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PREFACE

This report is the result of a research and design study, within the context of 
a master thesis in Landscape Architecture at Wageningen University. Over 
half a year ago I started a study to investigate the potential of an agropark 
to function as a landscape machine. In a case study in Aguascalientes, 
Mexico this potential was researched and designed, envisioning a 
landscape in which high tech food production is combined with a working, 
living landscape that produces so much more. 

Although during this thesis I occasionally hid a dead end or was led astray, 
guidance, encouragement and a critical view by my supervisors Paul 
Roncken, Madeleine van Mansfeld and Ingrid Duchhart, as well as many 
others involved in this project kept me on track.

Many thanks to the advice and expertise of Steef Buijs, Peter Smeets and 
Koen Roest, and the swift service of Efren Velázquez Calzada. Special thanks 
to Madeleine van Mansfeld and the team from Alterra who allowed me to 
participate in the project in Mexico. It was a fantastic, and occasional nerve 
racking experience I will never forget.

Futhermore I would like to thank friends and family for all their help and 
support.
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SUMMARY

The research objective of this thesis was to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes. 
A literature study was conducted to operationalize the two key concepts, 
the agropark and landscape machine. An education in the landscape 
approach, together with conducted pilot studies formed the basis to 
develop a research perspective, which led to a focus on two aspects: the 
productive landscape and a natural industrial character. This focus was 
utilized during the case study in Aguascalientes, Mexico. Conclusions of 
the research indicate that there is potential for an agropark to function as a 
landscape machine for a number of reasons. Both concepts share common 
goals, there is flexibility in how to design an agropark as landscape machine, 
an agropark facilitated change in the landscape thus providing space for 
the development of a landscape machine, the parties needed to develop 
and finance an agropark and landscape machine are present, and finally 
the companies in the agropark can benefit from the development of an 
agropark as landscape machine.  
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INTRODUCTION

second sub-question, how can the agropark in Aguascalientes function 
as a landscape machine, applies the research focus in the case study of 
this thesis, the development of an agropark in the state of Aguascalientes, 
Mexico, a project led by Madeleine van Mansfeld from Alterra.
  
The structure of the thesis report is a description of the relevancy and 
background of the agropark concept in the first chapter. Chapter two 
describes the other key concept of this thesis, the landscape machine. 
More important however is the formulation of a research focus, delimiting 
the research to a few aspects for the case study in Aguascalientes. Chapter 
three provides more insight in the research structure of the thesis. 
Chapter four describes the case study in Aguascalientes and the design 
of the agropark as a landscape machine. Chapter five includes the main 
conclusions and discussion points in relation to the research, and a short 
reflection on the thesis project.

26 out of 31, not a bad average if you consider that this is the number 
of days the issue of food has been in the headlines of the newspapers 
the previous month. Whether it is food production, prices, shortage or 
poisoning, in the Netherlands or internationally, on a small or on a large 
scale... food is an important topic.   

The subject of this thesis is related to the topic of food, more specifically 
the concept of agroparks. An agropark is a cluster of agro- and non-agro 
functions on or around a location, and is one of the concepts developed 
to help deal with the problems around food scarcity and prices. It offers a 
possible answer on how to restructure and innovate existing agricultural 
practises in order to comply with demands of sustainable growth and 
consumption. 

The research objective of this thesis is to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes. 
A landscape machine strives through stimulation of potentials present 
in the landscape to create a productive and sublime landscape. It uses 
natural processes to create a landscape that not only produces food, but 
also natural biotopes, clean air, soil, water and so forth. This objective, 
formulated at the start of this thesis, is the result of a number of factors 
including the opportunity to work together with experts on a real case 
(Aguascalientes), the relevancy of the subject, and personal preference.

To reach the research objective the main research question for this thesis is 
formulated as following: what is the potential of an agropark to function as 
a landscape machine? Two sub-questions have been formulated to answer 
the main question. The first sub-question is formulated as follows: what 
are potential areas for the integration of the agropark and the landscape 
machine? Together with my background as researcher, the first sub-question 
is responsible for formulating the research focus for the continuation of 
the thesis with the case study in Aguascalientes. This is important since 
both the concept of the agropark and landscape machine is complex, 
and a research perspective allows limitation of the research scope. The 
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Summary
On a global scale the crises on the food marked is increasing. A strong 
increase in food prices in recent years has led to concern all over the world. 
There are several factors causing this increasing food price. Most commonly 
heard of is the growing world population. However, statistics show that 
world food production rate is growing faster than world population growth.  
Nevertheless, one billion people in the world go hungry. This discrepancy 
follows from the inequality of resources, and unnecessary and excessive 
production. Another cause for increased food prices is the reallocation of 
land for the production of biofuels. As a result less land is available for 
the production of food. Not only biofuels claim scarce land sources, global 
growth of average income leads to increasing consumption of staple foods 
and diversification of the diet, increasing the demand for agricultural 
commodities. Another factor related to the food crises is the reduction of 
food commodity stocks all over the world. Finally the scarcity of (fresh)
water, a critical input for farming, is another factor which increases the 
food crises.

The demand for agricultural products is mainly linked to population 
concentrations. Due to a growing world population and migration to the 
cities, the demand for agricultural produce is highest around metropolises. 
Due to a high demand on land around a metropole, intensive agriculture 
is most suitable. 

An agropark , a cluster of agro- and non-agro functions on or around a 
location , is one of the concepts developed to help deal with the problems 
around food scarcity and prices, and takes the metropolises as suitable 
location into account. As a concept it offers a possible answer on how to 
restructure and innovate existing agricultural practises in order to comply 
with demands of sustainable growth and consumption.

CHAPTER 1 AGROPARK
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On a global scale the crises on the food marked is increasing (Lobell et al. 
2009, Smulders & Veerman 2009). The result of this crises are increased 
global food commodity prices. Between 1980 and 2008 food prices have 
increased and decreased on a regular basis. However, a strong increase 
of more than sixty percent between 2006 and 2008 has led to concern all 
over the world (Trostle 2008, p.2). There are several factors causing this 
increasing food price. Some of which are the result of underlying trends in 
supply and demand for agricultural commodities that began more than a 
decade ago, other developments have started more recently.

The growing world population is a regular argument seen in the discussion 
about food scarcity. However, this argument is not as straightforward as 
might be expected. For example, the grain harvest in 2007 yielded more 
than enough food to feed everyone. In fact, over the last twenty years food 
production has risen steadily with two percent a year, while the population 
growth has dropped to 1.14 percent a year. However, one billion people in 
the world will go hungry (Choudhury, 2011).

This suggests that other issues are playing a role. For example who is 
consuming what, in what quantities. Around eighty percent of the world’s 
production is consumed by the wealthiest twenty percent of the world, 
suggesting an inequality of resource use due to social, economic and 

political reasons. Another issue is whether the use of resources is actually 
productive or not. A lot of land is used for producing (food)products that 
could be considered unnecessary or excessive in their production (e.g. 
tobacco, sugar, beef, urbanization, etc) (Holt-Gimenez & Peabody, 2008). It 
is also predicted that the amount of land available for food production will 
decrease with eight to twenty percent by 2050 due to land degradation, 
urban expansion and the use of agricultural land for the cultivation of non-
food crops (McMullen & Hayden 2009, cited in Roncken et al. 2011).

Another cause for increased food prices is the reallocation of land 
for the production of biofuels. One of the causes for this is rising of oil 
prices. Due to economic growth in developing countries demands for 
energy, electricity and transportation fuel have increased. The associated 
increased petroleum usage (for example oil import in China grew more 
than twenty-one percent per year from 1996 till 2006) has contributed 
to rapidly rising oil prices (Trostle 2008, p.7). Also the realization that the 
stock of fossil fuels is limited and the negative consequences of fossil fuels 
on our environment has increased the development of biofuels. Biofuels 
are extracted from food commodities, leading to a friction between the 
production of food and fuel. For example, approximately five percent of 
global cereal production is used for agrofuel production (Choudhury 2011, 
p.98). Another illustrating example is the need of two-hundred kilo of corn 

Growing 
population

Resources

Biofuels

GLOBAL ISSUE: FOOD CRISES[1.1]
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to fill a 80 liter petrol tank, an amount of corn sufficient to sustain one 
person for a whole year (Smulders & Veerman 2009, p. 13).

The global economic growth not only leads to a higher demand for biofuels, 
it also affects the demand for agricultural commodities. The global growth 
of average income combined with an increasing population results in a 
different demand for certain food commodities. This is especially the case 
for developing countries, particularly China and India, where economic 
growth has been strong since early 1990. As per capita income rises, 
consumers in developing countries increase both their consumption of 
staple foods but also diversify their diets to include more meat, dairy 
products and vegetable oils. This results in increasing claims on scarce 
land sources. (Trostle 2008, Smulders & Veerman 2009, Koning et al. 2008, 
Steekelenburg et al. 2005).

Since 2000 there have been incentives for governments and the private 
sector around the world to reduce stocks of food commodities. These 
incentives have been stable and low food prices for nearly two decades, 
the cost of holding stocks, readily available global supplies, and the shift 
towards a more liberalized trade which reduced the need for individual 
countries to hold stocks (Trostle, 2008).

The scarcity of water is another aspect which increases the food crises 
(Myers & Patz, 2009). Fresh(drinking)water is becoming more scarce due 
to an increased demand. This demand doubles every twenty years, but 
only two-and-a-halve percent of the water on the planet is freshwater. Of 
the total demand for freshwater, seventy percent is used for agricultural 
purposes (Smulders & Veerman 2009, p. 11, Rosegrant et al. 2009). Using 
irrigation the agricultural yields and outputs are much higher than using no 
additional fresh water, making water a critical input for farming.

It can be concluded that there are several factors influencing the 
(increasing) food prices. Some of these factors have been continuing for 
quite some time while others are the result of more recent developments. 
Nevertheless the problem is severe.

Demand

Stock

Water

Figure 1.1 Average daily calorie consumption
     <  2000     2500    3000   >    no data

Figure 1.2 Percentage of undernourished  
                   people in population      <    5%        15%     25%       35%  >   no data
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The demand for agricultural products is mainly linked to population 
concentrations. A population that is predicted to grow to 8.9 billion people 
in 2050, which means an increase of forty-seven percent between 2000 
and 2050 (UN, 2004). Furthermore, an ever increasing number of people 
live in or near towns and cities, soon surpassing fifty percent (Smeets et 
al., 2007). Therefore the demand for agricultural products will come from 
these metropolises. Not only this factor makes the metropolitan area a 
suitable location for agriculture, but others as well. For example good 
infrastructure and logistics, technological hotspots and an abundance of 
cheap labour (Hermans et al., 2012). Inside the metropolis there is a strong 
growth of the urban middle class with an increasing purchasing power. This 
revolutionises food consumption patterns, first of all in the quality but also 
in quantity. Urban middle class workers need fewer calories from staple 
food as rice, wheat and potatoes. They consume much more fruit and 
vegetables, meat and fish, and drink milk products, fruit juices, soft drinks, 
beer, wine and spirits. Furthermore, freshness, taste, easy purchase and 
preparation become increasingly important factors.

Although there are ample factors that point to the metropolis as suitable 
location for agriculture, there is one major difficulty. Around a metropole 
the demand for land is high. Land that will become more scarce because 
of a growing urban population and growing wealth per income head of 

this population. The growth of the city itself will swallow up productive 
and fertile agricultural land. In general the ratio between the total number 
of city dwellers that need to be fed and the total area agricultural land 
available is rapidly decreasing. Extension of the area of productivity is 
therefore not an option. Intensification (and as result limiting land needed)  
on the other hand is, and additionally fits nicely into the intensive used 
urban environment (Smeets, 2011).

METROPOLITAN AGRICULTURE[1.2]
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Figure 1.3 Population density inhabitants/km2

    5        25        50      100     500    2500    5000
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AGROPARK[1.3]

Definition
An agropark is one of the concepts developed to help deal with the problems 
around food scarcity and prices, and takes the metropolises as suitable 
location for agriculture into account. The term agropark has appeared in 
literature under the synonyms agroproduction park, agro-industrial estate 
agribusiness complex and agribusiness park (Steekelenburg et al. 2005, p.5). 
There is also variation in the definition of the concept. De Wilt originally 
published the definition of an agropark as “a purposeful clustering of agro- 
and non-agro- production functions on an industrial terrain or in a specific 
region” (Wilt et al. 2000, p.9). Other definitions found in literature are “the 
development of a cost efficient and value adding combination of (agro and 
non-agro) functions in or around a location” (Breure et al. 2007, p.15), “a 
regional cluster of agro businesses in which plant and animal production 
and processing chains are integrated and combined with other functions 
of society, including food and non-food industry, energy, water & waste 
management, education & training, recreation & leisure, trade, logistics & 
transport and spatial planning” (Mager & Wilt 2007, p.2), “a spatial cluster 
of agro functions and the related economic activities “(Gerritsen, et al. 
2009, p.9)  and “a cluster of agro- and non-agro functions on or around a 
location” (Smeets 2011, p.145).

Although the definitions differ in their specific phrasing, there are key 
elements mentioned in all definitions. One of these elements is the  
deliberate spatial clustering, another element is including both agro- and 
non-agro functions. Finally an element mentioned in most of the definitions 
is a location. For this thesis the most recent definition which incorporates 
all these elements will be used. As a result, an agropark can be defined as 
”a cluster of agro- and non-agro functions on or around a location” (Smeets 
2011, p.145).

As such the concept combines plant and animal production and processing 
chains with other function including energy, water and waste management, 
education, leisure, trade and transport. An Agropark aims at integrating 
chains of production and processing. Therefore an Agropark comprises 
not only production of agroproducts but also the various suppliers, trading 
and distribution companies. It serves as a centre of intensive and (partly) 
land-independent production, combined with processing, trade and 
distribution. As a concept it offers a possible answer on how to restructure 
and innovate existing agricultural practises in order to comply with 
demands of sustainable growth and consumption (Mager & Wilt, 2007). 

