzed and studied as it was originally presented. The output of 

this step was called CUD Current. 

A comprehensive inventory of the published material, as well as interviews 

conducted with CUD representatives and experts in the pilot cities, was 

done to assess CUD. The CUD initiative was examined using a generic five 

level framework for the purpose of taking a whole systems perspective and 

gaining a structured understanding of the design and the intended purpose, 

its strategies, supporting actions and tool selection. 

After the analysis of CUD with the generic 5LF, interviews with key CUD 

stakeholders were conducted to get an in depth understanding of CUD and 

to validate the results of the structured system approach (Villa 2009). These 

interviews confirmed understanding of the current strategy of CUD and the 

intricacies of CUD‟s origin and operations which were incorporated into 

our description of CUD Current (see section 4.3). Interviews with 

representatives of the pilot cities enhanced the understanding of the 

application of CUD within the individual city and were done in order to 

validate initial findings and identify gaps and risks later.  

The following experts were interviewed: 

 CUD: Nicola Villa, Cisco Director of Connected Urban 

Development; and Darren Scott and Martin Stewart-Weeks, ISBG 

Cisco. 

 Pilot Cities: Hamburg, Germany: Peter Lindlahr, Head of the 

Central Coordination, Coordination Centre for Climate Issues; and 

Seoul, South Korea: Mayor Oh Se-Hoon. 

 

2.3 Envisioning Phase: CUD Gold 

In this phase, a “Gold Standard” was envisioned, one that can more 

strategically supports the transition of urban areas towards sustainability. 

The golden standard was created as a working vision from which to 

backcast and create a bridge to potentially improve said strategy. In 

addition, information exchanged during the workshop conducted with the 

Washington, DC city office of sustainability policies was considered during 

this process. The concerns uncovered illustrated the need to identify or 
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create a definition of a sustainable city from which to backcast, this time to 

create a more comprehensive expanded definition of the gold standards. 

The output of this step was called CUD Gold and was informed by the 

FSSD and the use of Backcasting from the perspective of the sustainable 

city so as to enhance CUD Gold on all levels of strategic planning.  

Chapter three provides a summary of the process of envisioning CUD 

Gold. 

2.4 Bridging Phase: CUD Plus  

How CUD Current can become more strategic in helping cities move 

towards sustainability was examined at this stage. CUD Gold was utilized 

as a working vision of Success from which to backcast for the purpose of 

creating a bridge between CUD Current and CUD Gold, identifying gaps 

within CUD‟s articulated understanding of, or approach to, sustainable 

urban development. The overlooked issues (”Blind spots”) were identified  

by comparing CUD Current to CUD Gold.  The risks associated with them 

were identified, through analysis aided by interviews with CUD 

stakeholders (especially CUD pilot cities), which allowed the development 

of guidelines and recommendations to mitigating the risks by addressing 

these gaps. The output of this effort was called CUD Plus.  

Recommendations also included how CUD can be included in cities‟ 

strategic planning for sustainability based on the connectivity infrastructure, 

sustainability challenges, priorities and needs which can make CUD more 

strategic and applicable to a wider range of cities around the globe. 

2.5 Validation Phase 

The validation was done in two phases. The understanding phase was 

validated by CUD representatives. The preliminary results of the 

envisioning and bridging steps were validated by pursuing feedback in the 

form of a questionnaire sent to independent experts identified in the 

preparation phase, within the areas of ICT and broadband, cities and city 

planning, sustainable development and academia. The output of this phase 

was the validated results of the research analysis. The feedback was 

obtained using the following tools: 

 Personal interviews with CUD representatives and city officials.  
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 A Summary Report: was created that included background 

information, the research methods used, the preliminary analysis 

results of CUD, in addition to the list of gaps, risks and 

recommendations. See Appendix B for part of the preliminary 

report.  

 Online Feedback Survey: the report sent to the experts for feedback 

included a link to an online form. The form included nine main 

questions that covered the following major areas: the strategic 

approach, the use of FSSD, Backcasting, the preliminary 

recommendations/ gaps and risks defined. The questions took the 

format of a scaled answer approach where the answer were in the 

form of: Agree, Somewhat Agree, or Disagree. In addition there 

was a section for providing a statement regarding the findings, 

recommendations or the process. See Appendix C for a copy of the 

feedback form. 

 

The summary report and the feedback form were forwarded to over twenty 

experts in seven countries (see Appendix D for a list of people who 

received the feedback request). Feedback from 13 experts was received in 

time to include in the final thesis. Fortunately, the experts who responded 

with feedback cover the major areas of expertise related to the area of 

research. Table 2.1 provides a list of experts (with name, title, area of 

expertise and location) who responded to the feedback request: 

Table 2.1 List of Experts who provided Feedback 

List of Experts 

Bob Willard: Author and Speaker; The 

business case for sustainability strategies; 

Whitby, Canada; 

Nina Dodge: Independent Consultant; 

International Development/NGO 

Management/Washington DC 

Sustainability; Washington, DC, USA; 

Huda Iskandar: Architect, LEED AP; 

Green Buildings and Green Design; 

Washington, DC, USA; 

Framindhany Elvie Soeprapto: 

Architect; Architecture; Maryland, USA; 

Glenn Strachan: Sr. ICT and Broadband 

Neeran Saraf: Sr. ICT Advisor; ICT; 

Washington, DC, USA; 

Tomas Nilsson: Product Manager; 

ICT; Karlskrona, Sweden; 

Sharon deMonsabert: Fellow for 

Sustainable Curricula, George Mason 

University; Sustainable 

Development, Civil and 

Environmental Engineering; Fairfax, 

Virginia, USA; 

Antoine Belaieff: City Director; 

Urban Planning; Toronto, Canada; 

John Knecht: Program Manager; 
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Specialist; ICT in the developing and 

developed world; Washington, DC, USA; 

Greg Wright: VP, Sales; IT/ Software; 

Atlanta, Georgia, USA; 

 

ICT; Stockholm, Sweden; 

Geoff Stack: LEED AP; Baltimore, 

Maryland, USA. 

 

 

2.6 Re-Constructing Phase 

Once the valuable expert feedback was received and analyzed (see Section 

4.2), the validated results of this research effort were finalized in the form 

of a re-constructed CUD Plus with revised discussion, recommendation and 

content around CUD Plus. (see Chapter 4). 
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3 Conceptual Framework 

“A framework approach removes the complexity, and frees us to create the 

vision (Scott Muench)”. 

In order to gain a systems understanding of CUD Current, and to pinpoint 

gaps and risks within CUD, with appropriate recommendations and 

guidelines, CUD+ was created. To find ways for CUD to be more strategic 

in helping cities move towards sustainability, a conceptual framework was 

created utilizing the following tools and concepts. 

Figure 3.1 below illustrates the methodology and concepts used and the 

relation between CUD Current, Plus, and Gold as envisioned by the 

researchers: 

 

Figure 3.1: Research Methodology and structured results 

3.1 Creating a “Working” Definition of 
Sustainable City 

In order to envision an ideal CUD initiative that facilitates a move towards 

a sustainable city, one must understand the characteristics of this future 

sustainable system. Three main criteria were identified to evaluate the 

system of a city and its‟ sustainability.  
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 First, the definition needed to include what a city is, which was 

thoroughly researched and delineated in the introduction section of 

this paper.  

 Second, it needed to describe what makes a “good city”. 

 Third, a description of a sustainable interaction between the city and 

ecosphere was needed.  

Secondly in pursuit of the understanding of a “good city”, the literature 

review in urban planning revealed that city planning is a continuous one, 

with several approaches (Jepson 2004). A conceptual framework of 

sustainable development to guide the process and policy of urban planning, 

exists, however this operates without ecological constraints (Campbell 

1996; Jepson 2004). The literature review also revealed that there are many 

stakeholders involved in planning, which adds a dimension of complexity 

when trying to build consensus around a definition of sustainable cities that 

can work with the many different paradigms. (Stuart 1995; Carley and 

Christie 2000).  

To address this fragmentation, the framework for strategic sustainable 

development was postulated by the authors as a way to improve the 

shortcomings of these definitions.  

All these definitions add value, but the literature review revealed that no 

single one addressed the criteria for a definition needed to provide a strong 

compass for sustainable urban planning because they lacked the constraints 

of the interaction between the city and the biosphere. 

Due to the complexity of the system that CUD wishes to operate in, the best 

strategy for finding common ground so as to move forward was to create a 

principle based definition of a sustainable urban area.  The application of 

such a definition would support the applicability of the CUD concept to 

cities of any size in any location.  

The decision was made to select Haughton and Hunter‟s definition of a 

sustainable city as a departure point (2003, 27), because this definition was 

found to be the most comprehensive. The definition was further clarified by 

incorporating the constraints for Good City Form by Kevin Lynch which 

was also used by Haughton and Hunter in the establishment of their 

definition. However, Lynch‟s Good City Form was also chosen because it 
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defined the performance of a city as set of criteria: vitality, sense, fit, 

access, control, efficiency and justice (Lynch 1984). It was felt that Lynch‟s 

constraints, although specific for built form, adequately address the social, 

cultural and psychological aspects of urban development in line with the 

fourth system condition for a sustainable society. Therefore, these criteria 

can serve as positive principles for strategic sustainable urban development 

and support the evaluation of risk and urgency as these urban areas try to 

avoid creating barriers for residents to meeting their fundamental human 

needs identified by such thinkers as Max-Neef. See Table 3.1. 

Table 3.1 : Criteria for good city form - adapted from (Lynch 1984;Harrop 

2005) 

 

“Lynch‟s theory addresses the complex environment of forming cities, 

of human actions in an existing physical environment, of human needs 

and desires, and being marked by a decision process that is fragmented, 

plural and characterized by reaction and trade-offs (Harrop 2005).”  

Lynch criteria were intended to be as: “general as possible, and thus do not 

dictate particular physical solutions, and yet whose achievement can be 

detected and explicitly linked to physical solutions (Lynch 1984; Lynch 

1981)”. These criteria were developed using foundational values of: (i) 

connection, (ii) openness and (iii) continuity. 
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 Harrop evaluation shows that Lynch‟s process for determining 

performance matrix uses three selection criteria: 

 Fundamental physical human constraint and needs; 

 Cultural practices and habits, liked to place and form; 

 Metrics characteristics must be spatial qualities related to the 

performance of the city, and scalable, accommodating diversity and 

change. 

The description of social sustainability varies and the history of humans 

trying to articulate how to live together in the cooperation needed to 

maintain a strong social fabric is as old as the cities themselves.  Here and 

as described in the fourth sustainability principle the focuses needs to be on 

what is an unsustainable social system in order to avoid it.  This focus does 

this and recommends avoiding  the creation of systemic barriers  for people 

to meet their own need, serving as the limits which can not be crossed. This 

can happen in urban areas through such things as abuse of political or 

economic power. When this is interpreted in the context of the city concept 

and its forms and functions it would according to Lynch be encompassed in 

such meta categories as justice and efficiency. 

The third focus was a description of the interaction between the city and the 

ecosphere. The literature review revealed a criterion of sustainability 

constraints built on science also known as the four sustainability principles 

which are a part of the Framework for Strategic Sustainable Development 

(Holmberg and Robèrt 2000). (see Figure 1.8). 

