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Abstract — There has never been so much data 

availability in regards to spatial planning. The 

current Portuguese legal framework establishes the 

mandatory publication of the REOT (somewhat 

translatable to Report for the current State of 

Spatial Planning). These reports, relating 

themselves to the evaluation of spatial plans and 

programmes, must incorporate the use of indicators. 

Considering an infinity of possible indicator 

formulations, particularly when considering the 

monitoring of spatial plans such as the PDM 

(Municipal Master Plan), it was deemed appropriate 

to investigate the monitoring exercises currently 

employed by the municipalities in the Lisbon 

Metropolitan Area. As such, from a selection of 

evaluation reports made available by the 

municipalities, a set of 2236 monitoring indicators 

was retrieved and analysed. Additionally, knowing 

the many advantages provided by spatial analysis in 

the current thematic, it is presently proposed a 

Systematization Model for spatial indicators. The 

model, while relating the thematic areas usually 

addressed in spatial planning with the different 

capabilities of spatial analysis, is thought to provide 

a supportive instrument for studying the territory 

and its elements. Among the main findings, it is 

noted a tendency for the REOT to become a 

comprehensive and extensive document, where half 

of the indicators correspond to simplistic and 

merely quantitative formulations. Instead, it is 

proposed for the REOT to adopt a more synthetic 

and efficient format with fewer indicators, but with 

formulations of higher complexity and capable of 

relating different variables and elements. And, in 

that sense, spatial analysis is believed to provide 

decisive support. 
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I. INTRODUCTION 

In Portugal, reports for diagnosing the current state 

of spatial planning (abbr. REOT) are compulsory 

for municipalities since 2015. Through the use of 

indicators, which is required, these reports 

constitute an exercise for monitoring the objectives 

and outcomes of spatial plans currently in force. 

Any process of alteration, revision or repeal of the 

mentioned plans must be necessarily justified 

through the REOT. 

As such, the use of indicators – of both quantitative 

and qualitative nature – is becoming more and more 

associated with practices of implementation and 

evaluation of spatial plans, with an apparently 

infinite array of monitoring indicators currently 

proposed across the various documents dedicated to 

the subject. However, most indicators are thought 

to be rather simplistic when it comes to 

characterizing the territory and its elements, being 

generally evident an underutilization of actual 

spatial data and therefore failing to benefit from the 

potential advantages that result from the use of 

spatial analysis with geographical information 

systems (GIS). 

In this context, the present study contemplates three 

main objectives: (i) identify the evaluation reports 

currently made available by the municipalities in 

the Lisbon Metropolitan Area (LMA), in particular 

those that feature monitoring indicators; (ii) analyse 

the reports that comprehend wider and richer 

indicator formulations, gathering and organizing 

these indicators; (iii) propose and verify the 

applicability of a model designed to systematize the 

indicators based on a set of capabilities provided by 

spatial analysis. 

As a first step, it is imperative to review some 

important concepts, contextualizing the indicators 

and their use within the monitoring activity in 

spatial planning. Various aspects pertaining to the 

proposed indicator systematization model are 

analysed. An analysis of six documents from four 

municipalities in the LMA featuring indicators 
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enabled the proposal of the generic systematization 

model included in this study. 

II. THE PROCESS OF MONITORING IN 

SPATIAL PLANNING 

It is known that planning composes a ubiquitous 

activity (Levy, 2016), contemplating various fields 

of interest, such as “biophysical, social, economic, 

political and institutional factors”, most of which 

transcending the decision makers’ control 

(Mascarenhas et al., 2012). Levy (2016) states that 

the implementation of a plan rarely occurs as 

scheduled, therefore justifying a need for “periodic 

reviews” in the planning process. This naturally 

poses a challenge to generate plans and planning 

processes that effectively support and facilitate 

evaluation, thereby hoping to “demonstrate their 

effectiveness in a political and decision-making 

environment that demands greater accountability 

and transparency” (Guyadeen & Seasons, 2015), 

and ultimately, to “legitimize and improve the 

planning process in the eyes of citizens, policy-

makers and planners” (Soria-Lara & Valenzuela-

Montes, 2012). It is worth noting that all of the 

above is equally valid in matters of territorial and 

spatial planning: 