 

definition
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Historic trends
The basic idea behind the concept of an Agropark follows from a number 
of trends visible in the development of the agricultural sector. One of 
these trends is the increasing productivity in terms of labour and land, 
which started at the beginning of the globalisation in the 15th century 
(Castells 2000, cited in Smeets 2011). From the 1970s productivity has also 
increased related to energy sources, due to limited use of fossil fuels in 
relation to climate change and the development of the use of alternative 
energy sources. This trend has accelerated since the start of the network 
society and is expected to continue and expand. Driving forces behind the 
increase of productivity are the development of technology, cost of labour 
and land, and more recently environmental demands (Smeets, 2011).

Another trend which is directly related to the trend of increased productivity 
is the trend of industrialisation. The principles from the industrial 
revolution have also applied in agriculture, by using ‘natural labourer fossil 
fuel’, producing fertilisers and pesticides, and replacing human and animal 
labour by machines. It also means the uniformisation and optimisation of 
land and water management. This includes for example land consolidation, 
manipulating climate conditions in greenhouses and replacing manual 
labour with automated systems such as feeding machines and milk robots 
(Smeets, 2011).

The industrialisation of the agricultural production process led partly to 
the trend of the development of chain and network formations. Because 
industrialisation enables control of the quality and quantity of products in 
the production process, specialisation can occur in parts of the process. 
In the old system the whole production process took place on one farm, 
from the seeds planted to feed an animal to the slaughtering of the animal 
itself. Nowadays this process is divided into smaller components, with 
for example one company specializing in only the production of sperm. 
As a result chains and networks are established between the different 
specialized components in the production process (Smeets, 2011).

A more recent trend is the diversification of agroproduction and the 
exiting of traditional food markets. This transition is also known as the 
development from food to fashion, with fashion (flowers, flavours, 

fragances) and health (pharmaceuticals, functional molecules) as new 
markets. As a consequence a number of features of traditional agriculture 
no longer apply, for example the inelasticity of demand. Furthermore, the 
new markets have a higher quantity of by-products, which can be used in 
other markets (Smeets, 2011).

The concept of agroparks fits into the context of the network and information 
society, the current development stage of humankind following on the 
industrial stage. It is characterized by knowledge, information technology 
and (digital)networks. The terms used to describe this originate from Manuel 
Castells. According to him two kind of spaces exist side by side. Space of 
places, which is the geographical space, and space of flows, the space of 
information, money and power streams created via digital networks (Stock, 
2011). The concept of agropark is the outcome of a design process in which  
a new balance is sought between the function of agriculture in the global 
network and the local environment of the farms themselves. It aims at 
system innovation, not only improving agricultural production but also 
other relationships between the stakeholders concerned (Smeets, 2011). 

Context
Agroparks are often located in delta metropolises; polycentric mega city 
regions located in water rich, low lying and fertile river deltas. From the 
beginning of history these regions could support relatively large populations 
because of the fertile environment. As a result these locations have always 
shown high densities and economic development. The expectation for the 
future is that the population growth will increase. Demographic prognoses 
predict a world population of 8.9 billion people in 2050, which means an 
increase of forty-seven percent between 2000 and 2050 (UN, 2004). An 
ever increasing number of people live in or near towns and cities, soon 
surpassing fifty percent (Smeets et al., 2007). This combined with rising 
spatial requirement of individual residents leads to increased urbanisation. 
This at expense of the fertile farmlands near the city, forcing agriculture to 
change it character to fit the new circumstances of high population density 
and high pressure on space. It leads to very specific market opportunities, 
ranging from effective production to care and wellness that can only 
develop in such circumstances (Steekelenburg et al. 2005, Gerritsen, et al. 
2009). 

increasing 
productivity

industrialisation

chain and 
network 

formations

diversification of 
agroproduction

network society

location: delta 
metropolises
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The metropolises offer especially favourable conditions for the development 
of high productive agriculture. Delta metropolises have a highly developed 
infrastructure connecting their hinterlands with other areas overseas and 
as such form intersections for global trade. Furthermore there is a high, 
diversified demand. They also act as beacon for people looking for a better 
life, resulting in the availability of cheap labour (Steekelenburg et al. 2005 
& Smeets 2011). As such delta metropolises are not only attractive because 
of soil quality, hydrology and climate, but also because population growth 
and changing consumption patterns will all occur in and around cities. To 
deal with this increasing and changing demand, modern and industrialized 
agricultural production is required (Smeets, 2011). 

An Agropark is part of a larger network, called a Metropolitan Food Cluster 
(MFC). This cluster incorporates everything from production till distribution 
to the market. Part of this MFC are the farmers, since not all production 
comes from within the Agropark. The primary products from the farmers 
within a realistic catchment area are collected at Rural Transformation 
Centres (RTC). The primary function of these centres is the collection of rural 
produce, but they also form a location for consolidation, quality control, 
education and social functions. They form an important link in the transition 
of agriculture in the countryside towards more efficiency and qualitative 
produce. They also play a big role in the sustainable development of the 

countryside, offering primary producers a fairer share of the total value in 
the whole production chain. From the RTC the produce can be transported 
to an Agropark for processing, or directly to a Consolidation Centre (CC). 
Within these centres the produce coming from the RTC or agroparks is 
collected and composed to fit individual urban clients. These clients can be 
retail chains, wholesale traders or institutional users such as supermarkets 
and restaurants. Also transportation to other export/import nodes such 
as seaports, airports and railway terminals is possible. To serve all clients 
within a satisfactory timeframe the CC need to be located near the cities. To 
ensure a smooth running system a highly sophisticated logistic information 
and control system is needed.   An Intelligent Agrologistic Network (IAN) is 
used to connect and communicate between the different aspects of a MFC 
(Mansveld et al. 2009,  Simons et al. 2009 & Alterra 2010).

To come to a design and implementation of an agropark necessitates the 
participation of Knowledge institutes, Entrepreneurs, Non-governmental 
organisations and Governmental institutes (KENGi). Cooperation between 
these different parties combines explicit knowledge from the knowledge 
institutes with the tacit knowledge of the other partners (Smeets, 2011). 
Involving all important parties and communicating and exchanging 
information in a constructive manner is an important aspect of the 
formation of an agropark.

Figure 1.4 Benefits agropark: efficient use of space

MFC

KENGi

Figure 1.5 Benefits agropark: use of wasteflows
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Benefits
The concept of an Agropark offers five important benefits. First of all the 
waste flows (waste and by-products, minerals, CO2, energy and water) 
can be utilized between the interconnected chains. This is economically 
efficient because previous unwanted (by)products become a source of 
income instead of being a burden. Closing the cycle also reduces negative 
depletion of the environment. Secondly there is an efficient use of space 
through physical clustering on one location. This also results in efficient 
logistics by limiting transportation between the different components 
on the location. The location of agroparks near or in an urban setting, 
which means close to major concentrations of consumers, also reduces 
the need for transportation, and include gains on animal welfare and 
veterinary and phytosanitary risks that coincide with transportation. 
Clustering entrepreneurs from different sectors on one location stimulates 
inventions and innovations. Lastly an Agropark supplies agroproducts from 
transparent chains that facilitate quality management (Smeets 2011, p. 
145, Alterra 2010). 

Furthermore, sustainable development is an important aspect of the 
concept of an agropark. Part of sustainable development is aiming at 
reducing environmental pollution. The production of food requires 
enormous amounts of water, fertilisers and pesticides and as such can 

be a source of pollution for its environment. Using the agropark concept 
the pollution and depletion of the environment can be considerably less. 
For example, using rain water is in most cases sufficient to cover the need 
for water for production, making it unnecessary to deplete surface and 
groundwater stores. Another part of this sustainable development is greater 
economic prosperity and a better working and living environment for the  
people concerned.  One way this is achieved is through the integration 
of production, processing and logistics, which offers the opportunity to 
distribute the added value generated along the whole chain in a more 
equitable fashion. The added value will benefit all links of the chain and 
especially the primary producers. Currently there is a large gap between 
the income of primary producers (and the rural population at large) and 
the urban incomes. Incorporating the primary producers better in the 
whole food chain, and support them to acquire the necessary skills and 
technology  to attain better quality and switch to a more market oriented 
selection of products, will improve their position. Gradually the economic 
and social aspects of the whole rural community will lift and bridge the 
growing urban rural income and development gap (Alterra, 2010)

Figure 1.6 Benefits agropark: limited transportation Figure 1.7 Benefits agropark: stimulation of invention & innovation
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Aguascalientes
The Metropolitan Food Cluster that will be developed in Aguascalientes, 
a state in Mexico, will serve as case for this thesis. Mexico has huge 
agricultural potential because of the size of the country, its key geographical 
position and fertile soils. Agriculture is an important sector in terms of the 
contribution to the Gross Domestic Product and as employer. However, the 
lack of scale results in decreased competitiveness of the farmers, which 
in turn leads to under investment in technology. There is the need for an 
integrated channel to link farmers with the marked and vice versa. Another 
challenge is to connect with the growing domestic and international market 
and search for opportunities in the food processing sector. A Metropolitan 
Food Cluster can effectively address the opportunities and challenges 
described above. 

In Aguascalientes there is ample opportunity to address the opportunities 
and challenges for agricultural development. There is great political 
willingness and support for agro-development, vital entrepreneurship 
and growing urbanisation. The government of Aguascalientes is willing 
to offer assistance in improving export, supply chains and enhancing 
international marketing. Development of a MFC can lead to the transition 
of Aguascalientes agriculture, food processing industry and agro logistics 
into being further organized, high-tech, safe, demand-led and high-
value orientated. The MFC in Aguascalientes, called Agrosfera, aims at 
a significant reduction of production costs, maximizing environmental 
benefits, an improvement in product quality and productivity and overall 
synergies through knowledge and site management.

The commissioner for this assignment is Comision para el Desarrollo 
Agropecuario del Estado de Aguascalientes. They requested Alterra 
to develop a Metropolitan Food Cluster, consisting of the design of an 
Agropark, its Intelligent Agrologistic Network and Rural Transformation 
Hubs in the state of Aguascalientes. A feasibility study will be executed 
and a conceptual master plan will be produced. A team of experts with 
different backgrounds, with M. van Mansfeld from Alterra as project leader, 
will work on the project. Besides a team from the Netherlands, parties 
from Aguascalientes will be involved, including governmental institutes, 
entrepreneurs, knowledge institutes and non-governmental organisations.

The case study in Aguascalientes will be used to investigate if an agropark 
can function as a landscape machine. A landscape machine strives through 
stimulation of potentials present in the landscape to create a productive 
and sublime landscape. It uses natural processes to create a landscape that 
not only produces food, but also natural biotopes, clean air, soil, water and 
so forth. In the next chapter this concept will be explained in more detail.

 

case study

landscape 
machine
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Figure 1.8 Agroparks around the world
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Summary
Developing a theoretical framework is an essential part of the thesis. 
By reviewing relevant literature and theories it connects the researcher 
to existing knowledge. Explicitly stating theoretical assumptions permits 
the reader and researcher to evaluate them critically and provides a 
common language. On the other hand, a theoretical framework allows the 
researcher to limit the scope of the research by identifying which issues are 
important and most critical. 

The landscape machine, the second key-concept in this thesis, strives 
through stimulation of potentials present in the landscape to create a 
productive and sublime landscape. It uses natural processes to create a 
landscape that not only produces food, but also natural biotopes, clean air, 
soil, water and so forth. The research objective formulated at the beginning 
of this thesis is to investigate the potential of an agropark to function as a 
landscape machine in the case of Aguascalientes. 

Since this objective is still fairly broad, a research perspective is developed 
to narrow the research objective down for the case study in Aguascalientes. 
To reach this focus, two elements are of importance. First of all  my 
background as researcher, formed by both the landscape approach taught 
at Wageningen University and my own values. Secondly, four pilot studies 
are conducted and ten agro-related companies are visited to look for 
potential areas of integration between the two concepts. As a result, the 
focussed research objective utilized in the case study in Aguascalientes can 
be formulated as follows: to investigate the potential of an agropark to 
function as a landscape machine in the case of Aguascalientes, with a focus 
on the [1]a productive landscape, the [2] natural and industrial character 
and [3]the physical appearance of the agropark functioning as a landscape 
machine.

2 25CHAPTER THEORETICAL FRAMEWORK
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Developing a theoretical framework is an essential part of the thesis. 
By reviewing relevant literature and theories it connects the researcher 
to existing knowledge. Explicitly stating theoretical assumptions permits 
the reader and researcher to evaluate them critically and provides a 
common language. On the other hand, a theoretical framework allows the 
researcher to limit the scope of the research by identifying which issues 
are important and most critical. The theoretical framework  guides and 
informs the research. 

The research objective of this thesis is to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes 
by describing and combining the two key concepts (agropark and landscape 
machine) to identify relevant issues and test these issues in the case study 
in Aguascalientes. This objective, formulated at the start of this thesis, is 
the result of a number of factors including the relevancy of the subject, the 
opportunity to work together with experts on a real case (Aguascalientes), 
and personal preference.