Placed within the socio/ecological constraints of the ecosphere (“system 

conditions” for a sustainable society), the combination of the research in 

these areas allowed the generation of this working definition of a 

“Sustainable City” : 

 “A sustainable city is one in which its people and businesses 

continuously improve their natural, built and cultural environments at 

neighborhood and regional levels, whilst working in ways which always 

support the goal of global sustainable development and social 

ecological sustainability in accordance with the four sustainability 

principles while at the same time maintaining Good City Form.” 
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3.2 Conceptualizing a Visionary “Gold 

Standard” of CUD 

An informed, concrete description of an ideal CUD initiative was needed in 

order to articulate the gap between the present and the ideal future, and 

produce recommendations for early moves to power the transition using 

backcasting. CUD Gold, based on CUD Current, was created, using the 

proposed definition of a sustainable city as the anchor point. The following 

tables summarize the conceptualization process of CUD Gold, structured 

using the FSSD levels.  

3.2.1  Understanding the System 

Table 3.2 CUD Gold 

Understanding the System of CUD Gold 

Basic Principles of the system: 

“CUD within the City within 

Society within the Ecosphere.” 

System Components and 

Boundaries: 

1. Natural Laws: Laws of 

thermodynamics and 

conservation, Biogeochemical 

cycles, Basic ecology, 

Photosynthesis,  

2. Constituents: Cisco and 

other IT sector participation, 

MIT and other research 

institutions, CGI or other 

international bodies, Regional 

bodies such as “Oresund‟s 

Region” for Southern Sweden, 

Cities globally;  

3. Social Systems: People and 

the sub-systems that address 

their fundamental human needs; 

4. Cities in various stages of 

development:  
a. Natural orders–air, water, 

land, climate, flora and fauna 

buildings, infrastructure (transport, 

water/waste, food distribution, energy) and 

open spaces; 

c. Social/cultural – aesthetic and amenity 

quality, architectural styles, heritage/traditions, 

values; 

5. Urban Public Sector - Governmental – 

National, regional, city and local Government; 

Public agencies and institutions; Legislative 

and Regulatory bodies; 

6. Civil Society - NGO; Community groups; 

Labour unions; Non-profit organization; 

Research and educational institutions; 

7. Urban Private Sector – Local businesses 

and partners (construction firms, local 

suppliers), Investors & financial institution, 

Urban Developers and architect; 

8. ICT – Local & International Standards for 

Sustainable IT; Technology Sectors (Vendors, 

solutions, leaders, research institutes). 

Processes & Interrelationships: 
Through Collaboration between pertinent 

public and private sectors of urban areas, CUD 

enables fundamental improvements in the 

efficiency of the urban infrastructure and 
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 b. Built-form – fabric of  functions with respect to its impact on the 

Biosphere and in accordance with the scientific 

laws of nature that govern it and in ways that 

do not prevent urban residents from meeting 

their human needs. In addition, CUD facilitates 

the deployment, improvement, and replication 

of innovative applications and services that 

utilize sustainable ICT Infrastructure and 

connectivity networks in all areas of urban 

development 

Defining Success in CUD Gold  

Vision 

The intelligent use of 

networking architectures and 

sustainable ICT strategically 

enables the sustainability of a 

city within society within the 

biosphere wherein nature is not 

subject to systematically 

increasing… 

1. Concentrations of substances 

extracted from the Earth‟s crust 

(e.g. oil, gas, various 

metals…etc.) 

2. Concentrations of substances 

produced by society (e.g. 

chemicals and pollutants that do 

not break down quickly…etc.) 

3. Degradation by physical 

means (e.g. deforestation, loss 

of wetlands, damage from 

mining…etc.) 

And in this society… 

4. People are not subject to 

conditions that systematically 

undermine their capacity to 

meet their needs (e.g. economic 

barriers, health barriers, social 

barriers…etc.)  

(Holmberg and Robèrt 2000) 

And this city… 

5. Successfully enables its 

inhabitants to fulfil their 

7. Provides the buildings, spaces, and networks 

required for its residents to pursue their 

projects successfully (fit). 

8. Allows people of all ages and background to 

gain the activities, resources, services, and 

information that they need (accessible).  

9. Wherein citizens have a say in the 

management of the spaces in which they work 

and reside (control). 

10. Achieves the five goals listed above at the 

least cost, and balances the achievement of the 

goals with one another while distributing 

benefits among its citizens according to some 

fair standard (efficient, justice). (Lynch 1984) 

In addition, the CUD Gold vision is that “in a 

sustainable society, the CUD concepts will be 

applicable to any city in this society regardless 

of its level of development or its own self-

created vision of success. “This includes cities 

in less developed countries or the connectivity-

challenged ones, by providing a flexible 

platform and an innovative approach to 

bridging the connectivity challenge, so CUD 

Gold can be applicable on a true global urban 

level.  

Core Strategic Goals: 

1. Showcasing how pervasive broadband 

connectivity and ICT can help with 

Sustainability; 

2. Establish new distributed delivery models 

for city infrastructure and services to its 

residents;  
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biological needs while 

providing a safe environment 

for their activities (vital). 

6. Is organized so that its 

residents can perceive and 

understand the city's form and 

function (sensible} 

 

3. Create sustainable real estate models which 

incorporate energy efficiency and new work 

environment models;  

4. Enable new resident services to self-manage 

such things as carbon footprint; 

5. Consider both intra and inter system flows;  

6. Expand the network of pilot cities. 

7. Use the FSSD as a planning tool to ensure a 

holistic understanding of the system and its 

impact on global sustainability 

8. Find a permanent venue for this ICT and 

City collaboration to a make accessible the 

information and solutions beyond the 5-year 

project timeline. 

Strategic Guideline of CUD Gold 

Strategic Guidelines: 

1. Backcasting from the 

principle-based definition of 

success as defined above; 

2. Ensuring a systems 

perspective by considering all 

the cities forms and function 

and the role of ICT in 

ascertaining leverage point of 

efficacy; 

3. Incorporation of a needs 

based human perspective as 

condensed in to Lynch 

categories above; 

4. Utilize collaboration between 

all parties and stakeholder to 

ensure transparency and 

inclusion; 

5. Introduce the FSSD early in 

the planning process;  

6. Adhering to the precautionary principle; 

7. Adhere to best practices and international 

regulations. 

8. The Strategic prioritization method for 

actions towards the vision of success based on 

principles should include but not limited to: 

a. These three questions (as a minimum)  

i. Does this action move us in the right 

direction towards success? 

ii. Does this action provide for a flexible 

platform avoiding blind alleys?  

iii. Does this action generate enough of a 

return on investment (social, political, 

ecological and economic) to continue the 

process?  

b. Additional prioritization criteria to be 

considered: Social/ecological impact; 

Relevance; Urgency; Efficacy; Visibility; 

Uncertainty; Justice; Efficiency and any 

additional prioritization criteria identified by 

CUD;  

Examples of Actions 

1. Backcasting: 

a. Set goals that aim toward 

the vision and plan 

appropriate strategy on how to 

transparent planning process within the cities. 

4. Strategic prioritization: 

a. Prioritize actions according to above 

mentioned criteria in the strategic guidelines; 
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achieve them; 

b. Substitute scarce material 

for more abundant material in 

an ongoing process of 

improvement (Reuse, Reduce, 

Recycle); 

c. Substitute persistent and un-

natural compounds for 

abundant or chemically 

dissociative ones to avoid 

disbursement of harmful 

material in the ecosphere; 

d. Only consider resources 

from well-managed 

ecosystems, to insure 

continuity of biodiversity. 

2. System Perspective: 

a. Assess the situation 

presented by pilot cities 

including all systems and 

flows; 

b. Continue to concentrate on 

prevention by identifying root 

causes; 

c. Support the move of 

connectivity towards universal 

access that is slowly being 

referred to as the 4th utility. 

b. Play active role in regulatory bodies to 

help define ICT parameters and uniformity. 

5. Collaboration: 

a. Continuously create bridging mechanisms 

between the city and its situation and the 

requirements for accessing CUD solutions; 

b. Enhance the scalability solutions and the 

toolbox that includes: Executive presentation; 

Project recap plans/white paper; Proof of 

concept/prototype; Technical architecture; 

Value cases; Governance models; Guidelines 

for retrofitting existing buildings; 

c. Perpetual monitoring of flows and their 

efficiency with regard to other city resources 

such as water and food;  

d. Continue Facilitation of the learning 

between cities; 

e. Coordinate with international initiatives 

relevant to urban development. 

6. Early intervention: 

3. Human needs perspective: 

a. Address all of Lynch categories of Good 

City Form; 

b. Support a comprehensive. 

a. Conduct workshops to introduce the FSSD 

early in the planning process to inform the 

search of areas needing solutions;        

b. Continuously foster awareness of the 

sustainable urban development agenda so as to 

help new cities achieve sustainability. 

Examples of Tools 

Continue to implement and 

expand the following tools 

already being actualized: 

1. Technologies: Broadband 

Connectivity Networks; Web 

2.0; Multi Media; GPS; Real-

Time information systems; 

2. Seminars and Conferences 

3. Assessment and Measurement: CUD 

Metrics of success (indicators); 

4. In additions tools designed for urban 

development such as Agenda 21, LEED for 

buildings and other planning tools for strategic 

Sustainable Development such as the FSSD. 
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4 Results 

This chapter focuses on the suggested improvements to key elements of 

CUD‟s sustainability strategy. Our findings highlight the importance of co-

creating a vision of a sustainable city as well as, the strategy of enlarging 

the understanding of the global system, by taking a whole systems 

approach.  Co-creating a definition of a local city system, within which the 

CUD initiative can be implemented, is also a more strategic approach. The 

results presented in this chapter were reached in two stages: preliminary 

and final. In between the two stages, the experts‟ feedback was pursued, 

further analysis and review was done on the preliminary results, then the 

final results represented below were compiled into CUD Current and CUD 

Plus sections below.  

The following sections present the results of applying the methods and 

conceptual framework previously described along with the interviews, 

workshops, and feedback questionnaire that were utilized as additional 

tools and methodologies through the research process. The CUD strategy 

for moving cities toward sustainability is presented in CUD Current.  The 

results of the gap/risk analysis done in relation and comparison to the CUD 

Gold with its accompanying recommendations will be illustrated in CUD 

Plus. In addition the experts‟ feedback provided to validate the 

recommendations and the possible tool selection is also described and 

reported on.  

4.1 Preliminary Results 

The literature reviewed, methods and tools (5LF and FSSD), and the 

conceptual framework previously described, along with the interviews and 

workshops, yielded a preliminary set of results, forwarded to experts (See 

Appendix B) which included:   

 Understanding CUD as it was originally presented – calling this 

CUD Current. 

 Using the envisioned “Gold Standard” of CUD to backcast from, 

CUD Plus was created as a bridge to determined what might have 

been overlooked in CUD Current, what risk are associated with 

these gaps and possible steps and guidelines that could help address 

these gaps. 
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The feedback received from the eleven experts on the nine main questions 

was generally very positive. Almost everyone agreed regarding the 

complexity of the city system, the importance for a holistic-systems 

approach, the critical role of science-based principles and the value of a 

strategic planning method like Backcasting from principles. However, 

opinions varied regarding the gaps, risks and recommendations provided 

and their comprehensiveness. Open comments were also provided. The 

input was valuable and enriched the process of revising the preliminary 

results into what is presented below as the final results.  The chart below in 

Figure 4.2 summarizes the  scaled responses to the nine questions: 

 

Figure 4.1 : Summary Chart of Experts Feedback 

The following is a summary of the feedback provided for each question. 

For the full feedback survey results please refer to Appendix E. 

Q1. Cities are complex systems, and therefore achieving sustainable 

urban development requires a strategic holistic systems approach.  