“Spatial planning, as a regional and subregional 

public policy, establishes a territorial integral 

vision implemented through spatial plans, aimed at 

achieving a balanced and sustainable spatial 

development and improving quality of life. To 

enhance the effectiveness of these plans, evaluation 

and monitoring are needed.” (Segura & Mateos, 

2017:1) 

Although “closely linked processes”, there are some 

distinctions between monitoring and evaluation 

(EEA, 2015). Even if all evaluations are focused on 

learning, monitoring “is a tool serving foremost the 

management purpose” (EC, 2014). As stated by 

Seasons (2003), “monitoring implies a continuous 

evaluation or assessment of activities in policies, 

programmes, processes or plans”, therefore 

requiring “the collection and interpretation of data 

on a regular basis”. Mascarenhas et al. (2012) 

suggest that spatial monitoring must then fulfil two 

main conditions: (i) to “evaluate the success of 

policies and plans” and (ii) “to predict future 

developments”. 

There is a close relation between monitoring and 

the use of indicators. Hoernig & Seasons (2004) 

suggest that, although “not directly stated, (…) all 

indicators fit within a monitoring strategy”. A 

methodology based on indicators is capable of 

originating “self-regulated” and “sustainable” 

monitoring systems (Hiremath et al., 2013). 

However, given the “the constant bombardment of 

all sorts of monitoring indicators”, Wong (2006) 

refers a need “to rationalise (…) indicator sets and 

keep the methodology simple and transparent for 

wider understanding”. Additionally, in order to 

become useful and effective, any monitoring 

strategy that considers the use of indicators has to 

properly contextualize them (González et al., 

2015). As such, it would seem that the development 

of a ‘one-size-fits-all’ indicator framework is not 

viable (Wong, 2006), whereupon planners should 

instead “consider the intended goals of indicator 

use and carefully choose metrics to maximize their 

relevance and effectiveness” (Hiremath et al., 

2013). Such a task is not always easy, as “different 

policies place slightly different emphasis on 

different issues and will require different spatial 

units of observation” (Wong, 2006). 

In this context, Van Herzele & Wiedemann (2003) 

label GIS as a potential “monitoring tool”. In fact, 

Comino & Ferretti (2016) are convinced that a 

“more comprehensive decision support tool” can 

result from “spatially resolving the indicators, and 

linking them to specific values and objectives”. 

Given that “spatial indicators measure progress 

towards agreed policy goals and support place-

based approaches to policy implementation” 

(González et al., 2015), it would certainly make 

sense to conjugate spatial analysis and GIS 

capabilities with indicator-based models, 

particularly for the monitoring of spatial plans. 

III. THE USE OF INDICATORS IN 

MONITORING 

The 1990's saw the emergence of a cycle of great 

“development and application of indicators in 

monitoring” (Hoernig & Seasons, 2004). Since 

then, although “shaped and applied at different 

contexts” (Wong, 2006), the use of indicators 

became associated with practices of monitoring and 

assessing “various aspects of cities such as 

competitiveness, sustainability, quality of life, well-

being and urban services” (Kitchin et al., 2015). To 

that end, the European Commission (2015) 

perceives indicators as a “key tool for driving 

science-based urban planning and management”. 
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Heink & Kowarik (2010) place indicators 

somewhere “at the interface between science and 

policy”, denoting a certain ambiguity in their 

meaning. In fact, several definitions can be found in 

the literature regarding the term ‘indicator’, starting 

with the quintessential interpretation of Innes 

(1990): “a set of rules for gathering and organizing 

data so they can be assigned meaning”. Even so, 

Wong (2006) declares that indicators do not 

constitute an example of “exact science”, as they 

merely “diagnose and highlight interesting patterns 

of development”, therefore requiring “further 

analysis and exploration”. If nothing else, 

indicators “must be meaningful and robust, as well 

as easily understood, collected and analysed” 

(Seasons, 2003). Although more focused on the 

concept of ‘sustainability’, Pupphachai & Zuidema 

(2017) believe that indicators are capable of 

generating learning processes, should they fulfil the 

following conditions: they are (i) accessible and 

comprehensible; (ii) used for monitoring policy 

performance and trends; (iii) used for supporting 

discussion and communication. Table 1 highlights 

and relates some concepts within the use of 

indicators. 