The theoretical framework consist of two parts, the first is a description 
of the key concepts in this research using existing bodies of literature. 
Since the agropark is already described in some detail in the previous 
chapter, the focus in this section will be on the landscape machine. The 

second part is the development of a research perspective. This is the 
part where the broad review of existing literature concerning the key 
concepts is narrowed down, in order to determine the most relevant and 
interesting issues. The second part is composed of two elements. First of 
all my background as researcher, formed by both the landscape approach 
taught at Wageningen University and my own values. This is only the first 
step to narrow the scope of the research down since this background is a 
generic background, independent of the subject of this thesis. The second 
step includes a number of pilot studies with a threefold purpose, to further 
explore the key concepts and to narrow down the scope of the research 
by establishing a subject specific background and looking for potential 
areas of integration between the key concepts. The result of these two 
parts is a finalized research perspective with a reformulated and focussed 
research objective. In Figure 2.1 a schematic overview of the structure of 
the theoretical framework can be seen. The theoretical framework is part 
of a larger research structure which will be discussed in more detail in the 
next chapter.

research 
objective

structure

INTRODUCTION[2.1]
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RESEARCH OBJECTIVE: TO INVESTIGATE THE POTENTIAL OF AN AGROPARK TO FUCNTION AS A LANDSCAPE MACHINE IN THE CASE OF AGUASCALIENTES

Theore�cal framework

AGROPARK                                        
[KEY CONCEPT]

LANDSCAPE MACHINE                                        
[KEY CONCEPT]

OPERATIONALIZE KEY CONCEPTS                                        
[LITERATURE RESEARCH]

RESEARCH PERSPECTIVE                                        
RESULT FROM BACKGROUND &PILOT STUDIES

BROAD STUDY                                        

GENERAL NARROWING OF SCOPE RESEARCH

PART I: KEY CONCEPTS                                     

PART II: RESEARCH PERSPECTIVE                                 

SUBJECT SPECIFIC NARROWING OF SCOPE 
RESEARCH

DETERMINE RELEVANT AND INTERESTING 
ISSUES BY LOOKING AT POTENTIAL AREAS OF 

INTEGREATION BETWEEN CONCEPTS

SMALL ADDITION TO OPERATIONALIZE KEY 
CONCEPTS

REFORMULATE RESEARCH OBJECTIVE BASED 
ON RELEVANT AND INTERESTING ISSUES

BACKGROUND AS RESEARCHER                                        
[LANDSCAPE APPROACH & PERSONAL VALUES]

PILOT STUDIES                                        
[FOUR AGROPARKS AND TEN AGRO COMPANIES]

Figure 2.1 Schematic representation of theoretical framework
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Since the research objective of this thesis is to investigate the potential of 
an agropark to function as a landscape machine, there are two key concepts 
in this research; the agropark and the landscape machine. The agropark 
has already been extensively described in the previous chapter, therefor 
this paragraph will focus on a description of the landscape machine.

Landscape machine
A landscape machine strives through stimulation of potentials present in 
the landscape to create a productive and sublime landscape. The machine 
uses natural processes to create a landscape that not only produces food, 
but also natural biotopes, clean air, soil, water and so forth. It produces 
a multi-functional landscape where several functions are combined. It 
contains elements of a machine (technosphere) and the natural ecosystem 
(biosphere). Although the word machine evokes images of steaming, noisy, 
mechanical objects it should be clear that it is referred to as machine 
because of productivity. It is however not made of bolts and screws, but 
of landscape features. Through stimulation of potentials that are present 
in the landscape it is possible to benefit directly from living mechanisms 
(instead of imitating them in high maintenance copies) while at the same 
time sustaining and enhancing the resilience of the landscape. As such 
there is a focus on the landscape and natural processes to form the basis of 
development (Roncken et al., 2011).

There are two main aspects that define a landscape machine. One of which 
is the continuously interference between the natural processes. Because of 
this the landscape machine chances and evolves. Sometimes in a foreseeable 
way and sometimes not. It is especially this unintended side that forms a 
contrast with a hard-cast machine, which produces predictable results. It 
is also a key difference with conventional farmland, where succession is 
prevented. The second aspect that defines a landscape machine is that it 
requires material input and output, and is driven by a crucial amount of 
energy. It is the interaction between this (artificially) introduced input and 
the landscape processes that results in food production, cleaning processes 
etc.. Although the landscape and the machine itself change, the input does 
not (Roncken et al., 2011).

The landscape machine strives to produce a sublime landscape. Not 
picturesque or beautiful but a landscape that shows a  raw authentic 
landscape mechanism that cannot be contained, the sublime (Roncken 
et al. 2011, p. 70). To create a landscape machine it is important to work 
multidisciplinary, since one person does not have the knowledge or 
experience to study and design such a landscape. A mix of experts from 
different disciplines and stakeholders have to be brought together to work 
on a landscape machine. A landscape machine is site specific, since it 
depends on site specific landscape processes and stakeholders.

natural processes

KEY CONCEPTS[2.2]

sublime
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Since the concept of the landscape machine is relatively new there are no 
definitions found in literature, to be described and compared. Therefor a 
working definition for the duration of this thesis is formulated, based on the 
description of the concept. As a result a landscape machine can be defined 
as a landscape driven by natural processes that results a productive and 
sublime landscape. A natural process is a process that result from natural 
forces rather than human activities. For example  erosion, evaporation, 
photosynthesis, tidal waves, nutrient exchange and insect and other herd 
keeping.

Origin
The landscape machine is a reaction on some current Dutch landscape 
architectural practises and societies’ view of the rural area. To place it in 
this context a brief overview of the Dutch landscape architectural practice 
in relation to the rural area is given below.

In the Netherlands there is a long tradition of land development and 
land reclamation. This started on a small scale in the middle ages. In the 
‘golden age’ the scale and organization of the land reclamations increased. 
Prospering agriculture and a growing population resulted in higher land 
values. This combined with cheap labour and merchants looking for 
investments provided the stimulus for large scale reclamation acts (Lambert, 
1985). Throughout the Netherlands natural landscapes where transformed  
into cultural landscapes. Agricultural land use was the driving factor for 
rational designs of squares and rectangles in the polder landscape (Meeus 
& Vroom, 1986). The Beemster polder is typical example of this (Janssen & 
Knippenberg, 2008). In the 18th century the Seven United Provinces found 
themselves in an economic stagnation. The land reclamation programs 
from the 17th century became scarce due to an agricultural depression 
and  failure of previous land reclamations (Lambert, 1985). However in 
the 19th and 20th century land development took new flight, increasing 
in scale even more, which resulted from the 1920s in for example the 
Zuiderzee projects; the Wieringermeer, the Noordoost polder and Eastern 
and Southern Flevoland (Janssen & Knippenberg, 2008).

In this time, the 1920s and 1930s, the foundation for the Dutch landscape 
architecture profession was established. Before this time Dutch landscape 

architecture was a largely isolated, traditional and craftsman-like discipline, 
firmly rooted in horticulture. It dealt with small scale and private issues such 
as gardens, urban estates, town villas and public parks, according to French, 
English or German examples (Janssen & Knippenberg, 2008). For example 
the 17th century autocratic and formal baroque garden style from France 
which can be seen today in the reconstituted Paleis Het Loo, or the English 
landscape style from Great Britain introduced in the late 18th century. 
In the beginning of the 20th century however this changed. Population 
growth, industrialization, development of technology,  motorization and 
a renewed ecological movement resulted in complex design issues. This 
combined with the demand for design and planning proposals to be based 
on logic, reasoning and calculation proved to be too much for the artistic 
approach of the craftsmen (Meeus & Vroom, 1986). The complex, large 
scale design issues like the Zuiderzee projects provided an opportunity for 
the creation of a rational and functional landscape. The Zuiderzee works 
were also of mayor influence on thinking about design in general. Dirk 
Hudig, the chairman of a Committee for the Zuiderzee polders, advocated 
planning and designing on a regional scale in order to intergrade different 
interests, balance urban-rural relations and include nature conservation. 
He and others also stressed the contribution of the landscape architect, 
who could intergrade the different aspects (Jonge, 2009). 

After the second World War the field of landscape architecture developed 
into a functional and pragmatic discipline. The modernistic philosophy 
became a widely accepted movement and was translated into a design 
practice. In this period of great optimism, new solutions to overcome 
the demolished and damaged state and end poverty and inequality were 
formulated. A bright new society would find its place in a neatly organized 
and truly modern landscape. As a result, tabula rasa and radical changes 
to the natural landscape were performed in the name of modernism to 
create a rational, economical and functional landscape . Dutch landscape 
architects used theories and methods from modernist art and architecture 
as their reference. From this they formulated a functionalistic and 
straightforward approach; landscapes should be productive and efficient. 
There was disapproval of suggestive , mysterious and illusionary romantic 
design (Janssen & Knippenberg, 2008). Although the underlying concept 
of the landscape was productivity, it was also an environment to live in 

definition
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and actively experience with all human senses, not just to look at (Ruys 
1993, cited in Janssen & Knippenberg, 2008). For landscape architects is 
was not just a matter of efficiency but also of an attractive and livable new 
landscape. Pictorial and expressive motives where used, as long as they did 
not interfere with a modern harmony of technique and function (Janssen 
& Knippenberg, 2008). 

The development of the field of architecture went hand in hand with the 
agricultural development needed after the second world war. A growing 
population and the recovery of a post-war country and industry financed 
through export profits resulted in an agricultural policy aimed at lowering 
product costs and increasing productivity. This could mainly be achieved 
through land consolidation, leading to a new legislation act in 1954 to 
make reordering of the entire physical structure of large agricultural areas 
possible. The objective was to “improve (farming) conditions, promoting the 
further development of farms into rational units” (Herwijer 1969, cited in 
Janssen & Knippenberg 2008). This resulted in the thoroughly reorganizing 
and reshaping of the agricultural sector, and later the countryside as 
a whole.  Large farms, organized along industrial lines, dominated a 
landscape characterized by the huge scale of structures and patterns. 
The involvement of landscape architects in this process was an obligatory 
landscape plan. As such the tasks of the landscape architects changed 

from mere “dressing” of landscapes towards a more comprehensive 
construction, making landscape architects eager to develop their practice 
in rural areas. The transformation of the agrarian sector was one of the 
key elements underlying the agricultural boom after the second half of 
the 20th century, making the Netherlands one of the leading agricultural 
countries in the world (Janssen & Knippenberg, 2008).

In the late 1950s the exclusive focus on a productive countryside where 
optimizing agricultural condition was paramount came under increasing 
criticism. This because the recreational needs of a growing urban 
population became evident. As a result the Spatial Planning Act of 1965 
officially recognized the non-agricultural interests of the countryside 
(Jonge, 2009). This combined with a growing political concern for nature 
and ecology in the 1970s and 1980s resulted in fierce conflicts between 
nature conservationists and farmers. Related to this the new task of the 
landscape architect was to design a landscape that suited the requirements 
of agricultural modernization, while at the same time strengthening the 
architectural and ecological structure of the landscape (Sijmons 1991, 
cited in Janssen & Knippenberg 2008 p.19). It is in these years that the 
foundation for the Casco concept was made. The aim of this concept is to 
separate permanent functions from temporal and dynamic functions, in 
order to separate conflicting interests. 

land
consolidation

ecology &
recreation

Figure 2.2 Landscape as the basis for development Figure 2.3 Functioning landscape with input and output
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The emergence of this concept also marks the end of a period in which 
agricultural optimization was the prime objective in the rural area. The 
new land consolidation act from 1985 gave the possibility to expropriate 
large areas for non-agricultural uses (Bieleman, 2008). This coincided with 
a change in the profession of landscape architecture. Rural landscape 
design ceased to be a public matter worked on by landscape architects in 
close cooperation with agricultural engineers and nature conservationists. 
The national government, who until then was a driving force behind the 
reconstruction of the rural area, lost its central role. Lower governmental 
agencies, civil society organizations and individuals became the new 
initiators and managers of more diverse and small scale changes in the 
rural area. Landscape architects no longer felt compelled to solely respond 
to social demands, commercial demands became more and more the 
norm. Economic preconditions became the generators for the innovation 
of concepts, methods and use of materials (Ibelings 2000, cited in Janssen 
& Knippenberg 2008 p.22). At the end of the 20th century the integrative 
and synthetic role of the landscape architect was well accepted by other 
disciplines. Knowledge about ecology, soils and hydrology, and skills to 
cooperate with specialist about this topic gave landscape architects a head 
start on most urban designers working on the regional scale level (Jonge, 
2009). In this period landscape architects also forged a strong position for 
themselves in the field of the urban environment (Duchhart, 2007). 

Currently the rural area is less and less concerned with agricultural 
production. It is becoming a place where humans do not find food but 
comfort. It reflects the image of (sub)urban demand. As such a classical 
18th century interpretation of the picturesque is imposed on the rural 
landscape, meaning “variety and contrast of forms, lively light and dark 
interplay, rough textures, and above all, rather busy foregrounds with 
assorted irregular trees or rambling shrubbery in one or both corners of 
the picture, between which a few figures and/or animals appear” (Hawes 
1988, cited in Rocken 2006 p.9). As a result there is a fixation with the 
visual appearance of the landscape. The rural area is no longer a landscape 
of agrarian production, which was so dominant in the post-war time, 
instead it becomes more and more a landscape full of agrarian imagery. It 
is no longer a living system that develops and mutates, but it has become a 
static image. Landscape architects play a role in this transformation of the 
countryside. Many dominant  landscape architects only loosely affiliate the 
rural area to agrarian activities (Roncken 2006, Roncken 2011).

The landscape machine is a reaction on this handling of the rural area. 
It calls for the creation of living landscapes. Landscapes that embrace 
the changing quality of nature and deal with serious issues such as 
food production instead of the frivolous, static imagery of a wished-for 
countryside.

presently

Figure 2.4 Productive landscape Figure 2.5 Sublime landscape
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RESEARCH PERSPECTIVE[2.3]

In the previous paragraph and chapter the two key concepts of this thesis 
have been operationalized. A broad overview of both concepts including a 
(working) definition, the most important aspects of the concept, the origin 
and relevance has been presented. The goal of the research perspective is 
to narrow this broad overview down to the most relevant and interesting 
issues regarding the potential to combine both concepts. To establish the 
research perspective two aspects are important. Firstly my background as 
researcher, formed by both the landscape approach taught at Wageningen 
University and my own values. The second aspect is formed by conducting 
pilot studies. These narrow the research perspective down by proving a 
subject specific background and determine relevant and interesting issues 
by looking for potential areas of integration between the two concepts. 
They serve as a testing ground to reformulate the research objective.

