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ABSTRACT: As of the international discussion about sustainable development, it’s possible to observe increasing 

responsibility transference to local governments, on targets and environmental challenge in global order. Besides, a 

demand for methods and tools has emerged which provides environmental sustainability measurement in local level 

and facilitate the understanding of relationships between local actions and environment. To meet this demand, in the 

past years, it is possible to observe the emergence of initiatives for the development of methods and tools for 

environmental evaluation at territorial local scale. These initiatives stem from different contexts and they are based 

in different priorities, concepts and methodological procedures. It is also observed that there are still few academic 

papers with reflexive efforts about those initiatives. From this overview, the present study aims to analyze a sample of 

existing methods for environmental sustainability evaluation at the territorial local scale. It was also aimed identify 

gaps and potentials to new methods development. The research method involved the identification of existing methods 

and tools and the criteria selection for analysis. A preliminary survey was conducted which generated a list of 

methods cited by academic researches. Next step was to search specific information about each method and tool 

which resulted in a filtering. The filtering excluded those methods for which detailed information was not available. 

The main conclusion is that most of the methods are strictly designed for a group of social actors, activities and 

specific decision-making process. Furthermore, there is no or few methods which can be connected with others, in 

order to provide convergent actions in relation to collective goals of sustainability. 
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INTRODUCTION  

From the international discussion about sustainable 

development, it’s possible to observe increasing 

responsibility transference to the local governments, on 

targets and environmental challenges of global order. 

Such transference may be observed in the emphasis that 

international plans of action, as Agenda 21 [3, 12] and 

Agenda Habitat [13], give to the fact that the 

sustainability of planet is necessarily connected with the 

sustainability of human settlements, which are identified 

as having significant role to achieve societies which are 

inclusive and compatible with the capacity of supporting 

natural earth cycles. This view implies the 

territorialization of discussion topics on sustainable 

development and the situation of local governments as a 

focus of action. 

In the matter of environmental dimension of 

sustainability, this article focus, the action from local 

scale happens for at least two main reasons. First, 

because this scale is the one in which human activities 

and related environmental impacts can be more directly 

linked and more properly discussed by public and by 

planning policies. Second due to global picture of 

increasing urbanization and consequently demand 

concentration and anthropic processes in small regions. 

In this context, becomes latent a demand for systems, 

which provides environmental sustainability 

measurements at local level and thus  facilitate the 

understanding of relationships between local actions and 

environment, support decision making and allowing 

monitoring. Besides, they adopt different nomenclatures 

and terms, making it difficult to identify the application’s 

scope of each one. 

In face of such diversity, this paper uses the term 

“assessment system” to refers, in a generic way, 

examples called methods, tools, instruments and 

measures of evaluation. These terms have similar, but 

different definitions when related to environmental 

evaluation. Additionally, in this article, the reference to 

local territorial scale indicates territorial cuts in lower 

levels of political administrative division, including 

human settlements in general, regardless their 

urbanization’s level. 

Despite the ascending development of new systems to 

evaluate local scale, there are still few academic papers 

with reflexive efforts about these initiatives. Only five 

research projects developed in the last 12 years were 

identified, which had the purpose of inventorying and, 
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some of them, analyzing existing initiatives for the 

evaluation of sustainability in local spatial scale: 

a. BEQUEST - Building Environmental Quality 

Evaluation for Sustainability through Time, 

Salford University, sponsored by European Union 

Environment and Climate Programme, 1998-2001 

[1]; 

b. PETUS – Practical Evaluation Tools for Urban 

Sustainability, European Communities. Community 

Research. Energy, Environment and Sustainable 

Development [2]; 

c. Sue-MoT - Metrics, Models and Toolkits for Whole 

Life Sustainable Urban Development, Engineering 

and Physical Sciences Research Council’s 

Sustainable Environment Programme in United 

Kingdom [5]; 

d. CATSS – Climate Adaptation Tools for 

Sustainable Settlements, International Federation 

of Landscape Architects - IFLA and Australian 

Institute of Landscape Architects – AILA [9]; 

e. Tools Exploration, for Green Building Council of 

Australia – GBCA  [10] . 