Keywords Variables in play 

Representing Trends 

Changes 

Policy performance 

Monitoring 

Understanding 

Table 1. Conditions for indicators to generate 

learning processes (Pupphachai & Zuidema, 2017) 

However, the use of indicators entails some 

limitations. By itself, they rarely allow for 

“continuous, full-scale, in-depth research” and are 

certainly not meant to be interpreted in an absolute 

manner (Hoernig & Seasons, 2004). Indeed, 

González et al. (2015) state that the interpretation 

of indicator values is very context-dependent. 

Believing that the development of indicators 

constitutes “a very complex process”, Wong (2006) 

identifies two major obstacles: data availability 

constraints and political pressures. It is then 

relevant to recite the four limitations acknowledged 

by Hoernig & Seasons (2004): 

1. Indicators are not perfect. They cannot track 

everything. Nor can they track without error. 

2. Indicators cannot stand alone individually. 

3. The interpretation of indicators is not an exact 

science. 

4. Indicators are proxy or surrogate measures. 

They often cannot directly measure the 

phenomenon of interest, or even if they do, they 

cannot definitively establish causality. 

Comino & Ferretti (2016) affirm that “alone an 

indicator provides little information unless it is 

associated with a system of indicators”. Perhaps 

this is how Wong (2006) envisions and associates a 

“systematic, uniform approach” to indicators. The 

European Commission (2015) defines an indicator 

set (also referred as model or system in the 

literature) as “an agreement that defines the overall 

objectives and outputs that are measured using a 

selection of indicators”. As such, the outputs or 

results would ideally be presented “in intimate 

connection with the strategic objectives stated in 

the policies” (Vilares, 2010). It is then 

understandable that Seasons (2003), knowing that 

“cities need advice regarding appropriate 

indicators”, suggests the “development of models, 

frameworks or scenarios that identify indicators 

that are suitable in specific situations”. 

IV. DEVELOPMENT OF A 

SYSTEMATIZATION MODEL 

As to the selection of indicators to be incorporated 

in a given model, Vilares (2010) advises that, in 

general, said selection “must obey a set of political, 

technical and communicational criteria that 

guarantees their quality, reliability and utility”. 

Kitchin et al. (2015) then outlines three guiding 

principles: (i) “politically driven (to forward or 

defend a particular agenda, or to enact a 

compromise vis-à-vis other selections)”; (ii) “data 

driven (selecting because it exists or omitting 

because it does not)”; (iii) “economically motivated 

(created by a sector that stands to benefit from their 

adoption)”. Moreover, it is imperative to define 

goals for the indicators, as a “a set of indicators 

which is not ‘embedded in’ and ‘reflective of’ its 

target context will prove difficult to implement and 

yield effective results” (Turcu, 2013). 

Additionally, some recommendations can be found 

regarding the volume of indicators and information. 

As stated by Shen et al. (2011), “the selection 

process of indicators should not be about gathering 

the information for all indicators, but rather 

selectively analysing the ones which are more 

fundamental in essence and more likely to produce 

the most accurate information about the status of 

practice”. As such, concision and efficiency are 

main priorities when systematizing indicators, as 

evidenced by Vilares (2010): “it should be present 
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that the selection of a reduced number of indicators 

allows to withhold costs and concentrate resources, 

potentializing greater efficiency in the evaluation 

and monitoring systems”. 

As previously debated, it is recognized that the 

application of spatial analysis in matters of spatial 

planning demonstrates great potential. In a context 

of indicator systematization, particularly for the 

monitoring of spatial plans, it would certainly be 

interesting to identify and catalogue indicators 

according to the different formulations and 

capacities provided by spatial analysis. Naturally, 

the main focus will be the more physical 

characteristics of the territory which, although 

insufficient to entail such a multidisciplinary 

evaluation, can be said to constitute an important 

component in the evaluation of spatial plans. 

The literature reveals that some authors have tried 

to introduce and relate several aspects and concepts 

that could assist the development of an indicator 

systematization model based on spatial analysis.  

Bourdic et al. (2012) propose a “system of cross-

scale spatial indicators” that addresses “the need 

for multi-scale and cross-scale indicators and 

encompasses the intrinsic complexity of the city”. 

To do so, the authors systematize their indicators 

according to seven different typologies (Table 2). 

Typology Purpose 

Intensity 
Measure the density or concentration of 

an object on a given scale. 

Spatial 

distribution 

Measure the relative concentration or 

dispersion of objects on a given scale 

compared with all known objects on a 

bigger scale. 