The majority of experts agreed with this statement. For example Soeprapto 

described the city as a multi-faceted creature that survives on the 

cohesiveness of its parts as a whole; therefore any approach towards any 

ideal of change should recognize the interdependence between each of 

these components (Soeprapto 2009). Strachan elaborated on how urban 

planning and development as a relatively new speciality didn‟t draw much 

attention in the 70‟s, and how till today “unfortunately most cities do not 

believe that there is a prevailing science to making their city run” he states, 

and that often times a city might have weak governance model where 

compromise decision are made based on short term analysis rather than 

investigate the future costs of not doing it right in the first place. So I 
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strongly believe that cities are complex, and therefore achieving sustainable 

urban development requires a strategic holistic-systems approach (Strachan 

2009). Wright touched on what he believes may pose a challenge when 

planning strategically or for long term, which is the rapid change in 

technologies “we can only plan for what we know (Wright 2009)”. 

 

According to deMonsabert, it is not just that cities are highly complex, but 

even the definition of where a city begins and ends is clouded with 

uncertainty. In addition she said, sustainability is not temporal, and it is 

hard to know when “sustainable” is accomplished, and we probably cannot 

ever fully realize sustainability for all times. However, she explains that 

while the idea of achieving a truly sustainable development is not 

attainable, moving in a sustainable direction requires a holistic approach. 

“You must fully comprehend the inputs, outputs and system dynamics in 

order to determine if you are moving in a sustainable direction 

(deMonsabert 2009).” Knecht affirmed that “there are many factors that 

make a city run and to make sure all are working together the holistic 

approach needs to be used (Knecht 2009).” 

 

Q2. When developing a shared vision for sustainable urban 

development, it is easier to achieve consensus around the challenges, 

and the strategic goals using a principled-based understanding of 

sustainability.  

With no exception, all experts agreed with this statement. According to 

Soeprapto “it would not only be easier, but also the most time-efficient and 

with the most effectiveness and sense of accomplishment, which only 

positively reinforces a creative collaboration and discussion of 

ideas (Soeprapto 2009).” Strachan touched back on the critical role of 

decision makers in cities; he stated that more often cities are led by what 

might be called 4-year visions or the tenure of the person who ultimately 

makes a decision (Strachan 2009). Wright emphasized that when a 

framework with clear definitions is in place, tangential thinking can be 

reined in and used to strengthen the planning. And when such framework is 

not in place, tangents lead to chaos and rat holes (Wright 2009). “I don't 

know how you could approach consensus without a fundamental agreement 

on principles,” deMonsabert confirmed ( 2009). 

 

Q3. Among the methodologies used in this thesis, the FSSD and its core 

concepts of Backcasting and Strategic Prioritization, was a utilitarian 

approach to addressing the primary research question.  
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The level of agreement with this concept varied among the experts. While 

more than 60% agreed with it, the answers had different points of view; 

some of experts were not sure about the “utilitarian” term and what is 

meant by it (Dodge 2009). To Strachan, utilitarian suggests a solution 

which provides the "best" resolution of any given problem. And he sees 

FSSD to be driven by scientific rigor which is anything but utilitarian. 

Explaining his point of view, Strachan referred to Jeremy Bentham, the 

“father of Utilitarianism" who according to Strachan argued that the right 

act or policy was that which would cause "the greatest happiness of the 

greatest number" – though he later embraced what he called "the greatest 

happiness principle," often referred to as the principle of utility." Strachan 

summarized his view: “The top levels of the US Government often do not 

heed scientific guidance coming from some of the most prestigious and 

august Universities when it comes to an issue like global 

warming (Strachan 2009).”  

 

Soeprapto on the other hand commented that the current FSSD seem to 

only address the most visible, immediate needs of the city, perhaps without 

thoroughly considering the range of influence (both detrimental and 

beneficial) the intervention/approach may have on the city as an influential 

entity with a larger system (Soeprapto 2009). Nilsson felt that while the 

research identified a method on how to work towards sustainability, the 

research question itself was not clearly answered on how CUD can 

strategically lead to sustainability (Nilsson 2009). Seeing the similarity of 

FSSD with The Natural Step approach, deMonsabert had hard time 

determining if FSSD had the “meat” needed. According to her, the FSSD 

recommends what you want but is not good at detailing how to get there. 

She then explained: “without environmental/technical expertise, it is hard to 

accomplish the established priorities. You need additional input on the 

feasibility of accomplishing the priorities. Yes, we can all agree that these 

are important. But the real issue is how to accomplish these goals. I see the 

FSSD methodology as lacking in these areas (deMonsabert 2009).” Belaieff 

had similar opinion to deMonsabert‟s and highlighted a need to 

demonstrate how to apply the FSSD concretely beyond the 

concepts (Belaieff 2009). 

 

Q4. Incorporating the socio-ecological constraints and the good city 

form criteria into the “working” definition of sustainable city was 

important to build a shared vision of a successful role of CUD Gold in 

enabling sustainable urban development using ICT. 
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The majority of experts agreed with the statement. Soeprapto in her 

comments highlighted “adaptability” of different criteria. According to her, 

a key element to any criteria for effective planning is the "adaptability", 

because each city does have different constraints and needs, based on 

developed vs. undeveloped status and because of the constant evolution of 

concepts, advances and ideas (Soeprapto 2009). Wright supports his 

agreement by emphasizing that success is more likely to occur when socio-

ecological gap is bridged and the socio-ecological constraints are integrated 

into the planning process (Wright 2009). Belaieff on the other hand, 

suggested looking for more definitions than just Lynch's (Belaieff 2009). 

 

Q5. Expanding the definition and boundaries of the system in which 

CUD Gold works and interacts with (e.g. the biosphere, science laws, 

and city and regional subsystems) is key to a successful holistic-systems 

approach to the role of CUD and its ICT concepts in enabling cities‟ 

transition to sustainable future.  

With no exception, all experts agreed with this statement. Soeprapto 

supported this in her feedback by articulating how ambiguities resulting 

from unclear definition or vague boundaries can lead to a lack of 

accountability which in turn stunts initiatives and actions (Soeprapto 2009). 

Nilsson expressed a concern regarding such huge undertaking to describe 

all such interactions within a system, and how such undertaking might 

potentially makes it impossible to apply the method in a concrete scenario. 

He suggested simplifications as one way to successfully handle a project of 

such magnitude along with providing guidance on what simplifications 

might be acceptable (Nilsson 2009). DeMonsabert saw the CO2 focus in 

CUD to be limited and in need of expansion. She added that using one 

indicator of success will not encourage a balanced solution (deMonsabert 

2009). 

 

Q6. The gaps and the risks identified within CUD Plus are a valid and 

useful initial step for CUD to become a Gold standard Model for the 

use of connectivity in sustainable urban development. 

While most experts agreed on it, Iskandar expressed that the identification 

of such gaps and risk is the most important part of the research results 

(Iskandar 2009). Soeprapto suggested considering the “current level” of the 

city in question, rather than addressing the implementation to just two 

levels, "undeveloped" and "developed". He suggested looking at what can 

be done in cities at an intermediate stage of "development" with regard to 

its infrastructure, government, or economics when beginning the CUD 
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process; “will this sustainability plan address the inherently different needs 

or rate of implementation, based on the city's stage of development 

(Soeprapto 2009)?” 

 

Q7. You find the recommendations and guidelines provided in CUD 

Plus an appropriate and useful initial step in addressing the gaps and 

mitigating the risks associated with those gaps.  

In response to this question most experts agreed that the recommendations 

provided are useful. Willard though thought that the metrics / indicators / 

measurements deserve more consideration – how would we know a 

sustainable urban environment when we see one?" – and sees that they 

touch on several of the five levels and would help assess the relevance of 

CUD‟s initiatives to achieving the sustainable state. Willard suggests that 

these need to be more specific than the Good City Form criteria, and gives a 

number of examples: are we looking for zero-net waste, carbon neutrality, 

food self-sufficiency, zero-net water, zero poverty, high quality of life / 

happiness, energy self-sufficiency, etc.? Should the metrics be contextual? 

He then recommends looking at the True Sustainability Index at 

(http://www.csrwire.com/News/14862.html) and asking the following 

questioning: Is it reasonable to expect CUD to address all of the metrics? 

On which is it most helpful? How do urban boundaries impact the 

possibility of suitability? Is a regional perspective more helpful? (Willard 

2009). Dodge said that the true test to such recommendations and 

guidelines will be translating the general to the specific (Dodge 2009). 

Wright agreed with the "known" gaps/risks identified here; however he 

highlighted the real challenge to be with the remaining unknown ones          

(Wright 2009). Belaieff suggested the need to provide or obtain actual data, 

examples, and success stories - concrete ways in which these 

recommendations can be applied (Belaieff 2009). 

 

Q8. The Process and method used to study CUD Current, envision 

CUD Gold, and develop CUD Plus presents a good systems-approach 

to addressing the strategic role of ICT-based initiatives in sustainable 

urban development. 

Overall, the general sense is that it was good, scientific, systemic and fairly 

thorough in scope, with some questioning about the practicality and the 

mechanism of how we accomplish these goals (deMonsabert 2009). 
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Q9. The CUD Gold Development method can be used to create a future 

template of a strategic approach to the role of ICT – beyond 

connectivity- in transforming society towards sustainability.  

There was general agreement with this statement. deMonsabert found the 

method to be strategic but not functional (deMonsabert 2009). 

 

Most experts provided additional general and positive comments about the 

overall approach and results. Here are some of the additional overall 

comments provided:  

 

“I applaud your thesis choice to examine and improve upon the CUD 

concept, principles and frameworks. Your initial recommendations are apt, 

and your efforts could result in significant benefits. (I wonder if the 

"current CUD" has a built in review process.) Successful marketing of such 

a program is a major challenge. Neglecting this key element in the 

conceptual stages (even though it is a design/implementation matter) can 

be detrimental to the initiative, however laudable, particularly when it 

involves broader than "top down" strategy and networks of stakeholders 

(Dodge 2009)”. 

 

“The CUD Gold in the future may itself become a launching point from 

which other initiatives can model after and further expand from (Soeprapto 

2009).” 

 

“This is obviously true in a scientific approach but not as obvious when it 

comes to actual implementation and sustainability in use. Having worked 

for a city, and county, and at a national level, it is rare that a scientific 

approach to resolving any particular solution is selected over the more 

practical solution driven by politics (Strachan 2009).” 

 

“I agree that CUD should encompass more than connectivity to truly have 

a successful template for future planning (Wright 2009).” 

 

“The challenges in implementing a CUD-like system in the developing 

world are not just a connectivity issue. Cities in developing world have 

grown organically and not in a planned fashion. Additionally how does one 

handle the underdeveloped parts of a city in developing world - you 

mention the risk of creating a digital divide - how is that a risk in a CUD 

like strategy? (Saraf 2009) ” 
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“All new developed methods and processes require a pilot project to check 

its correctness and to find additional areas of improvements. Without a 

pilot case it‟s impossible to say that this method can be used…I feel that the 

method itself took over the report instead of answering the original 

question…I think you should be more clear on the purpose of the research 

early in the report to assure the reader know what to expect as result of 

thestudy (Nilsson 2009).” 

 

“It needs more content.” (Belaieff 2009) 

4.2 CUD Current: Structured Systems 
Understanding  

The findings from the review of the published material, the interviews, and 

the workshop were analyzed within a generic 5LF in order to facilitate a 

structured systems understanding of CUD as it is originally envisioned and 

designed. See Table 4.1  

Table 4.1: The Five Levels of CUD Current 

Understanding the System of CUD Current 

System Components 

1. Constituents: Cisco, MIT, CGI, City;   

2. Boundaries: 

    a. Technologies: Green ICT Infrastructure; 

    b. Urban Areas: Broadband connectivity, 

Visionary Mayors, Four Focus areas (Mobility, 

Buildings, Energy and Work) with CO2 emissions 

problems; 

Basic Principles of the system:  

Urban Development and Connectivity. 