Landscape approach
The landscape approach is a key perspective taught in the education 
landscape architecture at Wageningen University. It plays a role for the 
focus of the thesis, the research approach and strategy that is applied 
during the research. However, the landscape approach as taught during 
the education cannot be seen one on one in this thesis. Because underlying 
this education are personal values, which combined with a training in 
the landscape approach determine the background of the researcher. 

In the following paragraph my background as landscape architect will 
be identified by describing elements formed by both the landscape 
approach and my personal values. They are described in an order that 
will allow the reader to see the interrelationship between the elements.

Naturalness: when thinking about the word ‘landscape’ and associations 
it evokes the first thing that comes to mind are images of a natural 
environment. Knowledge about this natural environment (biotic and 
abiotic) should be the basis for any design. This means awareness and 
comprehension of natural resources, processes, services and so forth. 
Furthermore, natural elements form a large part of the components 
landscape architects work with in a design. Working with this natural 
aspect of the landscape is inseparable from landscape architecture and 
can be traced back to the designs of parks and gardens in the 17th century 
in the history of the field (Meeus & Vroom, 1986).

Human oriented: Although naturalness is an important value, it is not 
the only important aspect informing a design. Mankind has and will 
always influence the landscape. The landscape is not just a natural object 
which can be seen separately from human influences, it is a product of 
the dynamic interaction between the natural environment and human 
society (Feinmann, 1999). As such the landscape synchronizes natural 
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(biotic and abiotic) and human demands, or as Stremke formulates, 
“understanding of ecosystem processes and creative spatial thinking forms 
the very basis of the landscape approach, a symbiosis between “natural” 
and “human” innovation” (Stremke 2008, p. 3). Therefore the landscape 
approach studies not only relative natural terrestrial and aquatic systems 
such as forests and lakes, but also human-dominated environments such 
as agricultural and urban settings (Turner et al., 2001). Furthermore, in 
a research context this means that the landscape approach combines 
knowledge of natural sciences with the social sciences (Feinmann, 1999). 

This believe that the landscape has both a natural and a human component 
can be seen in several models developed to structure and help understand 
the complexity of the landscape. The triplex model developed by Kerkstra 
and Vrijlandt in the 1980s is one of these models. They stated that the 
landscape is the visible result is of interactions between man and nature. 
To represent these interactions they used a simple layer model composed 
of an abiotic (geomorphological), biotic (natural) and anthropogenic 
(human) layer. This model can be used as a tool to understand and describe 
the landscape and the interplay between the different layers (Duchhart, 
2007, Hiddink 2006). Another model which takes the relation between 
nature and man as a starting point is the sociophysical-organization model 
described by Kleefman. However, it differs in that it explicitly includes a 

social point of view. This social spectrum consists of an economic, political 
and cultural subsystem. The natural spectrum consists of an abiotic and 
biotic subsystem. The landscape is the result of the interplay between 
the social and natural system (Hiddink, 2006). Besides an explicit focus on 
the social point of view, this model also differs from the triplex model by 
exploring the driving forces behind the factors that form the landscape 
(Duchhart 2007, p. 193). Finally, Duchhart proposes to combine both the 
triplex model and the sociophysical-organization model because they 
complement each other and as such the quality of designs would be 
enhanced, see figure 2.6 (Duchhart, 2007).  

Dynamic: Since a design is informed by both nature and humanity with 
all the different aspects that involves, it comes as no surprise that a 
design should take the changing character of the landscape into account. 
Especially important regarding this topic is the time span involved. In the 
landscape framework concept, or casco model developed by Kerkstra and 
Vrijlandt this is demonstrated, see figure 2.7. They observed that there are 
high dynamic land use types (e.g. modern farming) and low dynamic land 
use types (e.g. nature conservation, recreation and water management). 
They propose a framework that offers opportunities for both types, giving 
space for relatively fast changing, flexible land uses but also for the long 
term and stable functions (Duchhart, 2007).

dynamic

Figure 2.6  Sociophysical-organization model Figure 2.7 Casco model
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Flexibility: As stated above, change is  inherent to the landscape. Some 
of these changes can be the predicted result of a design intervention, 
but others will come as a surprise. As such the design should be able to 
change and adapt to (un)predicted developments. Furthermore there are 
many uncertainties regarding the future, while in some cases a design is 
specifically made to deal with issues in the future. Take the new Deltaplan 
as an example, where designs are developed to deal with climate change 
predictions till 2050. Those designs need to be flexible to be able to deal 
with uncertainties regarding e.g. climate change and how our society will 
be in 2050.

Sustainability: A design should look beyond the scope of the present to 
take the future into account. As such there is the need to commit natural 
and cultural resources to produce a landscape that will not only function 
in the here and now, but which also endures (Rodiek, 2006). This can be 
related to a biological system that remains diverse and productive over 
time, reduction of the consumption of resources and so forth.

Contextual: A design should be respectful of the local context. This includes 
everything from cultural aspects such as the history of a site to the use of 
local material in a design. This is important because a design principle or 
solution developed for one location might not work on another location 

without adaptation to the local circumstances. Therefore location is 
important and analyses of the location as well. Furthermore designing 
with the local context in mind is more sustainable (for example by using 
local material instead of importing from somewhere else), and can help to 
create support from the local community. The importance of the context 
is related to the notion that one should look in a holistic manner to the 
landscape and the underlying idea that the landscape as a whole is more 
than the sum of its parts. As such it is important to look at multiple scale 
levels of the landscape, and not just on a geographical scale but also the 
multiple institutional and political scales (Rozemeijer, 2008). 

Relevancy: A design should be relevant and in some way attribute to 
something, incorporating a measure of efficiency. Whether this in catching 
storm water, harbouring endangered flora and fauna or providing a healthy 
and stimulating environment for young children. There are so much 
possibilities because the range of tools available as a landscape architect 
are so diverse. Related to this is the concept of multi-functionality, if it is 
possible, several functions should be combined on one location. As such 
there will be an efficient use of space and possible financial, cultural and 
ecological benefits. Functions can even positively stimulate each other.

flexibility

sustainability

contextual

relevancy

Figure 2.8 Aguascalientes, the case study in this thesis
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Aesthetic: Although the function of a design is important, in almost all cases 
the design will be used, seen and experienced by people. Or as Koh states, 
“a landscape approach to design is not only about process design but also 
about experience design, definitely not about form alone but about form 
in landscape” (Koh 2008, p. 7). There is a social aspect of the landscape, 
therefor the impact of a design on people, or the impact of people on a 
design is an important aspect to take into account.

Quality: A design should strive to reach as high a quality as possible. I 
believe that taking the values described above into account will help to 
reach quality in a design. Dependent on the design issue of a specific case 
some values may be more important than others. 

My background as researcher, formed by both the landscape approach and 
my own values has implications for the subject, focus, research approach 
and strategy used in this thesis. 
• Subject: the chosen subject for this thesis, agroparks and the landscape 

machine, incorporate many of the aspects I value as a landscape 
architect. Both the natural and social aspect are present, sustainability 
is an important issue with both concepts, the topic of food production 
is a very relevant and important issue as described in chapter one and 
so forth. 

• Focus: Within the subject of this thesis the focus will be on the aspects 
described above. This means that some other aspects, like economics, 
will be hardly or not at all addressed. 

• Research approach: For this thesis a qualitative research approach 
will be used. This approach is used to explore and understand a 
problem or issue. Data is partly collected in the field at the site of 
the study. The research process works according to an emergent 
design. This means that the research may change during the process 
according to collected data that brings new insights to the researcher. 
Furthermore the researcher tries to develop a holistic and complex 
picture of the object under study (Creswell,2009). Main reasons to 
conduct qualitative research is because there is little knowledge on 
the subject of the thesis, requiring a explorative mode of research and 
the research concerns a context-dependent design.

• Research strategy: The main strategy used in this thesis, case studies, is 
in accordance with the qualitative nature of the research. A case study 
is a strategy of inquiry where a specific event or activity is explored in 
depth (Creswell,2009). For this thesis the case is the agropark which 
is being developed in Aguascalientes. It is also in accordance with the 
values that a design should be contextual and holistic. A case study 
gives the opportunity to work in a context and investigate this as broad 
or in-depth as is necessary. 

aesthetic

quality
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Pilot studies
The purpose of conduction pilot studies is threefold. First of all it provides 
additional information regarding the two key concepts. Secondly, the 
scope of the research can be narrowed down further. My background 
as researcher is still broad and general. Combining this background with 
the concepts central in this thesis, the agropark and landscape machine, 
provides a narrower and subject specific perspective. Thirdly a first step 
in reaching the research objective can be made. As described earlier, the 
development of an agropark in Aguascalientes will serve as case study for 
this thesis. Before this can commence however it is important to narrow 
the research objective down. On the one hand this will happen through my 
generic and subject specific background as researcher. On the other hand  
by using the pilot studies to determine relevant and interesting issues by 
looking for potential areas of integration between the two concepts. As 
such the pilot studies further develop the research perspective and form a 
preparation for the case study in Aguascalientes.

The pilot studies include four cases of (on paper) existing agroparks that 
have been selected for a first attempt to integrate the two concepts. Two of 
these cases are located in the Netherlands, one in China and one in India. 
The number includes two cases in a foreign country to gain experience of 
a foreign context and develop a as broad as possible picture of potential 
relations. Additional to these four cases, visits to ten companies in the 
Netherlands which deal with various aspects of an agropark will be briefly 
addressed. Four cases and ten visits provided enough information to 
develop a picture of potential relations within the limitations of the time 
available for the research. The focus in this section will be on the results of 
the pilot studies and their use in further limiting the scope by determining  
the relevant and interesting issues. Additional information of the pilot 
studies and visited companies can be found in the appendix.

The journey
The journey through the pilot studies has been one of trial and error, where 
each study builds upon the insights gained in the previous case. The first 
case was the agropark near Horst, called the New Mixed Farm. This case 
was relatively small scale and being located in the Netherlands provided 
a familiar background. During this case the issues of scale, clustering 

and production became evident, as well as the potential of the water 
system to function as a landscape machine. The second pilot study was an 
agropark near Dinteloord in Brabant. Issues that came to light included the 
separation of cycles, old systems with new functions and the consequence 
of developing an agropark from an existing company. Water proved once 
again to be a potential factor for a landscape machine in an agropark.

After two pilot studies various businesses that deal with different aspects 
of an agropark were visited. These excursions were possible due to the 
visit of the Mexican delegation involved in the development of the 
agropark in Aguascalientes to the Netherlands. In the provinces of Zeeland, 
Brabant, Limburg and Gelderland well-functioning examples of large scale 
agro production, food processing, recycling and industrial ecology, Agro 
logistics, agro and food trade and consolidation practices  were shown 
for horticulture practice , as well as aquaculture, animal husbandry and 
its processing industries. First of all these visits were highly informative, 
clarifying the concept of an agropark further and making it more tangible. It 
conveyed the complexity and magnitude of an agropark as no text or picture 
had before. Secondly, by looking with a landscape machine perspective to 
the visited companies, it gave insight in the character of both concepts. 
For example the urban-industrial nature of the agropark in contrast to the 
natural nature of a landscape machine. The predictability and stability of 
the agropark, mainly due to the quantity and quality conditions and the 
interlinked flows within and between companies, in contrast to a much less 
rigid control and even unpredictability in the landscape machine.

After the company visits two more pilot studies were selected. The first one 
was a large scale agropark in China, near Beijing. The specific approach to 
this case was to see if was possible to adapt an agropark into a landscape 
machine without posing a threat to the rigid quality and quantity standards 
of the agropark. In conclusion it appeared to be possible, however the 
design adaptations were mostly on a (very) small scale level. The final 
case, a design near Nellore in India was selected to look specifically at the 
potential of natural resources and processes to be used in the agropark. 
It could be concluded that there are a number of natural resources and 
processes that can be used very well for the agropark, but that often a 
combination of natural and technical aspect would be necessary to 

purpose

case 1

case 2

companies

case 3

case 4
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realize and guarantee the quality and quantity standards of the agropark. 
Combination of aspects can be achieved by direct combination, for 
example a water treatment plant and wetlands to clean water. However it 
can also be achieved by indirect combination, for example vegetation and 
reflective surfaces to lower the temperature, which results in less cooling 
by machines in storage.  

Derived from the four cases and the ten company visits, and informed 
by my background as a researcher, potential areas of integration were 
formulated  between the two concepts on three aspects: 
• Function: this includes the function of the concept, the larger scale in 

which the concept functions, the input that is needed to function, the 
motor that drives the function and the output of the function. 

Figure 2.9  Example sketch design of case 4 Nellore

• Components: in this section the components, or the building blocks 
that are part of the concept are described. These components can 
be divided in matterscape, powerscape and mindscape, which is in 
accordance with the notion that reality can be divided in physical reality, 
social reality and inner reality (Jacobs, 2004). See the attachment for a 
short description regarding this theory.

• Character: this section is an account of features that are inherent to 
the concept and are found in almost all designs, regardless of their 
context. It is a description of stable features that characterize the 
concept. 

These three aspects represent issues where there are potential relationships 
possible between the two concepts. An overview of this comparison can be 
found on the next page.
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The comparison and potential relationships between the two concepts 
forms the basis for further demarcation of the research. Although the 
overview shows relevant and interesting issues that could all be used 
as a starting point for the research in Aguascalientes, further limitation 
in needed since taking all these issues into account is not possible. This 
demarcation is accomplished by making a selection on the basis of:
• (Subject specific) background as researcher
• Personal interests and provisional opinion
• Practical limitations

The overview of the comparison and potential relationships between 
the two concepts is already informed by my background as researcher. 
However, when this general background is translated into a subject specific 
background regarding the two key concepts used in this thesis, it becomes 
possible to realize further demarcation. For instance, since the relevance 
and function of both concepts are related to production, the process of 
reaching optimal production becomes very important. Furthermore, a 
productive landscape is one of the areas that shows potential for integration, 
because it is a goal shared by both concepts. Therefor there will be a focus 
on the development of a productive landscape in Aguascalientes.