Quantify the distribution of objects in 

order to evaluate the equitability. 

Proximity 

Corresponds to the distance between two 

elements, e.g. between homes and leisure 

activities or between offices and public 

transit stations. 

Connectivity 

Corresponds to the relative accessibility 

or spatial interconnection of a system or a 

network. It describes the number of 

different ways to go from one point to 

another. 

Diversity 
Refers to the mix and variety of objects 

of a similar type on a given scale. 

Form 
Refers to the geometry of elements, their 

volume and their footprint in space. 

Table 2. Typologies of spatial indicators (Bourdic 

et al., 2012) 

Nedovic-Budic et al. (2016), dedicated to the 

measure of urban form at community scale, defined 

it as “a spatial construct inextricably related to the 

patterns of development and human activity”. The 

authors believe that urban form is often described 

according to the following characteristics: 

1. Connectivity (street network, transportation); 

2. Land use types, intensity, mix and proximity; 

3. Population and employment density and 

distribution (concentration, centralisation, 

clustering); 

4. Contiguity (dispersion, fragmentation) and 

shape of the built environment. 

It is certainly interesting to note that “although the 

studies may differ in the ways they approach and 

measure the physical characteristics of local 

communities (…), they overlap substantially in 

terms of indicators used” (Nedovic-Budic et al., 

2016). With this in mind, the authors then proceed 

to summarize the principal measures contemplated 

by indicators when studying urban form (Table 3). 

Measures Concept 

Density 

Average number of residential, 

commercial or other units per square unit 

of developed land 

Land use 

mix 

Degree to which different land uses 

(and/or related functions) commonly 

exist within same smaller area 

Connectivity 

Directness of links and the density of 

connections in a street and/or transport 

network 

Accessibility 

Ability to reach commercial, social, 

leisure and employment destinations 

from home and access to pedestrian, 

biking and other transport systems 

Ecological 

design 

Land cover that has not been developed 

in an urban region and is of 

environmental importance/benefit 

Table 3. Measures of urban form at community 

scale (Nedovic-Budic et al., 2016) 

Lowry & Lowry (2014) gather and compare 

eighteen spatial metrics purposed for “measuring 

and characterizing urban form”, according to their 

“relative effectiveness in capturing four dimensions 

of urban form: density, centrality, accessibility, and 

neighbourhood mix” (as exhibited on Table 4). 

Dimension Purpose 

Density 

The most intuitive characteristic of 

urban form and it is often considered 

the most indicative of “sprawl” 

Centrality 

Quantify the separation between 

where people live and where they 

must go for common daily activities 

Accessibility 
Greater focus on the ability to access 

destinations 

Neighbourhood 

mix 

Refers to land use and demographic 

heterogeneity 

Table 4. The dimensions of urban form (Lowry & 

Lowry, 2014) 



5 
 

Although the definitions exposed above in Tables 3, 

4 and 5 are not always in complete agreement, it is 

evident that some concepts are repeatedly 

mentioned throughout the different authors. Such 

would be the case of ‘accessibility’, ‘connectivity’, 

‘density’, ‘land use mix’, etc. These concepts will 

later on serve as a basis for the indicator 

systematization model presently proposed. 

V. ANALYSIS OF THE INDICATORS IN 

EVALUATION REPORTS  

In the case study six evaluation reports 

corresponding to four LMA municipalities, duly 

identified on Table 5, were included. Although only 

four documents correspond to the aforementioned 

REOT, all of the selected reports feature monitoring 

indicators. 

Municipality Reports 

Almada 

Monitorização dos Objectivos do 

PDM: Relatório de Acompanhamento 

[2007] 

Amadora 

Relatório do Estado do Ordenamento 

do Território (REOT) [2007] 

Relatório do Estado do Ordenamento 

do Território (REOT) [2014] 

Cascais 
REOT: Fase 1 - Construção da Matriz 

de Indicadores [2015] 

Lisboa 

Relatório do Estado do Ordenamento 

do Território (REOT) [2009] 

Relatório do Estado do Ordenamento 

do Território (REOT) [2015] 

Table 5. Evaluation reports selected for 

investigation 

A total of 2236 indicators were retrieved from said 

reports and listed in an extensive worksheet. A 

comprehensive analysis was then conducted, 

contemplating the aspects listed on Fig. 1. 