It’s important to notice that all the referred researches 

above, except CATSS, make an inventory of systems that 

evaluate any scale of  built environment – from buildings 

to cities or human settlements, as a whole – from any 

dimension of sustainability (environmental, social or 

economic). This range makes the number of systems 

collected by these studies greater than the number this 

work proposes, and that therefore their analyses are more 

comprehensive. 

CATSS was the only research identified with a cut in 

local scale. Nevertheless, it makes a revision of examples 

of tools “(...) that allow the formulation, application and 

evaluation of adaptive answers to the climate changes in 

human settlements (...)” [9]. Therefore, the research also 

includes systems that are not focused into evaluation, 

besides it does not analyze aspects concerning systems 

methodological procedures. 

From this overview, it is considered that the discussion is 

not exhausted and that efforts to deepen the analysis and 

systematization on systems available for environmental 

assessment in local territorial scale are initiatives that can 

contribute to the subject development. 

Therefore, the present study aimed to analyze a sample 

of existing systems for environmental sustainability 

evaluation at the territorial local scale. It was aimed also 

to identify gaps and potentials to new systems 

development. 

 

 

METHOD 

The initial stage of this research’s development involved 

the elaboration of a preliminary list of existing systems 

for environmental sustainability evaluation at local 

territorial scale. The search was made through academic 

research digital platforms as well as through the 

collection presented by five background researches: 

BEQUEST, PETUS, Sue-MoT, CATSS e Tools 

Exploration. 

From the preliminary list direct information about each 

method were searched, which resulted in a selection, 

from which a list of 37 methods was derived. The criteria 

to be included were the public information availability, 

allowing the proposed method of evaluation and 

clarification general understanding regarding the items 

analyzed in the following section. So, the methods that 

require direct contact with the developer or the ones that 

demand expenses in order to the information be obtained 

were excluded from the analysis. 

Parallel to the list of methods elaboration, we looked for 

identify criteria from which the analyses of the methods 

would be structured. The criteria were defined according 

two groups. The first group comprises those that relate to 

the scope and context of different methods using. Part of 

the established criteria is based on those adopted by the 

analyses of Sue-Mot, Tools Exploration and CATSS 

researches. However, it was also necessary to establish a 

pattern and make terms and definitions compatible with 

those adopted in the literature about urban planning and 

urban management. 

A second group of criteria examines aspects related to 

the methods adopted by each assessment system. To 

identify them, references on environmental evaluation 

methods, in general, and, in particular, the publication 

Context and methods for tools designers [7] were helpful. 

This publication intends to guide the development of 

methods for environmental evaluation of buildings. 

However, there are many similarities between the 

procedures adopted by methods which suit this scale and 

local scale. 

For the best results viewing, it was developed a 

spreadsheet in which the rows correspond to different 

evaluated systems and the columns to the analyzed 

criteria. Following we present the main results obtained 

from the analyses. 

RESULTS 

From the evaluation systems samples analysis, groups 

with strong similarities were revealed; at the same time 

there is some difficulty to classify them into rigid classes, 

according to specific characteristics. The goal was, in 

this work, a type of classification that does not generate 

overlaps. Then, the different evaluation systems were 

grouped according to their user interface, i.e., according 

to their interface style: 
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a) Methods based on checklists: the interface with the 

user, in this type of method, generally takes place 

through a checklist. They evaluate a wide and diverse 

range of criteria, mixing the demand for quantitative and 

qualitative data inputs. Generally, they evaluate plans or 

projects, according to performance categories. They 

present many criteria based on prescriptions of solutions 

and they often offer a performance categorization. 

b) Methods based on indicators sets: the interface with 

the user, in this type of method, is usually a list of 

indicators (that are the criteria of evaluation). The 

indicators may or may not be aggregated to allow the 

performance categorization. Some checklists criteria may 

be considered indicators. However, the indicators sets  

are distinguished mainly, by the type of criterion 

evaluated and by the development activities that they 

support. Also, as noted by Hurley and Horne [6], 

indicators generally measure the operational performance 

of an existing urban area, while checklists are intended to 

measure a project or a plan performance. 

c) Methods based on computer programs (simulation 

or modeling): computer programs usually support the 

connection between input and output data in this kind of 

system. They are based on cause and effect models. They 

deal predominantly with quantitative data. The 

evaluation is usually made out from a limited relation of 

criteria. 