During the formulation of the theoretical framework I have developed a 
personal interest and opinion regarding some aspects of both concepts. 
This interest is informed by aspects I am comfortable to work with, and 
aspects that have grasped my attention as being challenging. One of the 
aspects that raised my interest is the contrast between both concepts 
regarding their natural and industrial nature. It is a contrast that not only 
appears between the concepts but is also in a more limited scope present 
within the concepts themselves. The agropark, although usually located 
in a metropolitan area, usually has the appearance of an industrial area. 
The rural, land-based agriculture is part of the story of the agropark and 
Metropolitan Food Cluster, but cannot be seen within the agropark itself. 
Incorporating this “rural” aspect in the agropark might provide a lot of 
opportunities for the agropark itself, the visibility of the story behind the 
larger network of the Metropolitan Food Cluster (MFC), and the potential 
to incorporate a landscape machine in the agropark. An aspect that I am 
comfortable to work with and has also grasped my interest are the natural 

processes, how to harness (or not) the forces of nature in a design. When 
reading about the landscape machine it gives the impression a landscape 
machine functions on a large scale, with large scale landscapes. However, 
this scale is seldom seen in a design. Although an agropark can certainly be 
considered a design on a large scale, it will be interesting to see how the 
natural processes can be used in the design,  on both a large and a small 
scale. Because both concepts incorporate this natural industrial nature it is 
a potential area for integration. 

There are a number of practical issues that limit the scope for the research 
regarding the case in Aguascalientes. Time in general limits the amount 
of work that can be done and is in itself a reason for narrowing the scope 
down. But additionally, the time spend in Aguascalientes will be short. 
This in combination with the case being in a foreign country has led to the 
limitation to focus the design on the physical reality. Available time has also 
been the reason to focus on the agropark itself and not so much on the 
larger context of the MFC.

As a result the research focus for the case in Aguascalientes will be regarding 
the aspect function the development of a productive landscape with special 
interest for the input, output and motor that drives the production. Of the 
aspect components the focus will be on the matterscape, meaning the 
agropark functioning as landscape machine as it exists in physical reality. Of 
the aspect character the focus will be on the natural and urban-industrial 
nature.  Therefor the reformulated research objective of this thesis is to 
investigate the potential of an agropark to function as a landscape machine 
in the case of Aguascalientes, with a focus on the [1]a productive landscape, 
the [2] natural and industrial character and [3]the physical appearance of 
the agropark functioning as a landscape machine. In figure 2.9 the research 
objective, including possibilities derived from the pilot studies, has been 
schematically depicted. After analysis of the location in Aguascalientes, the 
research objective might be narrowed down further to the relevant and 
interesting issues on the site, in relation to the focus presented here.

background

personal 
interest & 

opinion

limitation

research 
objective
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Figure 2.11 Schematic representation research objective with focus
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Summary
The research objective of this thesis is to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes. 
The main research question for the thesis is: what is the potential of an 
agropark to function as a landscape machine? The sub-question what 
are potential areas for the integration of the agropark and the landscape 
machine forms together with my background as researcher the basis for 
the formulation of a research perspective. The result of this perspective 
is the formulation of a narrower research objective to be utilized during 
the case study in Aguascalientes. This focussed research objective is to 
investigate the potential of an agropark to function as a landscape machine 
in the case of Aguascalientes, with a focus on [1]a productive landscape, 
the [2] natural and industrial character and [3]the physical appearance of 
the agropark functioning as a landscape machine.

The research approach is quantitative in nature, due to fact that there is 
little knowledge on the subject of the thesis, requiring a explorative mode of 
research and the research concerns a context-dependent design. Research 
strategies applied to reach the objective of this thesis are a literature study, 
case studie(s), input from experts, field excursions and a visit and work 
week in Aguascalientes. Validity of the research is reached by triangulation, 
describing the bias of the researcher and peer review.

3CHAPTER RESEARCH STRUCTURE
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Research objective
The research objective of this thesis is to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes. 
An agropark is a cluster of agro- and non-agro functions on or around a 
location, and is one of the concepts developed to help deal with the 
problems around food scarcity and prices. It offers a possible answer on 
how to restructure and innovate existing agricultural practises in order to 
comply with demands of sustainable growth and consumption. A landscape 
machine strives through stimulation of potentials present in the landscape 
to create a productive and sublime landscape. It uses natural processes to 
create a landscape that not only produces food, but also natural biotopes, 
clean air, soil, water and so forth. This objective, formulated at the start of 
the thesis, is the result of a number of factors including the opportunity to 
work together with experts on a real case (Aguascalientes), the relevancy 
of the subject, and personal preference. The result of this thesis gives 
an indication of the potential of an agropark to function as a landscape 
machine, but only forms a starting point for further investigations on this 
topic. 

Research questions
To reach the research objective the main research question for this thesis 
is formulated as following: 

What is the potential of an agropark to function as a landscape machine? 

Two sub-questions have been formulated to answer the main question. 
The first sub-question is formulated as follows: 

What are potential areas for the integration of the agropark and the 
landscape machine? 

Together with my background as researcher, the first sub-question is 
responsible for formulating the research perspective described in the 
previous chapter and the next section of this chapter. This is important 
since both the concept of the agropark and landscape machine is complex, 
and a research perspective allows limitation of the research scope. In 
the second sub-question this research perspective is applied in the case 

study in Aguascalientes, Mexico. The second sub-question is formulated 
as follows:

How can the agropark in Aguascalientes function as a landscape machine?

Research perspective
The research objective described above is too broad for the limited scope 
of this research,  because both key concepts utilized in the research are 
complex, incorporating many different facets and elements. It is therefore 
necessary to develop a research perspective, for which the first sub-
question is partly responsible. The goal of the research perspective is 
to narrow the broad research objective down to the most relevant and 
interesting issues regarding the potential of an agropark to function as 
a landscape machine. To establish the research perspective two aspects 
are important. First my background as researcher, formed by both the 
landscape approach taught at Wageningen University and my own values. 
The second aspect is formed by conducting pilot studies. These narrow the 
research perspective down by proving a subject specific background and 
determine relevant and interesting issues by looking for potential relations 
between the two concepts. They serve as a testing ground to reformulate 
the research objective.

During the research described in the previous chapter two potential areas 
for integration of the concepts were established for the case study in 
Aguascalientes, the productive landscape and the natural and industrial 
character. A further focus was established by the limitation to the physical 
appearance of the agropark due to the limited amount of time available 
for the research and time spend in Aguascalientes. As a consequence the 
research objective can be reformulated according to this focus. 

The research objective of this thesis is to investigate the potential of an 
agropark to function as a landscape machine in the case of Aguascalientes, 
with a focus on the [1]a productive landscape, the [2] natural and industrial 
character and [3]the physical appearance of the agropark functioning as a 
landscape machine.
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Research approach
For this thesis a qualitative research approach will be used. This approach is 
used to explore and understand a problem or issue. Data is partly collected 
in the field at the site of the study. The research process works according 
to an emergent design. This means that the research may change during 
the process according to collected data that brings new insights to the 
researcher. Furthermore the researcher tries to develop a holistic and 
complex picture of the object under study (Creswell,2009). Main reasons 
to conduct qualitative research is because there is little knowledge on the 
subject of the thesis, requiring a explorative mode of research and the 
research concerns a context-dependent design.

Research strategy
The main strategy used in this thesis, case studies, is in accordance with the 
qualitative nature of the research. A case study is a strategy of inquiry where 
a specific event or activity is explored in depth (Creswell,2009). For this 
thesis the case is the agropark which is being developed in Aguascalientes. 
A case study gives the opportunity to work in a context and investigate this 
as broad or in-depth as is necessary. An other research strategy during the 
research is a literature study, to operationalize the two key concepts central 
in the thesis. Furthermore experts with various fields of expertise have 
been consulted. Moreover, ten agro-related companies in the Netherlands 
will be visited to provide further insight in the concept of an agropark and 
all that incorporates. A work visit to the state of Aguascalientes, where 
participants from many different professions and expertise are present, 
forms an important basis for the knowledge utilized in the design. 

Validity
During the research validity of data, meaning checking the accuracy of 
findings, has been ensured by utilizing several validity strategies. First of 
all, where possible triangulation of different data sources has been applied. 
By using data from different sources, a coherent picture can be established, 
adding to the validity of the research. Data sources that are used during 
the research include scientific literature, (GIS) maps, knowledge by experts 
and observations in the field. Secondly, at the beginning of this report the 
background of the researcher is described, clarifying the bias the researcher 
brings to the study. Finally, during the process peers are asked to review 
the project, enhancing the accuracy of the study (Creswell 2009, p.191).

Research structure
Taking the research objective, questions, perspective, approach and strategy 
into account, the overall research structure can depicted as is shown on 
the next page. Step I and II are part of the theoretical framework described 
in the previous chapter. Step III is the case study in Aguascalientes, Step IV 
is the conclusion. 
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STEP I: OPERATIONALIZATION

OPERATIONALIZE THE TWO KEY CONCEPTS OF THE THESIS, THE AGROPARK 
AND LANDSCAPE MACHINE.
• (WORKING) DEFINITION
• DESCRIPTION CONTENT CONCEPT
• ORIGIN
• RELEVANCY

-

LITERATURE RESEARCH

STEP II: RELATION

LOOK FOR POTENTIAL AREAS WHERE INTEGRATION OF BOTH CONCEPTS IS 
POSSIBLE, BY LOOKING AT POTENTIAL RELATIONSHIPS
• IDENTIFY RELEVANT AND INTERESTING ISSUES
• DEVELOPING A RESEARCH PERSPECTIVE
• FORMULATING A FOCUSSED RESEARCH OBJECTIVE FOR STEP III

WHAT ARE POTENTIAL AREAS FOR THE INTEGRATION OF THE AGROPARK 
AND THE LANDSCAPE MACHINE?

CONDUCTION PILOT STUDIES: 
• FOUR AGROPARK DESIGN CASES 
• VISITING 10 AGRO-RELATED COMPANIES

RESEARCH
OBJECTIVE

RESEARCH 
QUESTION

RESEARCH
STRATEGY

RESEARCH
OBJECTIVE

RESEARCH 
QUESTION

RESEARCH
STRATEGY
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STEP III: COMBINATION

INVESTIGATE THE POTENTIAL OF AN AGROPARK TO FUNCTION AS A 
LANDSCAPE MACHINE IN THE CASE OF AGUASCALIENTES WITH A FOCUS ON 
A PRODUCTIVE LANDSCAPE, THE NATURAL AND INDUSTRIAL CHARACTER 
AND THE PHYSICAL APPEARANCE OF THE AGROPARK FUNCTIONING AS A 
LANDSCAPE MACHINE.

HOW CAN THE AGROPARK IN AGUASCALIENTES FUNCTION AS A LANDSCAPE 
MACHINE?

CASE STUDY: PROJECT BY ALTERRA TO DEVELOP AN AGROPARK IN THE 
STATE OF AGUASCALIENTES, MEXICO.
• WORK VISIT TO AGUASCALIENTES 
• LITERATURE RESEARCH
• EXPERT INPUT
• MAP STUDY

STEP IV: CONCLUSION

DRAWING CONCLUSIONS BASED ON THE RESEARCH CONDUCTED DURING 
THE THESIS.

WHAT IS THE POTENTIAL OF AN AGROPARK TO FUNCTION AS A LANDSCAPE 
MACHINE?

DERIVED FROM RESULTS OF STEP I, II AND III

RESEARCH
OBJECTIVE

RESEARCH 
QUESTION

RESEARCH
STRATEGY

RESEARCH
OBJECTIVE

RESEARCH 
QUESTION

RESEARCH
STRATEGY
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Summary
The case study in Aguascalientes is used to investigate the potential of an 
agropark to function as a landscape machine, with a focus on development 
of a productive landscape and the natural-industrial character. With regard 
to this focus it can be concluded that there are several  ways in which the 
agropark designed for Aguascalientes functions as a landscape machine.

The agropark has become a productive landscape in more ways than just 
the production of food. Through combination of infrastructure, water, 
ecology and recreation the agropark produces products such as clean water, 
habitats for flora and fauna, desirable micro-climate, and provides services 
as CO2 sequestration and aquifer recharge. Furthermore the motor behind 
a number of these products and services are natural processes. Gravity is 
used to transport manure and water, the wind is used for cooling, erosion 
is used to store water and so forth.  

Inside the agropark there is ample opportunity for the more natural 
character of the landscape machine. The central dry river bed can be 
seen as the backbone for that structure. But additionally to this are the 
wide verges along the roads, the infiltration areas, the helophyte filters, 
small woodlands and grasslands. Furthermore the incorporation of land-
dependent agriculture gives the agropark a more natural appearance 
(although there is nothing natural about the agriculture itself). The 
influence of the agropark however does not end at the borders of the park. 
Through rural transformation the hinterlands of the agropark are also 
influenced. The area West of the agropark will, mostly by its own effort, 
be restored to a natural grassland system. The incorporation of a more 
dominant natural character plays an important role in the diversification of 
the productivity of the agropark as described above.

4CHAPTER AGUASCALIENTES
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Figure 4.1 The world, Mexico and location of the state of Aguascalientes
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The state of Aguascalientes is located in the centre of Mexico. It has a 
surface area of approximately 5589 km2, making it one of the smallest 
states in Mexico, and is divided in eleven municipalities. There is a North-
South corridor of relatively flat land in the middle of the state with 
concentrated, intensive land uses including population centres, agriculture, 
industry, infrastructure and utilities. About 80% of the State’s population 
is concentrated in this main North-South corridor (900000 out of 1.2 
million). The highest population concentration is found in the capital city 
Aguascalientes, with 600000 inhabitants. Additionally to the capital city, 
some small towns are located in the central corridor. Outside the corridor 
population densities are very low, and sizeable concentrations sparse. The 
mountainous area at either side of the corridor is characterized by grass- 
and shrublands, with the occasional forest. The height difference in this 
area is 1400 meter, from 1600 to 3000 meter above sea level. This limits 
the possibilities for land uses which include temporal (rain-fed) agriculture 
and grazing (mainly cows), a high contrast with the intensively used central 
corridor. 

