
Introduction 
 The goal of this project was to develop a geospa-

tial model of climate action readiness used to assess 

the municipal government level within the Nether-

lands. Using the theory behind Kaiser et al.’s 1999 ar-

ticle in the Journal of Environmental Psychology, 

“Environmental Knowledge and Ecological Behav-

ior,” the model will determine the readiness of a city 

to act on climate change based on the presence of two 

factors, environmental knowledge and environmental 

values. Kaiser et al. posit that ecological behavior 

(climate action) results when Environmental 

Knowledge, or awareness and recognition of key en-

vironmental issues, is high, and Environmental Val-

ues, or normative beliefs about the environment, sup-

port the preservation of the environment. For the pur-

poses of the model, exposure to climate hazards such 

as coastal flooding serve as an approximate measure 

of public awareness of environmental issues, while 

examining recycling participation, namely the munic-

ipal weight of recycling waste as a percentage of total 

waste compared to the national average, becomes a 

measure of local environmental values to support the 

implementation of climate action. 

 Kaiser et al.’s Ecoclogical Behavior model is 

meant to be a predictor of individual behavior, but 

when examining climate action at the municipal level, 

another aspect of climate action readiness which must 

be considered is the availability of resources. Climate 

actions at the municipal level, including the diversion 

of floodwaters from rising sea levels, require exten-

sive financing to build dikes and barriers and robust 

city water management infrastructure. While funding 

for climate projects is available from outside organi-

zations, these sources of funding often come with ad-

ditional transaction costs. For the purposes of this 

project, therefore, the scope of analysis was limited to 

cities with robust existing public infrastructure where 

there is a large enough tax base to support the finan-

cial commitments required by climate action. 

Research Questions 

1.  Which communities within the Netherlands are 
ready to take action on climate change? 
(Knowledge + Values + Resources) 

2.  Knowledge: Where are populations vulnerable 

to the impacts of climate change in the Nether-
lands? 

3.  Values: Which cities in the Netherlands have a 

higher recycling rate than the national average? 

4.  Resources: Where are the cities in the Nether-

lands with populations above 100,000? 

Methodology 
Step 1: Environmental Knowledge 
 Flood zones were created through a raster calcu-

lation incorporating reclassified scores (1-5) of three 

layers; a digital elevation model, Euclidean distance 

from the hydrography line shapefile, and Euclidean 

distance from the shoreline line shapefile. These final 

scores were added in the Raster Calculation tool and 

given appropriate weights; proximity to hydrography 

was weighted .125, proximity to shoreline was 

weighted .25, and elevation was weighted .625 in ac-

cordance with the respective relevance of the values 

to coastal flooding. The final weighted score was 

summarized by municipality using the Zonal Statis-

tics tool and symbologized by graduated color 

(Figure 1). The darkest color representing the highest 

Environmental Knowledge score, and the most likely 

flood zones. 

Step 2: Environmental Values 
 The Environmental Values question was ad-

dressed by examining tabular data from the Netherlands Centraal Bureau 

voor de Statistiek (CBS) on annual weights of various garbage categories by 

municipality. This data was joined to a polygon layer with municipal admin-

istrative geography obtained from the Public Services on the Map (PDOK) 

database. The recycling rate per municipality was calculated by dividing the 

summed weight of all recyclable waste (glass, cardboard, aluminum, etc.) by 

the total weight of all waste. This value was then indexed by the national av-

erage recycling rate, and each municipality was given a ranking from 1-5 

based on the difference between its recycling rate and the national average, 1 

being the most negative difference, and 5 being the most positive from the 

national average recycling rate. The final Environmental Values score was 

symbologized by graduated color (Figure 2). The darkest color represents the 

highest Environmental Values score, and the most positive difference be-

tween the municipal recycling rate and the national average recycling rate. 

 

Step 3: Availability of Resources 

 The final question of availability of resources was determined based on 

tabular population density data from the Netherlands CBS. This data was 

joined to a polygon shapefile of municipal level administrative geography 

from PDOK. Each municipality was then assigned a rank from 1-5 based on 

the population density per square kilometer. Municipalities with a high pop-

ulation density (more than 3600 people per sqkm) were assigned a rank of 5, 

and municipalities with a low population density (fewer than 450 people per 

sqkm) were assigned a rank of 1. This ranking was then symbologized by 

graduated color (Figure 3). 

Step 4: Final Synthesis and Analysis 

 All three rankings were then added to the same municipal bounda-

ry polygon shapefile, and the composite score was calculated using an 

additive model. The final rankings of the top 20 most climate action–

ready municipalities are summarized in Figure 4. 
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Findings 

 The results of the final composite score calculations are sum-

marized in the table below, which lists the top 20 “climate-

ready” municipalities, represented by the dark green areas in 

Figure 4. It was interesting to note that many of the municipali-

ties with the highest composite scores are not located along the 

coastline. This is primarily because the highest levels of recy-

cling were from municipalities located inland. 

Discussion of Limitations 
 Some assumptions made through this analysis may have limited the ac-

curacy of the end results. For example, the underlying assumptions that ex-

posure to climate risk may have a causal relationship with the presence of 

greater knowledge of climate issues needs additional evidentiary support. 

Similarly, prevalence of recycling at the municipality level does not neces-

sarily mean that social values support climate change. There is still insuffi-

cient evidence that people who recycle are consciously thinking of the envi-

ronment when they do so. 

 In addition, the modeling of the flood zones could have been more com-

plex, given more time. The model used in this project incorporated elevation 

and proximity to coasts and hydrograpy, but could also have made use of 

some of the Hydro tools in ArcMap to include downstream flows of water 

from high elevations to lower areas in the watershed. 
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Municipalities with  
highest recycling rate 

1 Deurne 

2 Reusel-De Mierden 

3 Zwartewaterland 

4 Brummen 

5 Bladel 

6 Bronckhorst 

7 Beesel 

8 Raalte 

9 Druten 

10 Lochem 

Figure 2: Environmental Values Score 
Indexed against National Average 

Figure 3: Resource Availability 

Municipalities with  

highest pop. density 

1 The Hague 

2 Lieden 

3 Haarlem 

4 Amsterdam 

5 Capelle aan den IJssel 

Figure 1: Environmental Knowledge Score 
Right inset: Flood Zones (upper) ; Elevation (lower) 

Figure 4: Final Composite Ranking 
Climate Action Readiness by Municipality 

Rank Municipality Composite Score 

1 Zoetermeer 13.99 

2 Gouda 13.71 

3 Krimpen aan den IJssel 13.70 

4 Veenendaal 13.32 

5 Amstelveen 12.99 

6 Lisse 12.98 

7 Zaanstad 12.98 

8 Leiderdorp 12.98 

9 Voorschoten 12.98 

10 Leidschendam-Voorburg 12.97 

Climate-Ready Netherlands: 