Processes and Interrelationships   
CGI identification of city; Cisco invited to work 

with city on problem area 

identification; 

Collaboration between 

Cisco, MIT and City on 

solutions using Green ICT. 

 

Not Included in the system:  

Natural Laws are not clearly 

articulated 

Success Definition in CUD Current  

1. Vision:  
“The aim is to create a future where the 

intelligent use of networking architectures can 

transform society not only by boosting 

productivity and spurring economic growth, but 

connectivity and ICT can 

help with the global 

reduction of CO2 

emissions; 

b. Establish new distributed 
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also by supporting environmental sustainability 

and enhancing the quality of life in urban 

environments. (CUD 2009)”.  

2. Core Purpose:  

“To develop innovative and ICT centric solutions, 

proofs-of-concept and pilots that will help pave 

the way towards a more connected and sustainable 

blueprint of urban living, working, learning and 

playing (CUD 2009)”.  

3. Core Strategic Goals:  
a. Showcasing how pervasive broadband 

delivery models for city 

services to its residents; 

c. Create sustainable real 

estate models which 

incorporate energy 

efficiency and new work 

environment models; 

d. Enable new resident 

services to self-manage 

carbon footprint  

Strategic Guidelines of CUD Current 

CUD Strategic Approach: 

1. All solutions must be: 

a. ICT and broadband-based applications & 

services; 

b. Replicable; 

c. Able to furnish tangible and operational 

projects; 

   d. Able to deliver measurable results; 

   e. Modular and adaptive. 

2.  Building partnerships with select cities from 

the CGI initiative. 

3. Use and promote innovative ICT based 

solutions enabling     fundamental improvements 

towards energy efficiency; 

4. Collaborative approach 

and thought leadership in:  

a.  defining problems; 

b. identification of 

priorities and required 

recourses; 

c. design and deployment 

of solutions; 

d. capturing best practices 

and methodologies. 

5. Result oriented approach, 

by requiring each city to 

implement co-created 

solutions in one or two of the 

four key CUD areas; 

6. Provide “value case” for 

pilot project.  

Examples of Actions of CUD Current 

1. Build Partnerships: 

a. Signed a research agreement with MIT; 

b. Expanded to add four more cities; 

2. Create Innovative Solutions: 

a. Connected bus in San Francisco;  

b. Smart Work Centres in Amsterdam;  

c. Personal Travel Assistant in Amsterdam and 

Seoul;  

d. SUN traffic control in Hamburg;  

e. Smart Transportation Pricing in Seoul;  

f. Hub Pavilions in various cities;  

g. Innovative Integrated Energy Efficiency 

b. Launched CUD website 

and Blogs;  

c. Create replicable 

blueprints of best practices 

and methodologies;  

d. Captured best practices 

in a toolbox;  

e. Conduct exploratory 

workshops with city leaders 

to define problems and 

solutions; 

f. Expanding beyond CUD 
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Project in Lisbon; 

3. Publicity & Awareness: 

a. Participation in Conferences;   

b. Publish information on CUD; 

4. Collaboration: 

a. Sponsored bi-annual CUD conferences hosted 

by pilot cities to exchange ideas and report on 

progress; 

institutional partners, for 

implementation of pilot 

projects, by anchoring in 

local economy; 

g. Recourse contributions 

and allocation; 

Tools of CUD Current 

1. Assessment and Measurement: 

a. CUD Metrics of success (indicators): 

i. Decrease of Transport Demand (in terms of 

traffic volume) 

ii. Increase of Transport Speed (in terms of 

traffic speed and throughput) 

iii. Reduced tonnage of emissions: CO2, NOx, 

PM10 

iv. Increased energy efficiency of buildings 

and of energy grids 

v. Increased efficiency of public transport: 

timeliness, safety, utilization rates 

b. Carbon Footprint 

Conferences: 

2. Technologies:  

a. Broadband Connectivity 

Networks;  

b. Web 2.0;  

c. Multi Media;  

d. GPS; Real-Time 

information systems; 

3. Seminars and a. Bi-

Annual CUD conference 

b. Participation and 

presentation at related 

conferences and events in 

CUD cities and regions 

 

 

4.3 CUD Plus: Bridging the Gaps 

Once CUD Gold was formulated, then CUD Plus was devised as a 

presentation of the identified gaps, examined risks (see discussion), and 

recommendations as to how the gap between CUD Current and CUD Gold 

might be bridged. 

4.3.1 Gaps 

The gap between the strategic goal of using ICT to move cities towards 

sustainability and the constrained definition of a city system as simply four 

focus areas proved to be the overarching limitation of the current strategy 

and influenced all other levels. The gaps associated with each level of CUD 

Current have been identified and summarized in the following sub sections. 
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System Level 

 Ecological and Social Systems are not explicitly mapped and 

defined. 

 Natural Laws of the Biosphere and their impact are not explicitly 

articulated.  

 Sub-systems of focus are not explicitly related to the larger system 

(e.g. the integrated approach is applied within the mobility 

component but is not clearly articulated how the approach to 

mobility, buildings, work, and energy is interconnected). 

 Definition of “city” is not expansive and inclusive enough of all 

forms and function of a city, such as the social/cultural aspects 

(architectural styles, heritage, etc). 

 Identification and enumeration of stakeholders and components of 

the city system (e.g. water and food distribution systems) are 

lacking. 

 Concentration on four focus areas limits the boundaries of the city 

definition. 

 Methods for engaging interior and exterior stakeholders (e.g. city 

residents, regional and international entities are incomplete. 

 The five-year time span is a limitation. 

Success Level 

 Need for basic, principle-level constraints of what NOT to do when 

working to achieve sustainability. 

 Need for a clear common definition of what successful 

implementation of CUD mean for all stakeholders.  

 Need for a cl1ear definition of the “quality of life” in urban 

environments 

 Lack of a clear definition for “Sustainable City”. 

 Lack of a clear and joint definition for “Urban Development” or 

process for achieving it. 

  No articulation of long-term goals of success 

Strategic Guidelines Level 

 “Forecasting” from current conditions limits innovation; 

 Concentration on four focus areas limits the boundaries of the city 

definition; 

 A clear inclusive consensus building process for capturing the needs 

of individuals in the system is lacking; 
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 A clear prioritization method toward self-identified sustainability 

goals is missing; 

 City selection criteria are unvarying; 

 There is no articulation of required best practices or regulation for 

the partners/system regarding sustainability; 

 Methods for capturing results and their applications past the five-

year pilot program are not clearly articulated.  

Actions Level 

 Actions do not reflect expansion of vision of success, but continue 

to be focused on CO2. 

 Most actions are short term, no articulation of medium and long-

term actions.  

 Collaborative actions do not provide a process for including 

community involvement. 

Tools Level 

 No standard measuring progress towards stated goals across CUD 

projects; 

 No clear assessment of what constitutes “green” ICT infrastructure; 

 Limited list of indicators, i.e. using CO2 emission indicator to 

measure energy efficiency;  

 Insufficient practical guidelines around governance models of CUD 

projects; 

 No integration of tools for planning in complex systems; 

4.3.2  Recommendations 

The fieldwork related to CUD Plus resulted in the identification of gaps, 

enumerated above, within CUD Current‟s approach to sustainability. A 

combination of all the previously mentioned results, after analysis, has been 

accumulated into a set of recommendations to help CUD become more 

scalable and strategic towards its goal. Progress towards sustainability 

needs to be in steps; therefore the recommendations presented are for the 

foundation of the strategy and the concept before moving to the example 

actions on the implementation level.  
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Recommendations for the conceptual and strategic approach of CUD  

These are the recommendations arrived at based on the conducted analysis 

and were focused on improving CUD‟s strategy for achieving its vision of 

success. Science should be the foundation, followed by principles and 

strategies, etc. not necessarily implying a hierarchal order. Table 4.2 below 

summarizes these recommendations. 

Table 4.2 Recommendations for the conceptual and strategic approach of 

CUD 

Recommendations for CUD Strategic and Conceptual Approach 
1. Adopt a tool for planning in complex 

systems such as the FSSD; 

2. Expand the CUD Initiative‟s system 

definition and boundaries using a holistic-

systems approach. A system that includes all 

city forms, flows, functions, boundaries 

interaction and connection as a subsystem 

within the larger biosphere where science and 

laws of nature comprise the basis of 

understanding the system interconnectivities 

and dependencies within such system and with 

the biosphere; 

3. Leverage the strength of CUD‟s 

collaborative and partnerships approach to co-

create CUD‟s own interpretation of the 

sustainability principles and the suggested good 

city form principles while incorporating the 

sustainability principles;  

4. In partnership with the cities and other key 

constituents, co-create a more robust vision of 

success for CUD, a vision guided by the 

sustainability principles, principles of good 

sustainable city form, in addition to any 

additional principles collaboratively created 

above; 

5. Co-create a vision of success with CUD‟s 

partners, stakeholders and other key 

constituents; 

6. Adjust the strategic goals of 

success to respond to long-term 

vision of sustainability in urban 

areas; 

7. Apply Backcasting from the 

vision of success informed by 

the sustainability principles; 

8. Revise CUD‟s current 

Strategy to include guidelines 

for strategic prioritization such 

as: 

a. The Right Direction for 

bringing urban society and 

global society at large closer to 

sustainability, 

b. A Flexible Platform that 

allows CUD planners to avoid 

“blind alleys” and 

c. Return on Investment by 

generating enough resources 

(economic, socio-political and 

ecological) for the 

continuation of CUD‟s 

approach and solutions that 

continuously move urban areas 

towards sustainability. 
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Recommendations for the implementation approach of CUD 

These recommendations were focused on improving CUD‟s strategy for 

achieving its new vision of success, helping cities achieve sustainability, 

and to depart from their former objective of only focusing on CO2 

mitigation. The thesis team came up with a number of example actions to 

demonstrate how strategic guidelines such as those recommended above 

can lead to creating an action plan by envisioning first and second order 

actions. First order (foundational) are internal actions over which CUD has 

predominant control, so we deemed them short term. Second order actions 

are often dependent on external factors. These were divided into medium 

and long term, depending on the level of control CUD has, recognizing that 

the hierarchy is dependent on such things as urgency, financial and resource 

availability, or change in leadership to mention a few. For example, if 

funding were to be available locally, it could be a long-term measure, 

whereas if it were regional it might be medium-term. This does not imply 

that the resulting example actions need to be implemented in a 

chronological order. They could rather, and in most cases should, be 

evaluated simultaneously to allow for a strategic perspective. In line with 

the FSSD, each measure must not only bring about some desirable change 

or development, but also serve as a feasible platform for later measures. 

However, if financial or other restrictions necessitated a delay, some could 

be performed sequentially. See Table 4.3.  

Table 4.3: Examples of Possible Actions Derived from Recommendations for 

the conceptual and strategic approach of CUD 

Short-Term 
1. Revisits projects in early 

planning stages to capture 

opportunities missed and 

recognize potential risk;  

2. Devise a plan that can sustain 

the CUD initiative beyond the 

five years; 

3. Adopt sustainability-related 

international, regional, and 

national standards, regulations, 

certifications, and/or 

accreditations programs 

applicable to all or parts of 

CUD‟s  

 Infrastructure, waste management, site/ 

location selection, labour practices, business 

partnerships, and suppliers contracted); 

4. Institute a standardized method of impact 

assessment, monitoring and evaluation 

(indicators, measures, feedback loops, and 

performance management systems) to 

demonstrate and measure the progress of any 

CUD project. 