Aguascalientes has a gross regional product of 99 billion Pesos (6 billion 
Euro), which is more or less in line with the size of the State. With 85000 
pesos (over 5000 euro), per capita income is relatively high (as compared 
to other states). Of the total employment 7% is in agriculture, 29% in 

manufacturing and 64% in services. Based on total output, manufacturing 
is by far the most important sector. Economic growth has fluctuated over 
the past five years, due to the world level economic crisis. Insofar as a 
long-term trend may be derived from present figures, average growth may 
come out as high as 5 to 10% per year once the world economy has fully 
recovered.

Aguascalientes has a semi-arid climate where the evaporation is 
substantially higher than the precipitation. Water is collected in reservoirs 
through runoff channels in the mountainous area and is mainly used to 
irrigate  agriculture in the central North-South corridor. The main source 
of water however are the aquifers located beneath the state. Over 2800 
wells tap into these aquifers, extracting 534 million m3 of water. 300 m3 is 
effectively recovered for aquifer recharge, leaving an annual deficit of 234 
million m3.

An extensive analyses of the state can be found in the appendix of this 
thesis. To provide the reader with an impression of Aguascalientes, the next 
page shows a short overview, depicting the most relevant and interesting 
information based on the analysis of the state.

THE STATE [4.1]
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in the state of Aguascalientes 
is semi-arid. The amount 
of precipitation is less than 
the amount of evaporation. 
As a result water is a scarce 
resource.

is the capital of the state. 
With a population of 600.000 
out of 1.200.000 it is the 
largest urban concentration 
by far. 

THE CLIMATE

AGUASCALIENTES

NOPALLES is a characterizing vegetation 
in Aguascalientes. The 
dry steppe vegetation is 
mainly associated with 
the desert thicket and 
xenophile vegetation type 
of vegetative communities.

POPULATION

AGRICULTURE is the main land use, it covers 
about 35% of the states’ 
surface. It can be divided in two 
categories, irrigated and rain 
fed  agriculture. Agricultural 
commodities include pork, beef, 
poultry, milk, garlic, chillies, 
corn, guava, grapes and lettuce.

in the centre of the state 
is where the intensive 
land use is concentrated 
(including population 
centres, agriculture, 
industry, infrastructure 
& utilities)

A NORTH SOUTH CORRIDOR

THERMAL WATER
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INFRASTRUCTURE crosses the state in a North-South and 
East-West direction, giving access to 
the surrounding states, metropolises 
(Mexico, Monterrey and Guadalajara) 
border and the Gulf and Pacific coast. 

POPULATION density is relatively high 
with  211 inhabitants per 
km2, almost four times as 
high as the Mexican average. 
Average age in the state 
is relatively low. Half the 
population is under 25 and 
almost one third is younger 
than 15.

GEOGRAPHICALLY the state  is located in the 
middle of Mexico, which offers 
an advantage as strategic point 
for investment.

ELEVATION in the state goes from 
1600 to 3000 meter 
above sea level. This 
mountainous area is 
intersected by canyons, 
formed by runoff 
channels that have 
eroded the area over 
time.

HACIENDAS large estates from the 
19th and beginning 
of the 20th century, 
are a visible reminder 
of one of the reasons 
for the  (agricultural) 
revolution in 1910.

THERMAL WATER is present in abundance in the state 
and is the reason why the capital city 
and state are called Aguascalientes. 
Geothermal reserves are abundant, with 
likely reservoir temperatures between 55 
and 160 ˚C.

WATER RESERVOIRS serve as catchment areas 
for rainwater, which 
is supplied by runoff 
channels that cross the 
mountainous area of the 
state.
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LOCATION CHOICE[4.2]

As described in chapter one, the case in Aguascalientes is a real project where 
a Dutch team from Alterra will cooperate with a team in Aguascalientes 
to develop an agropark as part of a Metropolitan Food Cluster. Part of 
this process had been a working visit to Aguascalientes. One of the task 
accomplished during this week was to determine a suitable location for 
the agropark, since no location was selected yet. Suitability is based on a 
number of location criteria, derived from input by participants during the 
work week and the knowledge of Steef Buijs, the leading designer on the 
Dutch team. In figure 4.2 the location criteria and their location in the state 
are depicted. 

When combining all factors in one map and placing a buffer around them 
within which the factor can still be regarded suitable, it results in a map 
where dark grey shows suitable location (a location where many location 
criteria are in located) and light grey and white shows unsuitable locations 
(a location where very little/no location criteria are located). Although 
some of the information in the map was still provisional or incomplete, 
the overall picture shows a strong emphasis on the central North South 
corridor of the state.

From this map two suitable locations where derived, see figure 4.3. Location 
1 is close to the A45 and A66, the gas pipe-line and the railway junction 

(linking to both coasts, to Mexico-City, Guadalajara and Monterrey, and to 
the US). Furthermore, it is located near Aguascalientes City (availability of 
skilled labour, urban market). Current land use is extensive and there are 
opportunities for a combination of an agropark and consolidation centre. 
The only weak point is the availability of ground water. Location 2 is close 
to the A45, gas pipeline and north-south railway. Furthermore, the most 
productive sourcing area of the State (offering agriculture-minded skilled 
labour too) is nearby. Another strong point is the availability of water from 
both the  Presidente Calles dam, and a smaller reservoir near the location.

The actual location choice for the project by Alterra took some time, since 
there are other aspects than the one mapped during the work week. 
Aspects such as land ownership, land prices and so on. To be able to 
continue with this thesis, I chose one of the two locations derived during 
the work week as location. As a result, from this moment on the project by 
Alterra has had very limited influence on the thesis.  

On the basis of the information described above, location 2 has been chosen 
as location for this thesis. This location offers more opportunities for the 
agropark, for example because of the availability of water. Furthermore the 
area is located in an diverse landscape which gives more opportunities to 
develop an agropark as landscape machine.
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Figure 4.2 Location criteria agropark
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LOCATION 2

LOCATION 1

Figure 4.3 Locations agropark
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AGROPARK LOCATION 
[NEAR CITY, INFRASTRUCTURE, WATER, 
FLAT SURFACE AREA, CURRENTLY LOW 

PRODUCTIVE LAND USE]

PRODUCTIVE, IRRIGATED 
AGRICULTURE

TEMPORAL AGRICULTUREMOUNTAINOUS AREA, EXTENSIVE LAND USE
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AGROPARK DESIGN[4.3]

Companies
The basis for the agropark design is formed by the companies and functions 
that are located in the agropark. An essential feature of the agropark is the 
combination of various functions, these can be divided in:
• Production: functions that produce products. This can include 

greenhouses (vegetables, herbs, flowers, pot plants, pharmaceuticals), 
animal husbandry (dairy, poultry, pigs, goat, sheep) and so forth.

• Processing: functions that process products. First of all this includes 
products that are produced in the agropark, for example a milk 
factory to process the milk produced by cows. Secondly this includes 
processing products from surrounding Rural Transformation Centres 
(RTC) and from import.

• Trade and distribution: functions that store, trade and distribute 
products. Including this makes it possible to exercise control over 
the whole food chain. Important activities on the agropark include 
cold storage, conditioned transportation of fresh products and other 
facilities for wholesalers and retailer chains. As with the processing 
functions, this also applies for products from surrounding RTC and 
from import.

The exact combination of all these different possibilities depends on 
the companies that want to settle in the agropark. For the thesis this is 

based on interested entrepreneurs in Aguascalientes.  The most important 
companies for the development of the agropark in Aguascalientes are:
• San Jacinto: dairy
• La Huerta: fruit and vegetables
• Frucasa: guava
• Vali: feed importer
• Dasa: chili
• Carnitas San Pancho: pigs
• Nutrypollo: poultry
• Los Rancheros: chili, garlic and vineyard
• Bison: agricultural construction industry

This gives an indication for functions that might be located in the agropark. 
However, the exact implementation of these functions would be the 
result of business ambitions formulated by the individual entrepreneurs. 
Although this has not yet taken place, it is still possible to design with 
the functions because there are some guidelines that can be used. The 
guidelines are derived from the functioning of an agropark in general, 
limitations and opportunities at the location and the focussed research 
objective formulated in the second chapter.
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FUNCTIONS AGROPARK

Combination of varied functions (production, processing, trade & 
distribution).

Functions based on interested (local) entrepreneurs.

Combination of animal and plant production (for optimal use of waste 
flows). 

Urban concentrations (as source of labour).

Transportation infrastructure (for the supply and export of cargo).

Elevation (to use for moving flows using gravity, or to avoid for functions 
that need a flat surface area).

Water availability (from the aquifer or surface water reservoirs).

Sourcing areas (Existing, intensive and sustainable land-dependent 
agriculture that can function as sourcing area for the agropark).

Land prices & Current land use (extensive land use might be more easily 
available).

POTENTIALS AND LIMITATIONS LOCATION

Effective and economic (minimal) size for each function.

Distance between companies (for optimal use of waste flows and 
prevention of health risks)

Separated access (for supply and export of cargo and tourism).

Quantity and quality of waste flows (coordination between the various 
functions)

CPU as “centre” of the agropark (function where most waste flows come 
together and are purified, converted and so forth) 

Rain water catchment on roofs (rain water is an important source of high 
quality water)

Micro climate (to minimize the need for cooling and to provide a nice 
work environment). 

Visibility of all functions of the agropark (to generate public support, 
show the relevance of the agropark, demonstrate a new kind of food 

production, show the connection between the different functions). 

Access to demonstration units and test fields where possible (to generate 
public support, show the relevance of the agropark, demonstrate a new 

kind of food production).

Combination of natural and industrial nature (an agropark not as 
industrial area but as landscape machine, showing the link between the 

land-dependent production and the agropark).

WITHIN AGROPARK

Figure 4.5 Guidelines design companies agropark
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Unit block: 1
Hectares: 35
Function: pig farm, meat processing and 
demonstration unit.

Unit block: 2
Hectares: 50
Function: dairy farm, support & processing 
(including milk factory) and demonstration 
unit.

Unit block: 3
Hectares: 30
Function: chicken farm, meat processing and 
demonstration unit, mushroom farm and 
demonstration unit.

Unit block: 4 a-b
Hectares: 24
Function: power plant
 4a gas fired power plant (12ha).
 4b biomass power plant (12ha).

Unit block: 5
Hectares: 5
Function: storage

Unit block: 6
Hectares: 9
Function: parking
 6a car parking (2ha)
 6b truck parking (7ha)

Unit block: 7
Hectares: 5
Function: Central Processing Unit (CPU) 
including algae farm.

Unit block: 8
Hectares: 12
Function: park management

Unit block: 9
Hectares: 300
Function: greenhouses (including support 
[9a] and demonstration unit [9h])
 

Unit block: 10
Hectares: 10
Function: railway terminal including reefer 
storage.

Unit block: 11
Hectares: 95
Function: general processing, (cold)storage, 
distribution and trade

Unit block: 12
Hectares: 840 
Function: land-dependent production, 
drought resistant crops (fodder and food), 
test fields.
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Figure 4.6 Companies agropark
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Infrastructure
Since the agropark is not only a base for production and processing for the 
state of Aguascalientes, but also for neighbouring states and three large 
metropoles in Mexico, connecting the agropark to external infrastructure 
is of major importance.

The most important road connections between the agropark and its 
environment is route 45 which crosses the agropark in a North South 
direction. Route 45 is an important highway in the state of Aguascalientes, 
traversing the length of the state from North to South, and as such connects 
the agropark with the state itself and the neighbouring states. It is also part 
of the route to the metropolises Mexico City, Guadalajara and Monterrey, 
the Pacific and Gulf Coast and the US border.

Another important connection between the agropark and its environment 
is the railway. Located in the South East corner of the agropark is a railway 
terminal. The railroad, similar to the route 45, traverses the state in North 
South direction. Additionally the railway breaches of to the East just 
before it reaches Aguascalientes. As such the railroad has the connections 
described above, except in Western direction excluding the Pacific Coast 
and Guadalajara. 

There are many different kinds of infrastructure inside the agropark. They 
can be grouped in two different categories:
• Roads & railway
• Utilities 

The road & railway network in the park can be divided in the following 
types, and can be distinguished by the amount of traffic they are able to 
handle: 
• Primary roads: Primarily for supply and export of cargo. Handles the 

greatest amount of (heavy) traffic and is linked to route 45. Road profile 
will normally be either two times 10 meter or one time 20 meter. All 
the roads on this level have a road verge of at least 10 meters, offering 
sufficient space to combine pipes and cables with a fully developed 
tree line and walking and biking lane. They are located at the edges of 
the agropark in accordance with the zoning of the agropark.

• Secondary roads: These roads are also primarily for the supply and 
export of cargo, but handle less traffic. They are usually located 
between a unit block and a main road. Road profile will normally be 
either 10 or 20 meter, depending on amount of traffic. All the roads 
on this level have a road verge of at least 10 meters, offering sufficient 
space to combine pipes and cables with a tree line and walking and 
biking lane.

external 
infrastructure

internal 
infrastructure

A

Figure 4.7 Infrastructure
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• Tertiary roads: There are two kinds of tertiary roads. The first kind are 
primarily for the supply and export of cargo and are located within a 
unit block. The second kind is located outside the unit blocks. Although 
these roads are suitable for supply and export of cargo, this should be 
concentrated on the primary and secondary roads wherever possible. 
Tertiary roads are 10 meter wide with 10 meter road verges.

• Quaternary roads: Roads within the agropark which handle the least 
amount of cargo. They are located between the various agricultural 
fields within the agropark. Road profile differ according to their 
function. In general they will be small with a maximum width of 10 
meter, having small road verges supporting small trees or other 
vegetation. Due to the limited transport on these roads they are 
also suitable for recreational function, proving a dense structure 
throughout the agropark.