 

Fig. 1. Aspects considered in the indicator analysis 

As evidenced on Fig. 1, each indicator was assigned 

an ID in order to facilitate its references in-text. 

While the aspects on the left are more technical, 

those on the right can be said to correspond more to 

a judgment from the author, and were assigned a 

‘Yes’ or ‘No’. Even if some of the aspects are 

certainly subjective (e.g. if the indicator seems to be 

suitable for evaluation purposes or if it exhibits a 

calculation potentially based on spatial analysis), 

they are believed to provide a properly sustained 

technical analysis of the monitoring indicators 

proposed by the municipalities. This allowed for a 

qualitative and comparative analysis of the 

indicators (and, therefore, of the evaluation reports 

themselves), which, for space restrictions, is only 

available on the complete dissertation document. 

However, it is deemed important to present and 

discuss the ‘Typology of formulation’ category, 

which includes some original content proposed by 

the present author. After observing that the 

indicators exhibited multiple formulations, with 

some being simpler and more accessible (and 

possibly uninteresting for evaluation purposes) and 

others more technically complex, it was interesting 

to classify them in accordance to their formulation. 

Table 6 summarizes the proposed typologies. 

Typology Description 

Binary 
Presents a variable with only two 

possible values 

Descriptor 

Comprises an ordered set of levels, 

which may or not be representative of 

its value 

Quantity 
Numeric values that correspond to the 

quantification of something 

Distribution 
Studies a phenomenon according to a 

disposition of classes pertaining to it 

Ratio 

Analyses the proportion of a particular 

attribute of a phenomenon in regards 

to a corresponding total 

Relation 

Comprises an ability to relate one or 

more phenomenon or elements, which 

includes the calculation of densities, 

capitations, location quotients and 

indices  

Table 6. Typologies of formulation proposal 

‘Binary’ corresponds to indicators that solely 

present two possible values (usually contradictive), 

such as the following examples: “yes” or “no”, 

“true” or “false”, etc. ‘Descriptor’ relates to 

formulations that comprehend an ordered set of 

levels, each of them corresponding to a variable or 

expression which may or not be representative of its 

value. The formulations of ‘Quantity’, usually 

associated with counts, consist of numeric values 

that quantify a certain element or activity. ‘Ratio’ 

contemplates formulations that provide a sense of 
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proportion and not so much of quantity, normally 

relating a particular attribute or aspect with an 

eventual corresponding total; they are usually 

presented in percentage or permillage and feature 

an absolute zero. Some confusion may then arise 

when describing the last typology, ‘Relation’. It 

distinguishes itself from the ‘Ratio’ due to the fact 

that it can consider (and relate) more than one 

entity or phenomenon (which may present different 

measurement units). Indicators contemplated in the 

‘Relation’ typology correspond to more complex 

formulations, which may include the calculation of 

densities, capitations, indices or even bigger 

mathematical models. 

Table 7 presents some examples that were found 

among the retrieved indicators, in order to better 

understand the different formulations. 

Typology Indicator examples 

Binary 

Current status of the territorial 

management instruments 

(“Approved”, “In development”)  

Existence of sheltered taxi parking 

(“Yes”, “No”) 

Descriptor 

Situation of illegally constructed urban 

areas (“Converted”, “Being converted”, 

“Planned for conversion”)  

Quantity Total area of urban green spaces [ha] 

Distribution 

Energy consumption according to 

different types of energy (“Electricity”, 

“Natural gas”, “Petrol”, etc.) [%] 

Resident population according to age 

groups (“0-14 years”, “15-64 years”, 

“65+ years”, “Total”) [n.º] 

Ratio 

Population residing in illegally 

constructed urban areas, per parish [%] 

Forest cover in the municipality [%] 

Relation 

Green space capitation in the 

municipality [m² / inhabitant] 

Local and regional Employment 

Interdependence Index [units n/a] 

Table 7. Examples for the proposed typologies 

After duly classifying all the retrieved indicators, 

considering the entire spectrum of aspects depicted 

on Table 7, it became possible to translate the 

results statistically. It is once again reminded that, 

due to space restrictions, it is not possible to exhibit 

all of the results (these being available in the 

complete dissertation document). Nonetheless, 

considering that the ‘Typology of formulation’ is 

presently being portrayed, the resulting percentage 

distribution of said aspect is evidenced on Fig. 2. 