5. Facilitate a structured process of 

engagement for new constituents (e.g. 

citizens, regional or national governments, 

civil society organizations) using CUD‟s 
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projects (e.g. material, source of 

energy, deployed ICT  
demonstrated success of the participatory and 

collaborative approach.  

Medium-Term 
1. Devise a plan for expanding or 

scaling up current solutions to the 

entire city system or identifiable 

subsystems such as interpreted by 

decentralized centralization; 

2. Consider solutions that can 

serve the needs of a region or 

cluster of urban areas. 

3. Encourage Peer city-to-Peer 

city learning through connecting 

cities with similar challenges, 

sizes, urban development stage or 

nature (e.g. mega cities);  

4. Secure resources (funds, 

management, experts and 

commitment) that can sustain the 

CUD initiative beyond the five 

years pilot period; 

5. Consistently identify existing 

initiatives within cities for 

potential connections to CUD 

solution; 

6. Design and implement projects 

targeting  key functions or 

services  

of the city currently not addressed within 

CUD (e.g. water management and food 

distribution logistics management); 

7. Expand CUD‟s partnerships to a wider 

range of key players within the local and 

international ICT sector such as vendors, 

research institutes, regulatory entities, etc.; 

8. Expand the CUD “Toolbox” to include: 

a. blueprints for the governance model of 

CUD projects; 

b. Standard indicators and performance 

management systems; 

c. Benchmarks from cities outside and 

within CUD; 

d. Practical “how to” guidelines for cities 

at different stages of participation within 

CUD. 

9.  Include a city, from the developing 

world that might be on the boarder of 

CUD requirements for a pilot project, 

wherein barriers can be identifying which 

could potentially prevent such cities from 

applying or utilizing CUD‟s initiative 

global blueprint (template) in the future. 

Long-Term 
1. Develop a comprehensive 

“bridging” plan that provides 

guidance for cities in the 

developing countries or 

connectivity- challenged ones on 

how to overcome the connectivity 

and infrastructural barriers to 

become a CUD-ready city; 

2. Use CUD initiative and 

successful methods to inform new 

initiatives for innovative use of  

ICT and sustainability beyond the urban 

development (e.g. Agriculture/ food security 

and international development); 

3. Promote the development and adoption of 

ICT-related regulations that enables access to 

advanced technologies, and remove barriers 

to innovative use of such technologies in 

solving current pressing problems facing 

societies in emerging and developing 

countries   ICT (e.g. connectivity/  bandwidth 

regulations, Freedom to Access  information 

on the Internet). 
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5 Discussion: CUD as a strategic 

approach towards sustainability in 
urban areas 

The discussion section addresses the gaps innumerate in the results section, 

and highlights the risks associated with these gaps. In addition, a 

justification for the said recommendation is presented. These 

recommendations suggest how CUD can more strategically support a city‟s 

towards moving in the direction of sustainability on a global level. The 

procedures are very explicit, yet flexible enough to be adaptable to diverse 

situations that will not just be encountered by CUD but by the cities as well. 

The research and analysis revealed that CUD as an enabler and efficiency 

agent has a robust strategy and that with adjustments has the potential of 

supporting moves initiated by urban areas towards sustainability in an even 

more strategic way. However, it should be noted that CUD needs to be 

recognized as one part of a holistic solution. The results show that taking a 

systems approach with an expanded city definition, as well as a common 

understanding of sustainability and a principle-based co-created vision of 

success for said city is the starting point for a much more strategic CUD 

application.  It addresses the cities overarching impact of limiting the city 

definition to four focus areas as well as provide the strategic foundation 

required to utilize a framework for planning in a complex system 

(deMonsabert 2009). 

5.1 System Level 

CUD showed good tactics by identifying a problem area and addressing the 

main contributors. CUD‟s four focus areas are the largest contributors to 

CO2 emissions within a city.  However, this does not define the entire city, 

which is what CUD is trying to address. Taking a broad systems 

perspective as described by McNamara is crucial when addressing a system 

as complex as CUD, which should include the city in its entirety within the 

biosphere (McNamara 2006).  By focusing on the entire system, ICT 

specialists can identify solutions that address multiple sources of problems. 

CUD Current also does an excellent job in applying scientific principles to 

its actions and solutions. However, by not including the principles and the 

other subsystems in their system view, it is possible to overlook the 

interconnectivity of the cities‟ systems and thereby potentially missing 
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other problem areas (Strachan 2009), such as those aligned with the 

“Brown” agenda, and the associated opportunities for new solutions or 

innovations (Roy 2009).  

According to Peter Lindlahr, Head of Central Coordination for the 

Coordination Center for Climate Issue in Hamburg, Germany, CUD is still 

at the stage of looking at systems in isolation. For example, not perceiving 

the cities‟ energy systems as a unit resulted in not supporting the energy 

efficiency solution of Combined Heat and Power (CHP), resulting in a 

missed opportunity for innovation (Lindlahr 2009).  

Not recognizing all components of the system can lead to additional risks 

such as the following: 

 The engagement with regional and national stakeholders will be 

overlooked and with that, the opportunity of having a larger and 

more rapid impact the global sustainability agenda will be missed 

(Soeprapto 2009). 

 The same will hold true regarding engagement of additional players 

in the ICT sector where the opportunities for participation in new 

collaboration and access to diverse ideas will be lost.  

 By not engaging all stakeholder within the city there is the risk of 

causing unintentional harm such as weakening the social fabric  

(Benaim, Collins, and Raftis 2008; Jarvis, Pratt, and Wu 2001). 

 Not recognizing city‟s regions and their strengths and weaknesses 

could lead to less efficient resource allocation.  This can affect not 

just the natural environment, but also possibly the economic aspects 

of projects and the opportunity to identify and utilize local resources 

(Lindlahr 2009).  

The experts all agree that cities are very complex systems that require a 

holistic systems approach, and making analyses which are too short term 

limits the system in additional ways (Strachan 2009). 

5.2 Success Level 

For strategic planning within a complex system, defining success is 

necessary and achieved by establishing a shared vision formulated by a core 

purpose, values and strategic goals (Clarkson et al. 2008). 
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CUD‟s vision statement has changed from that of CO2 reduction to general 

sustainability attainment (see CUD Current).  CUD now aims to showcase 

how cities, through the implementation of ICT, can move towards 

sustainability.  Although this is a more holistically encompassing vision, it 

still lacks the foundation of the conditions for socio-ecological 

sustainability.  These conditions define the boundaries of sustainability in 

which an ecological balance is supported, by avoiding such things as the 

depletion of natural resources (deMonsabert 2009). 

When planning for strategic sustainable development, the vision must be 

compliant with the conditions of socio-ecological sustainability generally 

referred to as the scientifically based “Four Sustainability Principles” 

(4SPs). The strength of this principle-based approach is that it makes it 

easier for a wide group of stakeholders within a complex system to reach 

consensus, since it is based on the most universal of all paradigms, science, 

and therefore makes it possible to co-create a shared vision of success (Ny 

et al. 2006).  

During the process of creating CUD Gold the Lynch‟s criteria for “good 

city form” was considered and analyzed individually for appropriateness 

and applicability with respect to CUD‟s goals. This was done in order to 

ensure that the vision of CUD Gold was as strong as it could be. It was 

found that these criteria could help to identify the risks and opportunities 

inherent in urban development. The Lynch criteria can be considered as a 

possible tool for CUD to use to determine where CUD might not be the 

most appropriate strategic measure. Once sustainability metrics have been 

assigned such as those suggested by Willard (2009) in his feedback, it will 

then be possible to test for this additional applicability.  

With regard to Vitality, it was determined that even though CUD addresses 

the issue of safety in the mobility initiative, it does not address safety on a 

general level along with the two other areas within vitality, i.e. sustenance 

and consonance. Those two criteria could be used to identify potential risks 

and opportunities. For example, CUD can miss the opportunity to provide 

solutions in the urban areas of developing countries, in which human needs 

are severely neglected. 

It was determined that the adoption of the Sense criterion could help CUD 

expand its initiative to be more comprehensive in other areas, such as 

transparency, and thereby enable the involvement of the general public, 

which is a crucial step to a sustainable future, as alluded to above. Sense is 
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also an important criterion to keep in mind to avoid the possibility of 

becoming too mechanical within the urban area and running the risk of 

losing the cities‟ “soul” (e.g. the connectivity infrastructure may impact the 

look and the feel of a city) (Iskandar 2009). 

It was further found that ICT initiatives, addressing identity and 

transparency have already been attempted, one such example being the 

“OPEN” project in South Korea, which supports identity and transparency 

–  two subsets of the criterion of Sense (Park 2001). Transparency can give 

added urgency to issues that are currently impacting citizens and help drive 

real change. In this project, the web was used to provide transparency for 

the purpose of eliminating government corruption. This program allowed 

citizens to see all government applications and project information real-

time on a website. It provided an opportunity for people to monitor 

government efficiency and integrity (Park 2001). These characteristics had 

been found to be beneficial for social development when used in an 

inclusive and involved way (Benaim, Collins, and Raftis 2008). 

Our research shows that CUD by design is intended to utilize the criterion 

of Fit for their solutions within the four focus areas as illustrated by the 

Personal Travel Assistant (PTA) in Amsterdam, The Netherlands and the 

“Connected Bus” project in San Francisco. However, by not articulating 

this in the definition of Success, CUD is not catching opportunities of 

incorporating solutions in other city networks such as waste, water, and 

CHP as articulated by Peter Lindlahr above (Lindlahr 2009).  

As far as Access is concerned, CUD is also a most efficient system in its 

delivery. CUD articulates access as one of its core purposes (CUD 2009). 

However, it needs to be closely monitored to ensure that there is no danger 

of perpetuating non-accessibility for fringe groups within the society e.g., 

by contributing to the digital divide particularly in emerging markets where 

land-based connectivity might not always be available (Yunus 2008). 

Since Control criterion deals mostly with governance, other than 

participating in the creation of technological solutions for this criterion, this 

might be an area that is not in CUD realm.  Although technology has been 

used as a means for controlling corruption as illustrated in “OPEN” project 

above, this might not always be the case (Park 2001). One of the 

considerations for CUD might be to exercise caution when dealing with 

cities in countries whose   governing bodies might see opportunities for 

abuse of technologies and as participation is crucial to sustainability CUD 
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could refrain from entering into partnerships with them (Wagle 2000; Pei 

1999). 

5.3  Strategic Guidelines 

Strategic guidelines are established to guide the move toward the vision. 

The strategic guidelines in CUD Current exhibit strength and innovation 

such as building partnerships with cities lead by visionary mayors, the 

emphasis put on the collaboration and creation of partnerships, and the 

importance of quick wins in building of the business case for CUD‟s 

innovative approach (Clarkson et al. 2008). 

However, and as a consequence of the gaps identified in  the system and the 

success levels outlined above, most of the strategic guidelines while 

providing effective short-term solutions, seem to lack alignment with a 

long-term strategy that covers a big picture perspective (Villa 2009). It was 

concluded that, for example, CUD in its first phases works only with long 

established cities that implemented or imminently plan to execute a next-

generation broadband infrastructure. It is noteworthy that such an approach 

disqualifies a large number of more contemporary cities in their expansion 

phase, due to their rapid urbanization. While necessary and appropriate as a 

platform for incremental steps of the mid- and long-term levels, short-term 

goals without a long term vision do not provide a platform flexible enough 

to build on for long-term goals. Consequently, they have the potential to 

run into “blind alleys” and lead to a reduced return on investment in the 

future (deMonsabert 2009; Nilsson 2009). According to Lindlahr, CUD is 

more easily applicable to newer construction than to the retrofitting of older 

infrastructure and buildings. So by not addressing the fast growing cities in 

the developing world that are almost connectivity-ready, such as Bangalore, 

India and Campinas, Brazil, CUD is missing the opportunity to design 

effective measure from the ground up (Lindlahr 2009; Knecht 2009; 

Soeprapto 2009). 