• Recreational roads: The main recreational road will be parallel to the 
riverbed which crosses the agropark from East to West. Outside the 
agropark it connects to the San Pedro river in the East (which runs 
from North to South in the middle of the state) and the mountainous 
area in the West. Within the agropark it connects to the various 
demonstration function in the agropark and provides visibility on all 
aspects of the agropark. Because it is near the river bed with its natural 
vegetation it has a nice microclimate and atmosphere. As described 

above the quaternary roads are also part of the recreational network.
• Railway: The railway runs parallel to the Eastern edge of the agropark. 

It is a single track, but has a second track at the railway terminal in 
the South East corner of the agropark. This second track has a total 
length of one km so large freight trains are able to (un)load. Part of 
the railway terminal is storage space for reefer containers (containers 
with their own cooling unit, used to transport frozen/cooled products)

The second major infrastructural network in the agropark is the utility 
network accommodating the various input and output flows in the 
agropark. This network connects all production and processing together. At 
the core of this network is the Central Processing Unit (CPU), where waste 
is treated, energy generated, compost produced and so forth. 

The infrastructure, which main function is to allow transportation of 
products and people, also plays an important role in other aspects. For 
example in providing a habitat for species, prevent noise and odour 
nuisance, capture particles, providing a nice and healthy environment to 
work in, CO2 sequestration, infiltration areas for runoff water, visibility of 
the boundaries agropark, and so forth.

B
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Figure 4.8 Infrastructure agropark
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Figure 4.9 Primary road

Figure 4.10 Secondary road
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Water
Considering the semi-arid climate of Aguascalientes and the increasing 
demand on water, it can be noted that water as a resource for the agropark 
is of critical importance. The current water use in the agricultural sector 
is often unsustainable, overtaxing  and wasting precious resources. 
Transforming the sector by the expansion of land-independent production 
in closed systems, optimize water recycling and cascading and so forth 
gives the opportunity to increase production with sustainable and optimal 
use of resources. 

The agropark is at the centre of this rural transformation. The water 
requirements of the agropark are highly differentiated, both in terms of 
quality and quantity. Water quality can be divided in four categories:
• [1]Rain water
• [2]Drinking water
• [3]Surface water
• [4]Grey water
Rain water has the highest quality and grey water the lowest. In the 
agropark, principles of sustainable water management are used. This 
means that in the overall design both water quantity and quality of surface 
water and ground water is taken into account. 

In the following section the water system of the agropark will be described. 
To place this system in the larger context and provide some insight in the 
current situation regarding water as a resource, a short overview on state 
level will be given. This will be followed by a description of the water 
system in the agropark, regarding potential water sources on the location, 
and water requirements of the agropark, followed by catchment, storage 
and (re)use of water. In several drawing in this section, water quality will be 
referred to using the [number] in front of the categories described above.

Figure 4.11 Water in Aguascalientes
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Aguascalientes has a semi-arid climate with an average annual rainfall 
of 526mm. The rain flows through runoff channels in the mountainous 
area, from higher to lower areas. Most important rivers are the San Pedro 
running North-South through the central corridor, and the Calvillo running 
to the South-West through the Huajúcar Valley. Outside the rainy months, 
from the middle of May till the end of October, rivers are mostly dry.

In some cases the rain water is collected in surface water reservoirs (the 
Presidente Calles dam being the most important) which is then mainly 
used for irrigated agriculture (currently the state’s primary sector employs 
80% of the water). These basins range from large, permanent water basins 
which contain water whole year round, to very small basins that are dug 
and used by individual farmers on a temporary basis. 

The water collected this way is not enough to meet all the diverse demands 
for water in the state. Therefore there is another important water source, 
the wells. The state has over 2800 wells, of which approximately two-
third are used for agriculture and one-third for urban uses. The wells are 
drawing water from the aquifers beneath the state, and have an average 
depth of 140 meter.

There are five separate aquifers in the state of Aguascalientes. The most 
intensively used is the central aquifer in the centre of the state, the Valle de 
Aguascalientes. However, all five aquifers are being overexploited. Annually 
534 million m3 of water is extracted of which 300 million m3 is effectively 
recovered for aquifer recharge, leaving an annual deficit of 234 million m3. 
This means that the groundwater is overexploited by almost 200%. This 
problem becomes evident when looking at the depth at which the water is 
extracted. It increased from an average of 33 meter in 1965, to 87 meter in 
1985 and 145 meter in 2005 (Salcedo, Shortle & Macias 2012, p.4). 

runoff
channels

reservoirs

wells

aquifer

Figure 4.12 Current situation water Aguascalientes
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The water needed to meet the demand of the agropark can come from 
various sources. 
• Rain: average rainfall is a little more than 500mm a year. About 400mm 

falls from June to September, the remaining 100mm falls evenly 
distributed in the other months. 

• Surface water: west of the agropark is a reservoir which contains 
water whole year round. It is approximately 1km2 and contains around 
2,500,000m3 of water. It is fed by runoff channels from a  catchment 
area of approximately 100km2. 

• Aquifer: the agropark is situated above the largest aquifer in 
Aguascalientes, the Valle de Aguascalientes. The water is located at 
a depth between 50-100 meter. There are 16 wells in the area of the 
agropark which extract water from the aquifer with an average water 
temperature of 30 degrees. 

• Waste water: the agropark is located near the town of Rincon de 
Romos. It has approximately 28,000 inhabitants. If the average water 
use per capita is 100 litre the total amount of water that could be 
treated would be 1,022,000 m3 per year (100x365x28,000=1,022,00
0,000L=1,022,000m3). The quality of the water would depend on the 
kind of treatment, but considering the costs it would likely fall into the 
grey category after treatment.

In figure 4.13 an overview of the water requirements of the various 
functions in the agropark is presented. Figure 4.14 on the next page depicts 
a more detailed table with the required water volumes and quality for the 
various functions in the agropark. In this table, figures in black represent 
the total amount of water for a function, figures in grey refer to amounts 
of water needed for the different aspects of a function. Figures between 
brackets represent a possible alternative water source. Regarding the 
total water need, figures in bold represent the amount of water based 
on preferred water sources. Below are several other options, based on 
alternative water sources. The first alternative is based on using a as high 
as possible water quality. Therefor rain water is used  as drinking water for 
cows, chickens and pigs, for cooling of power plants and several uses for 
processing, and surface water for irrigation of the vegetation. The second 
alternative is based on minimizing the use of rain water for all functions, 
since the demand by greenhouses is high. The final alternative is based 

on an alternative share of vegetables in the greenhouse. If production in 
the greenhouse is only 70% vegetables, the amount of rain water needed 
decreases with one third. This will be compensated by an increase in 
surface water. For the remainder of design the third option will be used 
when referring to water requirements of the agropark, since a share of 
70% vegetable is realistic and better suited to the limitations of the site.

For all alternatives the amount of water needed for the land-dependent 
production within the agropark is highly variable. It depends both on the 
crop that is crown and the irrigation technique that is used. To give an 
indication, independently from irrigation technique, buffalo grass could be 
grown without additional irrigation, corn would need 840,000 and alfalfa 
8,400,000m3 per year. 

Furthermore the table indicates the quality and quantity of the output 
of waste water of several functions in the agropark, based on water 
consumption and the occurring processes. Possible re-use options are 
also given. Calculations are based on similar calculations for an agropark 
in Nellore, adapted to the specific functions and specifications of the 
agropark and the context of Aguascalientes.

water 
supply

water 
requirements
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VEGETATION
1,540,000 

[4] 

280,000 [2]

50,000 [4]

760,000 [2]

50,000 
[4]

240,000 [2]

60,000 [4]

540,000 [1]

100,000 [2]
2,000,000 [1]

1,000,000 [3]160,000 [2]

1,330,000 [2]

LAND-DEPENDENT PRODUCTION
e.g. 0 BUFFALO GRASS

e.g. 840,000 [3-4] CORN

e.g. 8,400,000 [3-4] ALFALFA

Figure 4.13 Water requirements agropark
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UNIT BLOCK FUNCTION SURFACE [HA]

rain drinking surface grey amount quality possible re-use
1 Pig farm 35 280.000 50.000 45.000 grey (van processing) stable cleaning

Pig farm [210,000] 210.000 50.000 35.000 grey (van stable cl) irrigation vegetation
Pig demo
Pig meat processing 70.000 45.000 black irrigation vegetation (pt)

2 Dairy farm 50 760.000 50.000 100.000 grey (van processing) stable cleaning
Dairy farm [400,000] 400.000 50.000 45.000 grey (van stable cl) irrigation vegetation
Dairy demo 340.000 black (manure) irrigation vegetation (pt)
Dairy support & processing 360.000

3 Chicken &mushroom farm 30 240.000 60.000 30.000 grey (van processing) stable cleaning
Chicken farm [140,000] 140.000 60.000 55.000 grey (van stable cl) irrigation vegetation
Chicken demo
Chicken meat processing 60.000 40.000 black irrigation vegetation (pt)
Mushroom farm [40,000] 40.000
Mushroom demo

4 Power plant 24 540.000 [540,000] 220.000 grey (minerals/hot) stable cleaning
4a Powerplant (gas fired) 12
4b Powerplant (biomass) 12

5 CPU (algea etc.) 5

6 parking 2

7 truck parking 3

8 Park management 12 100.000

9 Greenhouses 300 3.000.000 160.000 1.200.000 grey (with nutrients) irrigation vegetation  
9a Greenhouse support 15

9b-g Greenhouses 135
9h Greenhouse demo 15
9i-l Greenhouses 150

greenhouses (70% veg) 2.000.000 160.000 1000000 (pt)
   

10 railway terminal 10

11 processing 95 [1,330,000] 1.330.000 640.000 grey stable cleaning & irrigation vegetation

vegetation 140 [1,540,000] 1.540.000
 

12 land dependent production 840 depends on crops & irrigation method

total water need (pref) 3.540.000 2.870.000 1.700.000 8.110.000 waste water
grey                                           530,000

total water need (high quality) 5.660.000 750.000 1.540.000 160.000 8.110.000 grey (nutrient rich)               1,200,000
total water need (rain minimal) 3.000.000 3.410.000 1.700.000 8.110.000 black                                         450,000
total water need (pref veg 70%) 2,540,00 2.870.000 1.000.000 1,700,00 8.110.000 total waste water                 2,155,000

   

WATER REQUIREMENTS m3/year WASTE WATER m3/year

Figure 4.14 Detailed water requirements agropark
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Catchment of the various water sources is particularly relevant for rain, 
because it is a sustainable and high quality water source. Furthermore, 
the water from the other sources is more readily available when needed, 
therefore catchment is not such a relevant issue except for rain. Catchment 
of rain occurs in different parts of the agropark and its surroundings.
• The average annual harvestable rainfall from roofs is 0.5 m3 for each 

square meter of roof, with approximately 500mm rainfall. The total 
amount of roofs is approximately 500 hectares. This means that a total 
amount of 2,500,000m3 water can be collected on the roofs of various 
buildings in the agropark (500ha = 5,000,000m2 x 0.5 = 2,500,000m3).

• Catchment of rainwater is also happening in the catchment area 
for the reservoir. The area is about 100km2, total amount of water 
caught is 50,000,000m3 (100km2=10,000ha=100,000,000m2 x 0.5 = 
50,000,000m3).

• Catchment, and direct use, is also applicable for the land-dependent 
production area located within the agropark. The total amount of water 
that is caught amounts to 4,200,000m3 of rain (840ha = 8,400,000m2 x 
0.5 = 4,200,000m3). However, this water is not available for other uses 
within the agropark since it is used by the crops produced in the area.

Most of the rainwater cannot be used for the agropark, because there are 
“losses” along the way. For example, the catchment area for the reservoir 
will lose water along the way to infiltration, evapotranspiration, use by 
flora and fauna and so forth. Only a small amount of this water will reach 
the reservoir where the water is stored.

The quantity of the water that is caught cannot easily be changed. It is 
not possible to consciously influence the amount of rainfall, so catchment 
on the roofs will stay relatively stable (although ofcourse there is always 
the unpredictability of climate change). The amount of rainfall caught in 
the reservoir catchment area can be influenced. However, it would take 
a hydrological study of the area to determine what the effect of certain 
changes would be. It is even very difficult to estimate whether a change 
would have a positive effect or a negative effect on the amount of water 
that could be caught in the area. One thing that can be stated is that a 
small change in the percentage of runoff in the area has a large impact 
on the quantity of the water. For example, if the percentage of runoff is 
currently 5% and would become 6%, the amount of water that ends up in 

the reservoir would increase with 20%. Factors that influence the amount 
of runoff are related to infiltration and overland flow and include rainfall 
(intensity), vegetation, land use, soil composition and texture, and surface 
inclination (slope). 

Besides these factors, runoff and erosion by runoff are relatively high in 
semi-arid regions. This is related to precipitation and plant cover. Although 
precipitation is modest in semi-arid regions, it is capable of substantial 
runoff events. However, evaporation is also high and therefor soil moisture 
is generally insufficient to sustain adequate ground cover. As a result the 
ground is only limited protected from erosion. 

water 
catchment

quantity



72

Changing the quality of the water is better to predict and easier to 
influence. The quality of the rain water caught on the roofs in the agropark 
is already as high as is needed, but the quality of the surface reservoir can 
and must be improved. Currently the quality is not very high. The major 
cause is the amount of sediment that enters the reservoir. The sediment 
is a major source of habitat and water quality degradation e.g. clouding 
water, covering bottom organisms, eliminating aquatic life forms and it can 
serve as a carrier of pollutants and pathogens. The amount of sediments 
in the reservoir is so high for a number of reasons. First of all there is little 
vegetation in the catchment area due to over grazing by cows and temporal 
agricultural practices. As a result, there is little ground cover to protect 
the ground from the impact of the raindrops and little infiltration. Therefor 
there is a large amount of runoff. Due to lack of vegetation this overland 
flow picks up speed fairly easily, increasing the erosion process. This not 
only results in a loss of soil fertility due to the loss of the topsoil where the 
sediments are removed, but also impacts the water quality and habitats 
where the sediments are deposited. See figure 4.15.