Due to the necessity of synthesis required by size 

limitation in this article, the following analysis are 

performed by making references to mentioned groups of 

systems instead specific systems. Table 1 and 2 

summarize the criteria for analyzing the evaluation 

methods, which were divided into two groups. The tables 

also show the tendency of the majority of methods from 

each group. Deeper analyses are described in further 

sections. 

Table 1: Criteria analysis and results summary.  
 Checklists Indicators computer 

programs 

Scope and application context Criteria 

Evaluation objectives    

Current performance 

measurement 

 X  

Performance prediction X  X 

Geographical scales    

Microlocal  X  X 

Mesolocal  X X 

Macrolocal  X X 

Decision-making process    

Management/urban plan X X  

Urban design X  X 

Specific technical systems 

design 

  X 

Social actors involved    

National to local governments  X  

Entrepreneurs and design X  X 

professionals 

Local communities  X X X 

Users    

Actors X X  

Evaluation assistants  X X X 

Interface and support tools    

Checklists X   

Indicators Sets  X  

computer programs   X 

Adaptability  

Medium potential   X 

Great potential X X  

 
Theoretical and methodological criteria 

Theoretical and analytical models 

Pressure-state-response  X  

Not mention support models X   

Use specific models   X 

Evaluation criteria    

environmental conditions or the 

availability of local resources 

X   

Flows (directly) X  X 

Flows (indirectly)  X  

Ability to evolve    

Not presented clear mechanisms X X X 

Time horizon evaluation 

Static models X X X 

Series  X  

Data entry    

Factual data X X X 

Calculated data X X X 

Results presentation    

Numerical results X X X 

Graphics X  X 

Maps   X 

Methods transparency    

Not present uncertainties clearly X X X 

 

Scope and application context criteria 

This group presents criteria related to various systems 

scope and context of use. Hardly such limitation are 

explicit in the methods’ presentation. 

a. Evaluation objective 

The overall purpose of environmental and sustainable 

evaluation methods of the local scale is to increase the 

understanding of the actors that are working in various 

activities related to development, so that they can act and 

contribute to national and local sustainability goals [5]. 

However, Precisely because of the actors and activities 

variety related to local territory production, various 

methods were developed to attend each purpose. As 

noted by AILA e IFLA [9] it seems that the evaluation 

methods aim the performance prediction, or the 

current performance measurement.  

b. Scales of geographic analysis and urban reality’s 

evaluation 
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Each method will usually evaluate just one scale or level 

of the local crop. Few methods are applicable to different 

levels. Three scales can be distinguished from the 

territorial planning literature: microlocal scale: scale on 

which spaces are likely to be experienced daily and 

intensely; mesolocal scale: corresponds to what might 

call “local strict sense level”, the city or the municipality; 

macrolocal scale: equivalent to an “extended local level”, 

like a typical metropolis situation, where mesolocal units 

are densely integrated forming and urban minisystem. 

c. Supported decision-making process or activity 

The characteristics of the different methods change 

according to the activity which they support. From the 

proposed structure and the bibliographic review about 

planning and management, three main, distinct activities 

were identified: Management, which, for some actors, 

when applied to the urban context is a new designation 

for planning and it is concerned with the direction of the 

spatial evolution and land use; the Urban design, 

synonymous of urbanism, urban design and urban draw; 

and Specific technical systems’ design, such as water 

supply system and transportation system. 

d. Social actors involved and other stakeholders 

Each evaluation method is developed based on 

assumptions that reflect the groups of actors’ or the 

institution’s goals to which it serves. Within the local 

context, several social actors will have different priorities 

and motivations for dealing with different problems and 

variables [9]. The evaluation criteria adopted by the 

different methods change depending on the actors and on 

the decision-making processes for which they were 

developed. The range of actors includes national, 

regional and local governments; entrepreneurs and 

design professionals; and the local community, which 

often have very different and conflicting interests. 

e. Users 

It is important to distinguish that usually there are two 

types of users. The already mentioned as actors, for 

whom the evaluation results are targeted. And there are 

those that implement the method and begin to play a role 

as evaluation advisors or assistants. In some cases, they 

can be the same person. This situation is observed when 

the method is developed by the user group itself, such as 

public departments; or when the method has a friendly 

interface. Even in these situations, in general, the use and 

interpretation of results require some training or 

assistance of a professional with know-how in the 

environmental issues evaluated by the tool. 

f. Interface and support tools 

The data flow will be originated in the user, by entering 

data concerning the analyzed object. Afterwards, this 

information should be processed. This processing may be 

done either through computer tools or manually by the 

user. Computer tools can reduce the manual labor. 