In addition, the practice of confining the sustainability issues to the four 

focus areas is not a long term strategic approach that addresses the large 

number of other socio-ecological problems found in most cities around the 

world (deMonsabert 2009). As mentioned earlier, the relocation of 90% of 

the “New Urbanites” will have happen in the developing world by 2025 

(United Nations 2008; Roy 2009). If the infrastructure is not created to 

support urban sustainability,  this urbanization will cause an un-sustainable 
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increase of the consumption rate of energy, materials and ecosystem 

services (McGranahan et al. 2005; Reid, Simmsand, and Johnson 2007) 

The results from the conducted interviews show that when strategic 

planning is done, the benefit of the community is the most important aspect.  

“Each participating city is different in size, space structure, life pattern, 

order of priority, and so on. Even if they do similar projects, they are 

different in emphases. Therefore, condition of each city should be 

considered fully, and project should be adapted to the actual 

circumstances of each city before being implemented.  

However, as a CUD Initiative is a common project among cities, it is 

difficult to reflect the circumstances of each city and implement the 

project in a substantial way. Geographical distance and differences in 

language/culture hinder smooth implementation of the project either 

directly or indirectly (Oh 2009).” 

According to Mayor Oh, of Seoul, South Korea, it is difficult to know with 

an absolute certainty what strategy should be employed in each case. 

Relevance of the alternatives, the engagement and the outcome are crucial 

to making these strategies (Ralston, Wilson, and Ralston 2006) 

Backcasting from a vision of Success, such as the sustainable city in CUD 

Gold, supports a change in CUD‟s strategy of short-term gains to long-term 

triumphs, by not confining ideas and solutions to mitigation of present day 

complications. Incorporating backcasting as a method for CUD to frame its 

interaction with specific cities, and using such strategies as co-creating a 

vision, all experts agreed that CUD will expand its impact on global 

sustainability.  In combination with backcasting, some sort of prioritization 

of the suggested actions towards sustainability must take place. The 

Backcasting methodology relies on the set of three focus questions for this 

kind of prioritization. 

The purpose of prioritization questions is to organize the actions in order of 

relevance necessary to achieve success in accordance with the cities‟ needs. 

Lynch‟s meta-criteria of efficiency and justice should mediate this process 

Adherence to the guidelines outlined above would help avoid the following 

current risks: 
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 The focus on short-term gains due to proof of concept approach; 

 Disagreement as to the planning process and the types of solutions 

(actions) a large number of stakeholders bring forth when trying to 

facilitate consensus of their great personal stakes leading to lower 

participation and awareness;  

 Oversight of more urgent issues, than those perceived to be as top 

priorities, due to unclear prioritization method; 

 Challenges for additional cities that join the CUD initiative program 

and the success of their implementation, due to lack of best 

practices for project management. 

5.4 Actions 

Actions are specifically tailored to the strategic guidelines and should be 

informed by the vision of success. In light of this, the recommendations 

enumerated in the result section discuss how CUD‟s new visions of success 

can permeate its strategy. The recommendations have been divided into two 

sections. First, the recommendations for conceptual and strategic approach 

of CUD, and second, examples of actions for the implementation approach.   

The recommendations for the conceptual and strategic approach are 

foundational for the improvement of CUD‟s entire tactics, since the results 

of such adjustments of the system and vision inform all levels below.  

Second order actions are often dependent on external factors. These were 

divided into medium and long term, depending on the level of control CUD 

has, recognizing that the hierarchy is dependent on such things as urgency, 

financial and resource availability, or change in leadership to mention a 

few. For examples as mentioned previously, if funding were to be available 

locally, it could be a long-term measure whereas if it were regional it might 

be medium term.  

Short-term goals are those that are within CUD‟s control, are foundational, 

can be readily applied and could bring immediate results. 

Medium goals are those that rely on external input or are already being 

implemented or those measures that may not bring immediate result, but 

have a definite deadline. In addition along with some short-term actions, 

medium goals, in some instances, can be necessary to complete before 

some of the long-term actions can be initiated. 



63 

Long term measures are also beyond CUD‟s immediate control. They are 

ongoing and may or may not have a specified outcome but need to be 

applied on an ongoing basis, utilizing collaboration tools such as 

promoting, developing and informing, and always staying open to new 

innovations and technologies while extending CUD‟s sphere of influence 

on the general move of cities toward sustainability. 

5.5 Tools 

Tools and concepts need to be selected to support the implementation of the 

actions defined in the Actions Level (level 4). CUD can continue to utilize 

the tools from CUD Current, but needs to provide for more tools and 

concepts as new actions are defined. When there are no tools that are 

appropriate for planning in a complex system, this will result in insufficient 

and inappropriate action with limited impact. It will also reduce the ability 

to scale up when confronted with future complex requirements that will 

vary from one city to another. Great tools without proper planning may lead 

to underutilization of good technology; it is therefore important to not 

select the tools too early in the process, before the strategic guidelines and 

appropriate action have been thoroughly identified. Concepts such as Web 

2.0 can have a big impact, but if the implementation is poorly planned with 

regard to the goals of sustainable urban development, the concepts will not 

reach their full potential. Willard and deMonsabert suggest that metrics and 

measure (possibly contextual) are important and need to be comprehensive 

and not only focused on CO2 impacts (deMonsabert 2009; Willard 2009). 

 



64 

6 Conclusion 

At present, CUD is a pioneer initiative in the area of utilizing ICT and  

broadband-based solutions and services when addressing CO2 emission 

problems in cities. The actions taken by CUD have thus far been efficient –  

however, they were centred on what is commonly referred to as “developed 

countries.” With the exception of Seoul, all the cities, in which CUD is 

currently working, are located either in the U.S. or in Europe. This can be 

seen as a critical limitation within CUD especially at a time when the 

“Brown” Agenda is a largely rising concern for urban 

development worldwide (Roy 2009). 

Being only a five year plan could pose potential limitation on the solutions  
implemented and the stakeholders‟ engagement; this could also run the risk  
of losing the momentum and funding needed for the continuity of 

successful CUD-based methods and projects on a global urban scale.  
However, when a holistic-systems approach was taken to studying CUD 

and investigating how CUD can be more strategic in the support of 

transitioning urban areas towards socio-ecological sustainability, the 

strength of CUD‟s strategic approach in promoting the private-public 

partnership coupled with collaboration and innovative use of ICT appeared 

to be what distinguished such initiative from many other efforts in the area 

of ICT and urban development. 

The research revealed that CUD as an enabler and efficiency agent has the 

potential of supporting moves initiated by urban areas towards 

sustainability in a more strategic way. However, it should be noted that 

CUD needs to be recognized as one part of a holistic solution. The results 

show that taking a systems approach with an expanded city definition, as 

well as a common understanding of sustainability and a principle-based co-

created vision for said city, is a starting point for a much more strategic 

CUD application. CUD has the potential for achieving this  
through: 

1. Taking a systems-approach that facilitates the analysis, planning, 

and decision-making of CUD‟s sustainability plan, 

urban development, and ICT. 

2.  Utilizing a planning framework like the FSSD to define a strategic 

vision for future phases of CUD or CUD-similar initiatives.  
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3. Applying Backcasting from a principled-based vision of success in 

urban society to pinpoint and account for gaps and associated 

risks early enough in the planning process. 

4. Attempting the learned lessons and solutions from CUD to date 

(with appropriate modifications) in cities located in developing 

countries including Asia, South America and Africa, as well as in  

connectivity-challenged urban areas.  

5. Keeping the human society‟s fundamental needs, environmental  

stewardship, and just economic development as the principal 

guidance for which technologies are implemented.  

 

Future Research Areas 

The following are some key areas identified during this project that require  
further research and scientific investigation: 

 Implementation method of CUD projects: development of agreed 

best practices to guarantee successful implementation of a CUD 

project that meets the strategic goals towards sustainability in urban 

areas. This requires analyzing all current projects and comparing 

different implementations methods to come up with an optimal 

approach.  

 Assessment Methods: Development of a set of indicators and 

criteria that is more comprehensive in measuring progress towards 

sustainability in urban areas. Sets of measures that are inclusive and 

address the interrelations between the complex parts of urban areas 

(the place and environment, the economy and the society) and 

between urban areas and the global challenges. 

 Collaboration Models: with the Collaborative approach gaining 

more weight in the strategic management arena, especially with all 

the new Web2.0 technology based on open collaboration, more 

research is needed to define the role of collaboration in a complex 

system such as urban development.  

 Researchers will pursue the research in to the relationship between 

initiatives and cities, with the aim of creating a process of 

engagement for sustainability.  

 The risk associated with ICT vulnerability to malware, hacking, and 

other malevolent, deliberate sabotage that can bring a city to its 

knees by, blacking it out, interfering with consumption information, 

and the like, should be further investigated. 
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Finally, we‟d like to conclude with Ruchelman‟s quote from his book 

about the cities in the third wave of technology:  

“For most of history, humans have shaped civilization commensurate 

with the level of their material technology. In some cases, like that of 

ancient Athens, civilization far outstripped technology. New 

technologies will inevitably proliferate in the years to come, but we 

need to remember that the measure of a civilization is not the tools it 

owns, but the use it makes of them (Ruchelman 2006, 147)”.  
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Appendix A: Applying FSSD and Generic 
5LF 

Planning in Complex Systems 

         Name 

Level       

„Generic Five Level Framework‟ „Framework for Strategic Sustainable 

Development‟ 

1. System How does the system (any system 

under study within which the 

planning is to occur) work? What 
are its boundaries? Especially, 

what are its most basic functions, 

flows, laws, mechanisms, feedback 
loops, etc. that are needed to inform 

what defines success and strategy, 

as well as potential actions and 
tools (see levels below)? 

Understand, describe and analyze the dynamic 

relationships between the ecological and 

social systems including; thermodynamics and 
conservation laws, biogeochemical cycles, 

basic ecology, photosynthesis, social systems 

including institutions, networks, society's 
interdependent pursuit of human needs, the 

importance of diversity, etc. to determine basic 

principles for success (Level 2). The „funnel‟ 
metaphor also relates mainly to this level 

2. Success What constitutes success of the 

planning endeavor? In particular, 

what are the most basic (and least 
changing) success principles or 

conditions that define a successful 

outcome of the planning? 

Basic principles („Sustainability Principles” or 

“System Conditions”) for global socio-

ecological sustainability: In a sustainable 
society, nature is not subject to systematically 

increasing (1) concentrations of substances 

extracted from the Earth's crust, (2) 
concentrations of substances produced by 

society, (3) degradation by physical means 

and, in that society, (4) people are not subject 
to conditions that systematically undermine 

their capacity to meet their needs  

3. Strategic 
Guidelines 

- Backcasting from success  

- Step-by-step while ensuring influx 

of resources  

What are the overall strategic 
guidelines that will help choose 

actions that will lead to success 

(level 2) in the system (level 1)? 
Here, the powerful concept of 

“backcasting from success 

principles” plays a prominent, 
guiding role. This guides a 

systematic step-by-step approach 

Guidelines for the process of moving global 
society strategically towards meeting basic 

principles of socio-ecological sustainability 

(what to do and how to do it). The practice of 
“backcasting from basic principles for socio-

ecological sustainability” is at the heart of 

strategic planning and can help guide global 
society in general towards meeting 

sustainability principles. This is especially 

relevant since the sustainability principles are 
not culturally specific and therefore, widely 

relevant. As a minimum, guidelines for 

strategic prioritization used in backcasting 
include: (1) bringing society closer to 

sustainability, (2) avoiding blind alleys and (3) 
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towards the defined goal, while 

ensuring that resources continue to 
feed the process towards success. 