 

Fig. 2. Distribution for the typologies of 

formulation 

The weight of the ‘Quantity’ typology 

(approximately 52%) is certainly the most 

noticeable result in the distribution. Although not as 

limited as the ‘Descriptor’ or the ‘Binary’, by 

allowing to actually measure or quantify something, 

the ‘Quantity’ formulation is not believed to be 

sufficient in terms of pure evaluation. Therefore, it 

is recommended to avoid overusing the 

‘Distribution’ and ‘Quantity’ formulations which, 

although of relatively simple and immediate 

acquisition, hardly convey any real meaning in 

evaluation terms, ultimately failing to meet the 

purpose of a monitoring report such as the REOT. 

Having concluded the indicator analysis, a sample 

of spatial indicators was selected in order to test the 

applicability of the Systematization Model (yet to 

be proposed). This sample corresponded to the 

indicators that were simultaneously classified as 

‘Suitable for evaluation purposes’ and as potentially 

‘Calculated through Spatial Analysis’. Out of the 

2236 retrieved indicators, only 101 (5%) managed 

to fulfil these conditions.  

VI. SYSTEMATIZATION MODEL BASED ON 

SPATIAL ANALYSIS 

Having selected the most relevant indicators, it 

became possible to develop a model effectively 

capable of systematizing indicators, in accordance 

to the various capabilities of Spatial Analysis. 

In order to maximize its intuitiveness and 

versatility, it was deliberated that the model would 

have not only to systematize the indicators 

according to their spatial capabilities, but to relate 

them with ‘thematic areas’ that constitute recurring 

concerns in Spatial Planning. As such, and as 

exposed on Fig. 3, the model takes on the form of a 

Binary, 
0.1%

Descriptor, 
0.7%

Quantity, 
51.6%

Distribution, 
16.9%

Ratio, 
23.0%

Relation, 
7.7%
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matrixial structure, with the different indicator 

‘Families’ laid out across the columns and the 

‘Thematic Areas’ distributed throughout the lines. 

 

Fig. 3. The matrix adopted in the systematization  

Eight different ‘Thematic Areas’ were identified: (i) 

Natural environment, (ii) Economy, (iii) Public 

facilities and services, (iv) Housing and built 

environment, (v) Mobility, (vi) Planning, (vii) 

Population, (viii) Security and prevention. These 

fields of interest are believed to represent the main 

preoccupations of decision-makers in spatial 

planning.  

Relating the concepts proposed by Bourdic et al. 

(2012), Nedovic-Budic et al. (2016) and Lowry & 

Lowry (2014), five indicator families were 

identified in regards to the capabilities provided by 

spatial analysis: (i) Accessibility; (ii) Spatial 

distribution; (iii) Diversity; (iv) Form and (v) 

Intensity. Additionally, a set of subfamilies were 

proposed in order to increase the detail of the 

model, as summarized in Table 8. 

Families Subfamilies 

Accessibility 
Proximity 

Connectivity 

Spatial distribution 
Concentration and Dispersion 

Centrality 

Diversity 
Mixture of classes 

Variety of classes 

Form 

Aggregation and 

Fragmentation 

Contiguity 

Volumetry (3D) 

Intensity 

Quantity 

Ratio 

Density 

Capitation 

Table 8. The ‘Indicator Families’ considered in the 

Systematization Model 

‘Accessibility’ mainly refers to the ability of 

getting somewhere. As such, it can be defined both 

in terms of ‘proximity’ and ‘connectivity’. 

Proximity comprises concepts such as the influence 

or service area, usually defined in terms of 

distance, time or other cost units (money, calories, 

etc.). Connectivity relates more to the study of 

links, connections and networks (pedestrian, rail, 

etc.). Assuming that a given service may in fact be 

very near, without a clear and perceptible way to 

get there, it cannot be said to be accessible. 

‘Spatial distribution’ relates to the spatial 

disposition (at any given scale) of a certain object 

or attribute, in relation to all other objects or 

attributes. As such, it is believed to be intimately 

connected with the notion of equity. Besides 

measuring patterns of ‘concentration’ and 

‘dispersion’, it was also decided to include the 

‘centrality’ subfamily. The latter is associated with 

the identification of key areas that are found to 

represent a considerable concentration of services 

and activities and thereby constituting 

“attractiveness hotspots”, these being preferably 

scattered throughout the territory. 