However, they may hide important assumptions. 

According to the IEA Annex 31 [8], most sophisticated 

tools allow users' interaction with the process, but they 

also require know-how. It was identified three interface 

types, used to classification previous presented: 

checklists, indicators sets and computer programs based 

systems.  

Simpler methods, such as checklists, establish 

standardized assumptions, reducing the options and 

allowing the interaction at specific moments. Methods 

should be adjusted to fit the interests and needs of users 

and actors.  

g. Adaptability 

Adaptability is the possibility of applying the methods in 

different geographical contexts and in different activities 

related to the local development. There are methods to 

specific realities and purposes, such as those developed 

by local governments; others are reported as applicable 

to a variety of situations. Methods with potential for use 

in different contexts are, in general: a) those that include 

a great range of evaluation criteria and/or b) sets of 

indicators which are adaptable to local needs.  

Theoretical and methodological criteria 

According to Ravetz [11], any evaluation of 

sustainability is related to 

a referential structure. Among the surveyed methods, it 

was observed that some of them adopt analytical models 

which, somehow, relate the results with environmental 

impacts. Most methods, however, do not mention any 

model. In such cases, the establishment of evaluation 

criteria takes place from the identification of 

environmental issues considered relevant ones, but it 

isn't made association between them. As exceptions, 

there are some methods based on computer programs 

and some others based on sets of indicators. For the 

analysis of sets of indicators, today, the main reference is 

the so-called DPSIR-Driving force-Pressure-State-

Impact-Response [14]. 

b. Evaluation criteria 

A criterion can be defined as what serves as basis for 

comparing, judgment or appraisal of an object. They 

are essential and critical elements in evaluation systems. 

Two main types of criteria were identified in the 

available methods of evaluation: a) criteria which 

measure the environmental conditions or the availability 

of local resources, and b) criteria which measure flows. 

The first group is used to inform about the state of the 

direct bases for maintenance of the habitants´ life 

quality. In this context, these criteria help to identify 

critical conditions and emergency actions. However, 

there aren't so convenient to identify the environmental 

problems' origins and, consequently, to inform about 
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advantages and disadvantages of different design, 

planning or management alternatives. Most part of 

indicators' systems usually merges the use of such type 

of criterion with those of second category. 

The criteria category which measures flows seems to 

intend to be that which allows the identification 

of impacts´ sources or the comparison among the 

alternatives in decision-making processes. Therefore, in 

indicators systems that adopt the DPSIR framework, flux 

measurements correspond to the pressure indicators. In 

these systems, such criteria have the limitation of not to 

inform, directly, about the effect that they will have in 

environment. Checklists, in general, measure flows, but 

only indirectly (distance of public transport points, for 

example, are indirect measures of the use of fossil fuels). 

The estimative of potential impacts is precisely the focus 

of the methods based on computer programs. However, 

they differ from other types of methods because they 

make evaluations of specific aspects of urban reality 

from a small variation of criteria that tend to be 

mathematically and more specifically calculated. 

Among all types of reviewed methods, few flows are 

considered and, in none example they are represented in 

terms of their relations with the territories, beyond the 

local boundaries. 

c. Ability to Evolve 

Ability to evolve refers to the possibility of the 

methods to adapt and evolve through the time, as 

the comprehension of urban environmental 

sustainability involves as well. Most of reviewed 

methods, however, do not present clear mechanisms for 

continuous evolution and for reviewing their own 

structures and procedures. 

d. Evaluation's Time Horizon  

Evaluation´s time horizon refers to the time period in 

which the evaluation is performed. Most part of methods 

are based on static models that examine a particular 

moment. This feature is already quite questioned, given 

the nature of human settlements and, particularly, of 

cities, characterized by constantly changing over time. 