 

generating enough resources (economic, 

social/political, ecological) for the 
continuation of the process. 

4. Actions What actions will follow overall 

strategic guidelines (level 3) to help 
move the system towards success 

(level 2)? 

All actions that will effectively help move the 

global socio-ecological system towards 
success by conforming to overall strategic 

principles (and includes concrete actions, 

capacity-building efforts, etc.). 

5. Tools  What additional techniques, 
instruments, measurements, 

management tools, etc. can be used 

to assess actions to see whether 
they are, in fact, strategic (level 3) 

to arrive at success (level 2) in the 

system (level 1)?  

What techniques, measurements, monitoring, 
management approaches, etc are relevant to 

assist in the global movement towards 

conformance with basic socio-ecological 
principles? 

Source: (Waldron et al. 2008) 
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Appendix B: Research Preliminary 
Results 

              Name  

 

Level 

CUD Current  

Generic Five Level Framework 

System CUD was originally devised to address the problem of carbon emissions from within cities. CUD‟s 

resulting pilot programs aim to showcase how to create environmental, social and economic 

sustainability of cities, through the introduction of ICT.  

Through collaboration between Cisco, cities, visionary mayors the Massachusetts Institute of 

Technology (MIT) and Clinton Global Initiative (CGI), Connected Urban Development (CUD) intends 

to enable fundamental improvements in the efficiency of the urban infrastructure and energy with 
respect to its impact on the global environment. CUD facilitates the deployment, improvement, and 

replication of innovative broadband-based applications and services that utilize green ICT 

Infrastructure in the areas of urban work, mobility, energy and buildings.  

Success "Cisco envisions a future where the intelligent use of networking architectures can transform society 
not only by boosting productivity and spurring economic growth, but also by supporting environmental 

sustainability and enhancing the quality of life in urban environments." (Cisco)  

CUD strategic goals are areas as follows: 

1. Showcasing how pervasive broadband connectivity and ICT can help with the global 

reduction of CO2 emissions; 

2. Create replicable blueprints of best practices and methodologies that cities around the world 
can reference;  

3. Increase efficiency of traffic flow;  

4. Increase efficiency, service offerings and manageability of public transportation;  
5. Create sustainable real estate models which incorporate energy efficiency and new work 

environment models (remote worker, collaboration, shared space); 

6. Establish new distributed delivery models for city services to its residents;  
7. Enable new resident services to self-manage carbon footprint; 
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Strategic 

Guidelines 

CUD has been strategically implemented using the following approach (Figure 6 below): 

 Building partnerships with select cities from the CGI initiative that: 
o Had implemented or plan to execute a next generation broadband infrastructure; 

o Have significant problems/ issues in one or more of the four urban infrastructure 

areas (e.g. traffic congestion issues); 
o Were lead by visionary mayor already involved in green initiative; 

 Promote innovative practices and asking each city to focus on excelling in one or two key 
CUD focus areas; 

 All solutions must be: 
o ICT and broadband-based applications and services; 

o Replicable; 

o Able to furnish tangible and operational projects; 
o Able to deliver measurable results; 

o Modular and adaptive; 

   Taking collaborative approach to the thought leadership in the process of  
o Identification of priorities; 

o Design and deployment of solutions; 

o Building best practices and methodologies into the blueprint (toolbox) that can 
be shared with more cities; 

Actions These are examples of actions (mainly pilot projects) implemented or in the process of implementation 

by CUD to help move CUD towards its intended strategic goals: 

 The Connected bus in San Francisco;  

 Smart Work Centers in Amsterdam;  

 Personal Travel Assistant in Amsterdam and Seoul;  

 SUN traffic control in Hamburg;  

 Smart Transportation Pricing in Seoul;  

 Hub Pavilions in various cities;  

 Innovative Integrated Energy Efficiency Project in Lisbon;  

 Bi-Annual CUD conferences;  

 Launched CUD website;  

 Captured best practices in a toolbox;  

 Signed a research agreement with MIT; 

Tools CUD utilized the following Tools and Concepts 

 Broadband Connectivity Networks and Green ICT Infrastructure 

 Web 2.0 technology 

 Media  

 Seminars and Conferences 

 GPS and RealTime information systems 

 Carbon footprinting 

 CUD Toolbox that is a collection of all the best practices and the pilot projects blueprints 
and concepts 

 Developed indicators to measure project success 
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              Name  

Level 

CUD Gold 

Framework for Strategic Sustainable Development (FSSD) 

 

System CUD Gold system builds on CUD Current system and envisions it to expand as the following: 
Through collaboration between public and private sector, CUD enables fundamental improvements in 

the efficiency of the urban infrastructure and functions with respect to its impact on the Biosphere and 

in accordance with the scientific laws of nature that govern it and in ways that do not prevent urban 
residents from meeting their human needs. CUD facilitates the deployment, improvement, and 

replication of innovative applications and services that utilize sustainable ICT Infrastructure and 

connectivity networks in all areas of urban development. 

Success CUD Gold vision of success will be a sustainable society in the future, where the intelligent use of 
networking architectures and sustainable ICT strategically enables the urban areas‟ transition to a 

sustainable city form “in which people and businesses continuously endeavour to improve their 
natural, built and cultural environments at neighbourhood, city and regional levels, whilst working in 

ways which always support the goal of global sustainable development and social ecological 

sustainability in accordance with the four sustainability principles while at the same time maintaining 
good city form” (Working definition of “Sustainable City”). In addition, CUD Gold vision is that in a 

sustainable society within the biosphere, CUD concept will be applicable to any city in the world 

including those in less developed countries or the connectivity-challenged ones, by providing a flexible 
platform innovative approach to bridging the connectivity challenge so CUD Gold can be applicable 

on true global urban level. 

Strategic 

Guidelines 

CUD Gold utilizes the following strategic guidelines in developing the actions needed to meet the 

strategic goal and the vision defined in level2: 

 Backcasting from principles that include: 

o The four sustainability principles (as a minimum) 
o Any additional principle co-defined by CUD partners (e.g. all solutions must be  

ICT-based, replicable, and innovative) 

 Prioritization method based on principle questions that include: 
o Three principle questions (as minimum) 

 Right direction 

 Flexible Platform 
 Return on investment 

o Any additional prioritization criteria identified by CUD 

Actions The actions CUD has taken thus far can be scaled up and continued, however, it is important that all 
actions are thoroughly examined through the principles as well as the three prioritizations question (as 

minimum) to make sure such actions will allow CUD Gold vision of success to be reached in strategic 

way. Any new and innovative idea CUD brings to light can and should be added to the current list. 

Tools Here again CUD can continue using the same tools and concept, but new ones derived through lesson 
learned by applying the principles might need to be added.  Example of Tools and concepts: web 2.0, 

video and multimedia, seminars and annual conferences, carbon footprint, indicators, international 

policies and regulations. 
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CUD Plus 
Once CUD Gold was formulated, then CUD Plus was devised as a means of 

identifying the gaps, examining the risks, and making recommendations as to how 

the gaps between CUD Current and CUD Gold might be bridged. 

 

LEVEL 1: Bridging the System Definition 
A Strategic Systems approach was used in our analyses of CUD within an 

inherently complex system of urban development, because a systems view 

provides a clear understanding of the big picture and individual components of a 

system can best be understood when examined not only in the context of their 

relationships with each other but with other systems as well, rather than in 

isolation. 

A system must also have clearly defined boundaries and it is important that the 

system boundaries, as well as the flows and functions within, are clearly 

understood. The boundaries identify where the system in question ends in addition 

to most basic functions, flows, laws, mechanisms, feedback loops, institutions, 

networks, society's interdependent pursuit of human needs etc., of both the techno-

sphere and the biosphere. Therefore, understanding the scientific basis for the 

relationships between ecological and social systems, including but not limited to, 

the laws of thermodynamics and conservation, the biogeochemical cycles, basic 

ecology, photosynthesis, etc. is the foundation on which a comprehensive system 

should be based.  

 
The following Gaps associated with CUD Current‟s System definition have been 

identified: 

 Ecological and Social Systems are not explicitly mapped and defined. The 

first gap identified is one that falls among the most common oversights 

when defining systems in association with sustainability in global context. 

In urban areas, these are generally the various ecological and social 

services of value and their interconnectivity (e.g. clean water, clean air, a 

stable atmosphere, a community without excessive violence, etc), in 

regards to cities and their impact on the biosphere. 

 Natural Laws of the Biosphere are not explicitly articulated. While CUD 

Current does an excellent job in applying scientific principles to its 

strategic guidelines and actions, it doesn‟t explicitly include them in the 

system definition. 

 Sub-systems of focus are not explicitly related to the larger system of the 

Biosphere. Another common oversight when addressing a complex system 

is the temptation of simplifying it by taking a partial-systems approach. In 

its attempt to bring the system to a manageable level, CUD Current 

reduced the system to the four selected focus areas: mobility, work, 

energy, and buildings within the city in lieu of the city as a whole 

(including water, food distribution, and other citizens‟ services).  
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The preceding identified gaps are likely to lead to the following Risks: 

 Missing critical issue/ key subsystems in the complex network of cities 

within biosphere. 

 Unintentional harm to one part of the system while trying to address a 

problem of another. (E.g. powering an ICT solution from a fossil fuel 

based energy source). 

 Unwittingly creating barriers that prevent people from meeting their 

human needs. (E.g. over-virtualization might undermine human need for 

affection). 

 Missing opportunities to maximize impact and Return on Investment 

(ROI). (E.g. looking at the energy system of city from the distribution 

component only might miss the integration of a solution that serves the 

energy system of a city as a whole -distribution and generation - such as a 

Combined Heat and Power (CHP) system). 

 

The following Recommendations for the Systems Level have been devised to 

maximize CUD utility as a strategy for sustainable urban development, starting 

with capturing the systems right: 

 Expand the system definition to encompass the biosphere. 

 Include the scientific laws and social principles to capture the interrelation 

between cities and the biosphere. 

 Take a holistic-systems approach to the city system by recognizing and 

co-defining the systems and the boundaries within which CUD exists and 

works. 

 

LEVEL 2: Bridging the Definition of Success 
For strategic planning within a complex system, defining success is important and 

achieved by establishing a shared vision formulated by core purpose, values and 

strategic goals. When planning for strategic sustainable development, the vision 

must be compliant with the conditions for socio-ecological sustainability - 

generally referred to as the scientifically based “Four Sustainability Principles” 

(4SPs). The strength of this principle-based approach is that it makes it easier for a 

wide group of stakeholders within a complex system to reach consensus around 

the critical aspects of the system, and therefore makes it possible to co-create the 

shared vision of success. The four principles are strong because they are scientific, 

general enough, necessary, sufficient, concrete, and distinct (i.e. non-overlapping), 

therefore, the 4SPs are principles that everyone is likely to agree upon. 

As CUD Gold is a visionary description of the CUD concept in the most idealized 

sustainability fashion, and because CUD is all about cities and the role of 

connectivity and ICT in enabling them to transition toward sustainability, the 

creation of a working definition of what a Sustainable City is or would look like, 

was deemed prudent to the definition of a shared vision of success for CUD Gold. 