The family of ‘Diversity’ pertains to the ‘variety’ 

and ‘mixture’ between objects of similar attribute. 

As such, it is associated with the study of land use 

classes, being then interesting to apply landscape 

metrics such as Shannon’s Diversity Index (SHDI) 

or Patch Richness (PR). 

More focused on the geometrical component of the 

objects, the ‘Form’ family contemplates concepts 

such as the existence of ‘contiguity’ in the 

constitution of a certain element and, regardless of 

being contiguous or not, if it sustains patterns of 

‘fragmentation’ or ‘aggregation’. An excellent 

example for this family can be found on the study 

of urban green corridors. Additionally, 

contemplating the territory in a more three-

dimensional fashion, this family also considers the 

volumetric component of elements, more 

specifically the footprint and impacts of buildings 

in relation to their surrounding environment. 

Finally, it is proposed a family pertaining to the 

‘Intensity’ of any given element or attribute. As 

such, it considers measures of ‘quantities’, ‘ratios’, 

‘densities’ and ‘capitations’. This last family is 

presumed to be the most frequently used one in 

spatial planning, certainly constituting an essential 

form of analysis in any given monitoring context. 
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However, it should be reminded that, although 

benefiting from a calculation based on spatial 

analysis, this family does not consider spatial 

dispositions. As such, it can only be said to provide 

a complete analysis if conjugated with indicators of 

the other families. 

Having decided its structure and nomenclature, it 

became possible to put the model into practice. 

Remembering the set of 101 spatial indicators that 

was previously selected, it was decided to 

accommodate these indicators in accordance to the 

‘Thematic Areas’ and ‘Indicator Families’ 

presented in the model. It was then deliberated that 

each indicator would only correspond to one 

indicator subfamily. However, given that an 

indicator can relate various aspects, it is certainly 

plausible to identify multiple thematic areas in any 

given one. Therefore, although confined to one 

subfamily, the indicators could be accommodated 

through multiple thematic areas. 

The results of the exercise can be seen on Table 9, 

where each cell exhibits a number that corresponds 

to the sum of indicators there allocated. The cells 

were formatted according to three colours: red, 

yellow, green. The green colour signifies a higher 

number of occurrences. 

It is immediately noticeable a preference for the 

families of ‘Intensity’ and ‘Accessibility’. On the 

other hand, the remaining three families seem to be 

largely disregarded. Concerning the ‘Thematic 

Areas’, it is possible to find a more heterogeneous 

and encouraging distribution. Even if some of them 

seem to be more propitious to the application of 

spatial analysis (‘Natural environment’, 

‘Population’, ‘Public facilities and services’) and 

others not so much (‘Economy’, ‘Planning’, 

‘Housing and built patrimony’), it is certainly 

positive that the selected spatial indicators reflect, 

although at different degrees, the totality of the 

‘Thematic areas’ presently proposed. Nevertheless, 

it is not possible to complement the distribution of 

the indicators in regards to their formulations. The 

profound unbalance registered in the ‘Indicator 

families’ evidences an absence of variety and 

potential in the spatial indicators proposed by the 

municipalities. 

In the end, the analysis must not be limited to 

formulations of ‘Intensity’ and ‘Accessibility’, 

which are believed to provide an insufficient 

analysis of a highly dynamic and complex subject 

such as the territory. For example, even if a 

municipality exhibits high values for the capitation 

of their green spaces, this does not imply a fair and 

equitable distribution throughout the territory. It is 

therefore recommended to develop and apply a 

richer and more diverse set of spatial indicators. 

 

 

 

 

 

 

 

 
Table 9. Results after incorporating the selected spatial indicators into the Systematization Model 

 

Proximity Connectivity
Concentration 

and Dispersion
Centrality

Mixture of 

classes

Variety of 

classes

Aggregation and 

Fragmentation
Contiguity

Volumetry 

(3D)
Quantity Ratio Density Capitation Total

Total 20 0 0 0 0 1 0 0 0 16 36 14 19

Indicator Families based on Spatial Analisys

IntensitySpatial distribution Diversity FormAcessibility

Population

Security and 

prevention
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d
d
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e
d
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n

 S
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ti
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l 
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n

in
g

4

3

1

1

1

3

3

Natural 

environment

Economy

Public facilities 

and services

Housing and 

built patrimony

Mobility

0 0

0

3 0 0 0

0 0

Planning

0 2

0 0

3 0 0 00 0

0 0

7

7 0 0 0

0

0 0 0 0

1 0 0 1 0 0 0

0

0 1

0 30

0

6 0

100

0 0

4 3 00 0

0 0 8

2 0 00

0

0

0 0 0 0

00 0

20

2

14

8

12

10

10

0

22

180 0 0 0 0 0 0

6 0 0 0 00 0 0 0

14 1 00 0

7
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VII. CONCLUSIONS 

The development of an evaluation model deemed 

perfect can be said to constitute a merely idealistic 

intention (especially in terms of spatial planning).  