Typical example of static evaluation is that performed by 

systems orientated to projects and enterprise plans in 

checklists format. Methods based in programs also tend 

to be static, although they perform the simulation of one 

or a few periods in the future. Sets of indicators are often 

developed to register the present situation, but can be 

continually reapplied. 

e. Data Entry: types and origins. 

Data demanded by each type of tool (input data) are 

highly variable. In some cases, they are entirely based on 

qualitative information; in others, on quantitative data 

and there are still situations of mixed requirements. The 

input data can be classified as proposed by Horner [5]: a) 

factual data: which are specific about the evaluated 

object, are available or can be estimated from the plan, 

the project or the observation of reality; b) Data to be 

calculated: They require specific calculating procedures, 

linking factual data with external information. 

Sometimes they also require specific computer programs. 

f. Results Presentation 

Most of evaluation methods present numerical results. 

Methods present results as categories of 

performance as indicators and checklists; they usually 

adopt highly aggregated results, represented by a single 

number or category. These methods often group 

evaluation criteria by related themes and they present 

partial results using tables of values with 

scores separated by class. It is 

noticed that obtaining aggregated results necessarily 

involves the establishment of some processes that 

equalize the evaluation criteria. Some of these processes, 

such as weighing, are mentioned in the literature as one 

of the main weaknesses of the environmental evaluation 

processes.  

The use of graphics is another frequently adopted form 

of presentation of results, as supplements to the 

numerical results. 

The visualization of spatially distributed information 

through maps is typically used by planning, design and 

land management professionals. However, it is verified 

that it is explored by a few evaluation methods as a kind 

of results presentation. Methods supported by computer 

tools, based on Geographic Information Systems, are the 

only ones found exhibiting such characteristics. 

g. Transparency 

Transparency refers to the possibility for the user to 

understand, and even to question, the assumptions and 

procedures adopted by the method, so it is 

not seen as a "black box". Users should be informed 

about the assumptions and uncertainties. However, 

by what can be seen in the sample, 

reinforcing IEA Annex 31 [7], methods 

of environmental evaluation, in general, do not present 

very clearly the uncertainties. 

 

CONCLUSION 

From the performed analysis, some gaps were observed 

and considered aspects to be improved in the 

development of environmental evaluation methods at 

local scale. 

First gap identified is related to the general objective of 

the evaluation methods which is increasing the 

understanding of the actors. In this matter, it is 

observable that, in general, the raw results of different 

evaluation methods offer a very incomplete 
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understanding of environmental phenomena resulted of 

human activities occurring on a local scale. This comes 

from the fact that most of them are not based, explicitly 

or implicitly, in some model or theory that relates human 

actions with environmental consequences. Thus, the 

interpretation and the possibility of questioning the 

results of evaluations often require some level of prior 

knowledge of users about the interactions between 

human activities and environmental processes, and it will 

be, as well, subjected to the view of each analyzer, given 

by his particular experience and judgments. Besides, it 

embarrasses the participation of social actors untrained in 

the subject. 

In the cases in which there is no theoretical base to 

support the development of methods, it is verified the use 

of criteria defined by subjective processes, established 

according to the interests and/or the understanding of the 

agents responsible for its development. Hardly the 

subjective aspect of methodological definitions will be 

completely excluded and it is possible that this exclusion 

is not even desirable. However, it is noticeable a strong 

orientation, with the massive predominance of evaluation 

criteria related to the own local scale manifested 

environmental problems. Thus, the transfer of impacts is 

poorly characterized in mostly of the methods. It 

probably occurs for two main reasons: because it is in 

this scale that it is possible to perceive more directly the 

environmental impacts of developed activities there and 

also because these are the criteria that have more direct 

co-benefits to local stakeholders, usually responsible for 

the development of methods.   

The analyses that were conducted in this research also 

reinforce the findings of AILA e IFLA [9], that most of 

the methods are strictly designed for a group of social 

actors, activities and specific decision-making process. 

There is none or very few methods which can be 

connected with others, in order to provide convergent 

actions in relation to collective goals of sustainability. 

Perhaps this is one of the important steps when the 

intention is converging the initiatives of individual social 

actors towards common goals. 
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