The envisioned success was compiled from the current CUD vision as the 
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departure point, with the addition of the definition found in the work titled 

Sustainable Cities by Haughton, and enhanced by the four sustainability 

principles. This was however not deemed sufficient to encompass the complexity 

of a city, so the conventional definition by Kevin Lynch for good city form was 

added as additional principles. The criterion for “Good City Form” was used due 

to its adaptability, robustness and in wide global use today. 

 

The following Gaps associated with CUD Current‟s Success definition have been 

identified: 

 The vision does not articulate the basic, principle-level constraints of what 

NOT to do when working to achieve sustainability goals. CUD‟s vision 

statement has changed from that of CO2 reduction to general 

sustainability attainment (see CUD Current). CUD now aims to showcase 

how cities, through the implementation of ICT can be moved towards 

sustainability. Although this is a more holistically encompassing vision, it 

still lacks the foundation of the conditions for socio-ecological 

sustainability, which are crucial in facilitating consensus amongst the 

various stakeholders when formulating a common vision.  These 

conditions also define all levels of conserving an ecological balance by 

avoiding depletion of natural resources, which is CUD‟s new aim, and not 

just that of CO2 remediation. In addition, along with the criteria for good 

city form, they address the issues around human needs as well. 

 

The preceding identified gaps are likely to lead to the following Risks: 

 Without a principle-based definition of sustainability and sustainable city, 

CUD runs the risk of not finding engagement, or of encountering 

disagreement amongst the stakeholders. If there is little or no agreement or 

joint vision, it will prove unsuccessful in the attempt to arrive at what a 

sustainable city will look like 

 Without incorporating the 4SPs, the fourth principle in particular, that of 

people not able to meet their needs is the one most likely to be 

compromised. For example: oversight of such a principle can lead to 

serious challenges and disagreements from urban areas in developing 

countries that may not feel fully included. They may not understand what 

the CUD initiative can offer, without CUD   clearly addressing the highly 

visible challenges of the basic human needs level of their citizens. 

 When not considering the criteria for good city form, additional risks are 

run, such as the ones illustrated in the following examples: 

o Vitality - exposes CUD to the possibility of blind spots when 

bringing solutions within developing countries for example or 

urban areas with severe violation of basic human needs. 
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o Sense - there is a possibility of becoming too mechanical within 

the urban development as to loose the cities‟ soul. (.E.g. how the 

connectivity infrastructure may impact the look and feel of a city). 

o Access - there is the danger of perpetuating the non-accessibility 

for fringe groups within society and therefore contributing to a 

digital divide. 

o Efficiency - if only considering the return of investment (ROI) 

one could miss the need for flexible platforms or the criticality of 

moving in the right direction. 

o Justice – there is possibility of contributing to barriers that might 

prevent people from meeting their basic human needs. 

 

Since the establishment of a vision of success for CUD Gold is a key part to 

strategic planning, and the heart of the framework, we make the following 

Recommendations:  

 Leverage the strength of CUD‟s collaborative and partnerships approach 

to co-create CUD‟s own interpretation of the sustainability principles and 

the suggested good city form principles (what do these principles mean to 

CUD, to the partner cities, and to the other stakeholders?); 

 In partnership with the cities, co-create a more robust vision of success for 

CUD, a vision guided by the sustainability principles and the criteria for 

good city form. The vision provided in CUD Gold is one suggestion to 

what such vision may look like; 

 Once vision is established, share with all stakeholders; 

 Revisit previously outlined strategic goals (in Current) to make sure they 

comply with socio-ecological constraints;  

 

LEVEL 3: Bridging the Strategic guidelines 
Strategic guidelines are established to guide the move toward the vision. The 

strategic guidelines in CUD Current show strength and innovation such as 

building partnerships with cities lead by visionary mayors, the emphasis CUD put 

on the collaboration and the importance of the quick wins in building the business 

case for CUD‟s innovative approach. However, and as a consequence to the gaps 

identified on the system and success levels above, most of the strategic guidelines 

although effective short-term solutions, lack a long-term approach. A set of criteria 

for prioritization in regards to the overall goal of sustainability in cities globally, 

was not clearly illustrated.  For example, CUD in its first phases, works only with 

cities that had implemented or plan to execute a next generation broadband 

infrastructure disqualifying numerous cities worldwide. In addition, CUD confines 

the sustainability issues to the four urban infrastructure areas, which is not a 

strategic approach that addresses the large number of other socio-ecological 

problems found in most cities around the world. 
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CUD Current strategic guidelines are not enough if CUD is to be globally 

successful and applicable to all cities around the world including those in 

developing countries or connectivity-challenged ones. Here is where some of the 

gaps and risks were identified: 

 The focus of short term wins: While the “proof of concept” approach is a 

critical success strategy towards achieving the short term goal of 

“showcasing” how innovative broadband-based solutions can help cities 

address CO2 emissions problems, it lacks clarity on how this short term 

goal will be a platform for incremental steps on the mid and long term 

levels. While necessary and appropriate as a platform for incremental 

steps on the mid and long terms, short term goals without long term vision 

does not provide a flexible platform to build on for long term goals, and 

have the potential to run into blind alleys and reduced Return on 

Investment in the long term especially if combined with scenario planning.  

 Not having principle-based approach or definition for sustainability in 

urban areas, can lead to disagreement in the planning process and the type 

of solutions (actions) stakeholders come up with.  

 Lack of a clear method of prioritization for sustainability can lead to 

oversight of more urgent issues than the ones perceived as top priority and 

decided upon. 

 

Recommendations to address the gaps and mitigate the risks above: 

 Use Backcasting from the vision of success informed by the sustainability 

principles as the main planning method to avoid blind alleys within the 

system and the science. 

 Use sustainability principles as minimum in addition to co-development of 

any other principles critical to the strategy for reaching CUD‟s strategic 

goals and the vision of success. 

 Use principle prioritization questions as minimum and complement them 

with any CUD specific needs (like urgency, visibility, etc). 

 Revisit the existing prioritization criteria in light of these three questions.   

 

LEVEL 4: Bridging the Actions 

Although the actions taken by CUD thus far are efficient, these actions are centred 

in “developed countries”. CUD has established partnerships and brought their 

initiatives in to seven cities thus far: All the cities, in which CUD is currently 

working, are in the U.S. or Europe, with the exception of Seoul, Korea (began with 

three, Amsterdam, Seoul, and San Francisco and recently added four more; 

Lisbon, Birmingham, Hamburg and Madrid).  It seems prudent that the learning 

and solutions from CUD to date as well as future learning should also be 

attempted (with appropriate modifications) in cities within developing countries, 

Asia, South America and Africa as well as in connectivity-challenged urban areas. 
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One recommendation here is that each city considering the CUD concepts and 

ideas in the future need to collaboratively create (with other CUD key players) an 

action plan that contains a set of immediate, midterm and long term actions 

utilizing the strategic guidelines and prioritization method proposed in the 

previous section. 

 

LEVEL 5: Bridging the Tools and Concepts 
Tools and concepts need to be selected to support implementing the actions 

defined in the Actions Level (Level 4). CUD can continue to utilize the ones from 

CUD Current, but needs to be vigilant for more tools and concepts as new actions 

are defined.  For example, the following tools and concepts might be needed: 

FSSD or other Frameworks, LEED certification for buildings, Eco footprint, Life 

Cycle Assessment (LCA), compliance with regulations and international standards 

for urban areas and environment, etc. 
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Appendix C: Experts Feedback Form 

CUD Thesis Feedback Form 

Name: 

Location (city, country) 

Work Title: 

Expert Area (e.g. urban development, Broadband, ICT, etc):  

1. Cities are complex systems, and therefore achieving sustainable urban development 

requires a strategic holistic systems approach”. You 

Agree                                Somewhat Agree                      Disagree 

Comments: 

2. When developing a shared vision for sustainable urban development, it is easier to 

achieve consensus around the challenges, and the strategic goals using a principled-

based understanding of sustainability. You 

Agree                                Somewhat Agree                      Disagree 

Comments: 

3. Among the methodologies used in this thesis, the FSSD and its core concepts of 

Backcasting and Strategic Prioritization, was a utilitarian approach to addressing the 

primary research question. You: 

Agree                                Somewhat Agree                      Disagree 

Comments: 

4. Incorporation the socio-ecological constraints and the good city form criteria into the 

“working” definition of sustainable city was important to build a shared vision of a 

successful role of CUD Gold in enabling sustainable urban development using ICT. 

You : 

Agree                                Somewhat Agree                      Disagree 

Comments (or suggestions for the working definition of sustainable city):  

5. Expanding the definition and boundaries of the system in which CUD Gold works 

and interacts with (e.g. the biosphere, science laws, and city and regional subsystems) is 

key to a successful holistic-systems approach to the role of CUD and its ICT concepts in 

enabling cities‟ transition to sustainable future. You:  

Agree                                Somewhat Agree                      Disagree 

Comments 

6. The gaps and the risks identified within CUD Plus are a valid and useful initial step 



88 

for CUD to become a Gold standard Model for the use of connectivity in sustainable 

urban development. You  

Agree                                Somewhat Agree                      Disagree 

Comments (or other gaps and risks you feel were not addressed): 

7. You find the recommendations and guidelines provided in CUD Plus an appropriate 

and useful initial step in addressing the gaps and mitigating the risks associated with 

those gaps. You 

Agree                                Somewhat Agree                      Disagree 

Comments and any additional recommendations you would like to provide: 

8. The Process and method used to study CUD Current, envision CUD Gold, and 

develop CUD Plus presents a good systems-approach to addressing the strategic role of 

ICT-based initiatives in sustainable urban development. You: 

Agree                                Somewhat Agree                      Disagree 

Comments, enhancements to the method, or other methods you would like to suggest 

9. The CUD Gold Development method can be used to create a future template of a 

strategic approach to the role of ICT – beyond connectivity- in transforming society 

towards sustainability. You: 

Agree                                Somewhat Agree                      Disagree 

Any additional comments about the thesis: 
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Appendix D: List of Experts Contacted 

The preliminary results report and feedback request was sent to the 

following experts:  

1. Dr. Sharon deMonsabert, George 

Mason University, USA 

2. Nina Dodge, Sustainable Urban 

Development, USA 

3. Huda Iskandar, Architect, USA 

4. Glenn Strachan, Broadband 

specialist, USA 

5. Neeran Saraf, ICT, USA 

6. Emma Hetnar, Strategy Analyst, 

DDOE, USA 

7. Brendan Shane, Director, Office of 

Policy and Sustainability, DDOE, 

USA 

8. Zach Dobellbower, Urban Planner, 

DC government, USA 

9. Frank Kirschner, CIO, DDOE, 

USA 

10. David Lynch, Urban 

Development, USA 

11. Peter Lindlahr, Hamburg, 

Germany 

12. Ellen Bell Architect, USA 

 

13. Sara Prat Attorney for HUD, USA. 

14. Marita Forsman  ICT specialist 

Eriksson AB – Sweden   

15. John Knecht IBM  ICT specialists  

- India  

16. Tomas Nilsson Eriksson ICT 

specialist Ericksson AB  India & 

China   

17. Greg Wright ICT Vice-President 

Sales EMEA at inContact 

18. Belaieff City Director - Toronto at 

Clinton Foundation, Canada 

19. Miguel Angel Aragon IT field Rep 

for Latin America 

20. Rajesh Agarwal ICT specialist 

 IBM- India 

21. Paul Weaver ICT specialist IBM – 

UK 

22. Rajgopal P Raj ICT Vice- 

President IBM – India 

23. David Collins  ICT Specialist 

IBM-Australia 

24. Bob Willard Author and Speaker, 

Canada 
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Appendix E:  Feedback Detailed Results 
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