The following conclusions, which derived from the 

elaboration of the dissertation, are presented in 

hopes of providing a contribute in the development 

and refinement of monitoring exercises in spatial 

planning, in particular for those that consider the 

use of indicators. 

• The time lapse between successive REOT (6 

and 7 years in the cases of Lisboa and Amadora, 

respectively) seems to suggest some difficulties 

to comply with the regularity of publication 

demanded by the Law (every 4 years). This may 

be due to the extensive and thorough format that 

was observed in the REOT presently analysed, 

appearing to demand a time-consuming 

elaboration (as well as reading), which would 

surely benefit from the adoption of some 

synthesis and selectivity criteria; 

 

• More than half (51.6%) of the 2236 indicators 

that were retrieved and analysed were found to 

correspond to formulations of ‘Quantity’ which, 

arguably being one of the simpler typologies of 

formulation, is not believed to be entirely 

suitable for monitoring purposes, mainly due to 

an insufficient capacity of relation and 

comprehension of the territory. A simple count 

or quantification is hardly capable of asserting 

(at least directly) if something is desirable or 

not, if it works or not. It does allow to observe 

the patterns of variation of a given variable (if it 

increases or decreases) which, without proper 

contextualization and setting of goals, may not 

always be sufficient for conducting an 

evaluation of spatial plans. Coincidently, it was 

estimated that only two-fifths (39%) of the 

indicators were in fact successful in 

comprehending the territory and the overall 

system, therefore being ‘suitable for evaluation 

purposes’; 

 

• 16% of the analysed indicators were thought to 

‘consider Spatial Analysis in their calculation’. 

However, in order to be eligible for integration 

in the Systematization Model, it was decided 

that the indicators would have not only to 

‘consider Spatial Analysis in their calculation’, 

but also to be ‘suitable for evaluation purposes’. 

Only 101 indicators (5%) were found to 

simultaneously comply with said conditions. 

Regardless, both values (16% and 5%) are 

thought to be rather low, suggesting an 

underutilization of Spatial Analysis in the 

monitoring exercises presently studied; 

 

• The application of the Systematization Model, 

which consisted in the integration of the 101 

selected indicators (in accordance to the 

proposed ‘Indicator families’ and ‘Thematic 

areas’), demonstrated a necessity to develop sets 

of spatial indicators with richer and more 

diverse formulations. Due to the fact that the 

territory (and all of its elements) constitute a 

complex and highly dynamic study subject, it is 

certainly important to try and make the most of 

the capabilities provided by spatial analysis. To 

this end, it is recommended to adopt a set of 

spatial indicators with formulations that reflect 

all of the ‘indicator families’ (‘Accessibility’, 

‘Spatial distribution’, ‘Diversity’, ‘Form’ and 

‘Intensity’), as opposed to just focusing on one 

or two. 

To conclude, it is the author’s belief that the REOT 

(or any other monitoring report for that matter) 

would ideally adopt a more synthetic and efficient 

format, considering a smaller set of monitoring 

indicators but of higher complexity (evoking the 

‘Ratio’ and ‘Relation’ typologies of formulation) 

and effectively capable of relating multiple 

variables, never forgetting to set proper goals for 

their results (in accordance to the objectives and 

policies represented in the spatial plans and 

programmes). 

Spatial analysis is thought to represent a crucial role 

in the monitoring of spatial plans and, as such, 

worthier of greater consideration when developing 

monitoring exercises based on the use of indicators. 

However, it is not intended for every indicator to 

consider spatial analysis in its calculation, nor 

would it make sense in a multidisciplinary 

evaluation exercise such as the REOT. Instead, it is 

suggested to employ indicators with more technical 

and sophisticated formulations and to that end, 

spatial planning is argued to provide decisive 

support. 
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