To limit the amount of  sediment entering the reservoir there are several 
measures that can be taken. For one the grazing in the mountainous 
area should be limited so the natural vegetation can recover. This should 
happen automatically after a couple of seasons. The natural vegetation 

is dominated by grass species, with some thorny thickets and clumps 
of forest. The vegetation will cover the soil and protect it from erosion, 
slow the overland flow rate and increase infiltration. Furthermore 
tree strips could be planted along the steepest ridges, where erosion is 
severe. The root system will prevent the soil from eroding and increase 
infiltration. Furthermore the tree slows the runoff speed, provides a place 
for sediment storage and the canopy protects the soil from rain impact. 
Another measure that will happen automatically is depression storage of 
water and sediments in the old small water reservoirs dug  by farmers. 
Water collects in the depression, coming to a standstill or slowing enough 
to allow deposition of sediments. Furthermore the water will have more 
time infiltrate the soil. Apart from such measures it is possible to take more 
direct action along the runoff channels and the reservoir, as is shown in 
figure 4.17 till 4.19 on the next page.

quality

Figure 4.15 Erosion process
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CATCHMENT AREA RESERVOIR [3]
50,000,000m3

ROOF SURFACE AGROPARK [1]
2,500,000m3

WELLS [2]
οο m3

WASTE FLOW RINCON [4]
1,000,000m3

CATCHMENT AGRICULTURE [3]
4,200,000m3

Figure 4.16 Water catchment
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Figure 4.17 Buffer along runoff channel to improve water quality reservoir A-B
• Function: intercept sediments, nutrients, pesticides, prevents erosion 

through bank stabilization
• Two zones: zone 1 native shrubs and trees and zone 2 with native grasses
• Zone 1: shades water, acts as bank stabilizer to prevent erosion, absorbs 

some contaminants
• Zone 2: slow water runoff, sedimentation and absorption of contaminants
• After initial construction little maintenance
• Construction based on already naturally existing vegetation along riverbed 

(due to water availability)

Figure 4.19 Re-vegetation of slopes to improve water quality reservoir E-F
• Function: increase infiltration, water purification through subsurface water flow, 

reduce erosion and passive purification of water in reservoir.
• Re-vegetation of steep banks around reservoir to increase the infiltration and 

subsurface water flow.
• Active water purification through subsurface water flow by soil, passive purification 

by macrophytes at reservoir edge
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Figure 4.18 Helophyte filter to improve water quality reservoir C-D
• Function: allow deposition of sediments through reducing velocity 

water flow and active purification of water by macrophytes.
• Located at the entrance of surface reservoir (presence of water flow)
• Depth between 20-100 cm (optimal for growth macrophytes)
• Emphasis on emergent macrophytes as main water quality improvers
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After catchment of the various water sources the water may need to be 
stored before it is used. This is especially important because the supply of 
water is concentrated in a limited period of time, while the requirements 
of the agropark stay the same whole year round. Therefor it is important to 
store water and build up a buffer to last the dryer periods. Water security 
is a very import aspects for the agropark, since without water it cannot 
function properly. In a semi-arid region where water is a scarce resource 
this is even more the case.
• Rain: the rainwater that is caught on the roofs of the various buildings 

needs to be stored because rainfall is not occuring consistently during 
the year, while the demand will continue whole year round. The 
option to store the water in surface reservoirs is not very sustainable. 
The total potential evaporation of water during a year amounts to 
1400mm. This far exceeds the amount of precipitation, so storage in 
a surface reservoir would not leave any water available for the use 
in the agropark. Another option is to store the water beneath the 
unit blocks that need the rain water. As such the water is within easy 
reach, pollution is unlikely and evaporation is prevented. Underground 
storage is needed beneath the power plant and the greenhouses, since 
those functions need rain water quality. Total catchment that should 
be stored beneath the power plant is 615,000m3 a year. Since 4/5 of 
this catchment happens in four months there is the need for a buffer. 
Input in these months is 492,000m3, use in these months is 180,000m3 
(540,000/12x4). The amount that needs to be stored is 492,000m3 - 
180,000m3 = 312,000m3. With an underground basin with a depth of 
3 meters, this amounts to a total area of 104,000m2 or 10,4 hectares. 
This is easily constructed beneath one of the power plants. For the 
greenhouses the total area for rain water storage is 30.6 hectares.(total 
of 1,980,000, 1,584,000-666,000=918,000storage, 306000 m2/30,6ha)

•   Surface water: treated surface water needs to be stored beneath the 
greenhouse. Since this water basin will be replenished during the rainy 
months because the large surface reservoir will overflow, the same 
calculations as carried out above can be applied. As a result the treated 
surface water storage will be 15.3 hectares and store 459,000m3 water. 
Storage of surface water also happens in the surface reservoir East of 
Rincon de Romos. The reservoir can store around 2,500,000m3 of water. 
There is also a large number of very small reservoirs in the mountainous 

area around the large reservoir, where temporary depression storage 
takes place. Where the land use is still agricultural the basins function 
as temporary water reservoirs. However, a large number does not 
need to serve as water reservoir since there is no longer agriculture in 
the area. In that case the reservoirs can function as natural depression 
storage for water and sediment, reducing runoff flow, sediment export 
and providing a relatively rich natural environment due to water 
availability. Lastly surface water is stored in a number of sand dams in 
the agropark. A sand dam is a small dam build on and into the riverbed 
of the seasonal river. Through the accumulation of sediment, water is 
stored behind the dam. The amount per sand dam is not very large 
compared to the other amounts (indicative 3,000m3 per sand dam) 
but is just enough to be used to test irrigation methods on some fields 
in the agropark. On the next pages a sand dam is described in more 
detail.

The dimensions given for the subsurface water basins should be adequate, 
but can easily be increased a little to be able to deal with uncertainties 
regarding the water.

storage
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RESERVOIR [3]
2,500,000m3

SUBSURFACE BASIN AGROPARK [1]
312,000m3 BENEATH POWER PLANT (10.4 HA)
918,000m3 BENEATH GREENHOUSE (30.6 HA)

AQUIFER[2]
οο m3

DEPRESSION STORAGE [3]
X m3

SAND DAM [3]
3,000m3 (AROUND 3,000 EACH)

SUBSURFACE BASIN AGROPARK [2]
459,000m3 BENEATH GREENHOUSE (15.3 HA)

Figure 4.20 Water storage
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Figure 4.21 Depression storage of water and sediment in small water reservoirs

Figure 4.22 Water storage between sand particles behind sand dam
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Figure 4.23 Water storage in basins beneath greenhouses
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Sand dam
• Provides water even in the dry periods
• Provides protection against evaporation
• Reduction of contamination by e.g. livestock
• Natural filtration of water through subsurface flow in the riverbed 
• Inexpensive structure
• Structure requires little maintenance
• A cascade of dams can raise groundwater levels in a larger area, 

positively affecting the environment
• Sand can be harvest from behind the sand dam
• A sand dam can rehabilitate gullies

• During heavy rainfall or overflow discharge of the upstream reservoir, 
(large quantities of) sediments are transported through the river

• Sedimentation of sand will start to occur some distance upstream of 
the dam, since the dam reduces flow velocity 

• Through reoccurrence of this process the area behind the dam will 
slowly fill up with sand, eventually filling up the total volume behind 
the dam. Because of the relatively rough texture of sand, water can be 
stored in the space between sand particles, see figure 4.24

• Throughout the year water levels will drop due to extraction of water, 
minor evaporation and leakage through the dam and bedrock

• Subsurface water flow through the riverbed and riverbanks will slowly 
and partly refill the groundwater level at the dam. Hence volume of 
extraction is considerably larger than just the volume present in the 
riverbed sands

• Summarized, sedimentation upstream of the dam structure enlarges 
the natural water storage capacity of the riverbed

advantages

functioning

The riverbed located in the agropark is suitable for the construction of a 
sand dam for a number of reasons.
• The material in in and around the river is sandy with a medium texture. 

As a result the saturation rate is approximately 40% and 25% of water 
can be extracted

• There is indication that the bedrock beneath the riverbed is either 
impervious or almost impervious, resulting in little loss of water 
through percolation  

• The riverbanks at either side are high (enough) to prevent flooding of 
the environment during heavy rainfall

• Maximum river width of 25 meters
Additionally 
• The vegetation around the riverbed increase infiltration of water, 

enlarging the subsurface water flows through the riverbanks and 
riverbed, resulting in larger refill capacity of the sand dam

• For this reason the dams are spaced rather widely, to allow additional 
refill of the groundwater behind the structure

• The dams are situated in locations where riverbed width, height of 
riverbanks and almost imperviousness of the bedrock is deemed 
appropriate

• Extraction of the water by the use of a pump and outlet(s) situated 
near the dam  structure

design

Figure 4.24 Principle sand dam
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WOODLAND AREA
 RIVER BANK STABILIZATION, INCREASING INFILTRATION &
 REFILL OF SAND DAM

NATURAL GRASSLAND
 INTERCEPTS SEDIMENTS, NUTRIENTS AND POLLUTANTS,
 INCREASING INFILTRATION & REFILL OF SAND DAM
 

IRRIGATED AGRICULTURE
 TEST FIELDS FOR IRRIGATION METHODS 

TEMPORAL AGRICULTURE
 DROUGHT RESISTANT CROPS (E.E. BUFFALO GRASS)

(DRY)RIVERBED, 
 SUB-SURFACE REFILL AND PURIFICATION, 
 RECREATIONAL ROUTE 

SAND DAM
 SOURCE OF WATER FOR TESTFIELD

TEMPORAL SURFACE WATER RESERVOIR
 EXISTING STRUCTURE, ADDITIONAL SOURCE OF WATER FIELDS

GREENHOUSES

Figure 4.25 Sand dam
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Figure 4.26 Impression sand dam
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Water recycling, for sustainable and optimal use of water, is an important 
aspect of the agropark. In contrary to land-dependent agriculture, the 
closed systems on the agropark allow much more control over the water 
output, besides being more economical to begin with. As shown in the 
detailed table at the beginning of this section, several of the functions have 
a rather high grey water output which can be utilized (after purification) for 
several functions. In figure 4.27 the quality and quantity of the waste water 
from several functions in the agropark is shown.

The quantity of waste water from the agropark depends on water 
consumption and the occurring processes. The total amount of waste water 
is 2,155,000m3. If all this water is purified, the waste water can cover the 
requirements for grey water to clean the stables, while leaving a sufficient 
amount of water to maintain the public green in the agropark. The design 
of the agropark functions in such a way that there are no contaminated 
effluent streams leaving the agropark. The only “output” of water from the 
agropark itself is the water that infiltrated through the infiltration areas 
to prevent runoff, helophyte filters, riverbed and so forth. However, in 
emergencies this can become a possible input again through extraction of 
groundwater. More likely however  is the positive influence on the recharge 
of the aquifer.

The quality of the output water is dominantly grey. Additionally there is 
black water (category [5]) which comes mainly from manure. There are 
several ways to purify the water so it can be utilized for other functions
• Water treatment plant: the CPU includes a water treatment plant 

where, depending on aspects such as specific chemical compounds, 
turbidity, presence of algae/organic matter, waste water and 
surface water can be treated. Treatment could include coagulation, 
flocculation, sedimentation and sand filtration.

• Algae installation: The CPU also includes an algae installation. In a 
closed system algae are very effective in treating waste water, adding 
the extra benefit of the additional output of the algae which can be 
used as feed, for fuel production, as source of biomass and so on.

• Helophyte filters: helophyte beds have proven to be a good method 
for natural water purification. The main goal of the helophytes in 
the agropark is to purify eutrophic water. Since the water will only 

remain in the beds a relatively short time, evaporation should not be 
a problem. The helophyte beds are around 1,5 hectares each, with 
a hydraulic load of about 60L/m2. The total surface of filterbed that 
is needed depends on the desired water quality and the quality and 
quantity of the output.

All these methods, from very technical to natural can be used to treat 
water. It might be necessary to combine two methods to reach the desired 
quality. On the other hand, some of the waste water does not need to 
be treated, for example grey water from processing functions can be used 
directly to clean stables. The different water qualities should be separated 
from each other, so water quality is not negatively influenced.

Through recycling of water on the agropark, water is used in a sustainable 
and optimal manner. However, another possibility to handle water in 
a sustainable manner is by reducing the water need of functions in the 
agropark. In figure 4.28 and 4.29 on the next page two possibilities are 
depicted.

water
re-use
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80,000 [4]
45,000 [5]

145,000 [4]

340,000 
[5]

85,000 [4]

40,000 [5]

220,000 [4]

1,200,000 [4]

640,000 [4]

WATER TREATMENT PLANT AND ALGEA FARM [CPU]

WASTE WATER FROM AGROPARK [4&5]
530,000m3 GREY
1,200,000m3 GREY (NUTRIENT RICH)
425,000m3 BLACK  

2,155,000 TOTAL

 

HELOPHYTE FILTERS

INFILTRATION AREAS

Figure 4.27 Water “output” agropark
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Figure 4.28 Reduction of water use by positioning buildings perpendicular to the dominant wind direction for cooling, and at distances to optimise influence of wind shear
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Figure 4.29 Reduction of water use by reducing heating through solar rays, optimise roof angle and albedo.

REGULAR ROOF:
SH = Si (1-A)SIN (SAg)
      = 0.78 (1-0.1 SIN(70)
      = 0.66 CAL/CM2 MIN

ADDAPTED ROOF:
SH = Si (1-A)SIN (SAg)
      = 0.78 (1-0.1) SIN(50)
      = 0.53 CAL/CM2 MIN

+ALBEDO OF WHITE SURFACE:
SH = Si (1-A)SIN (SAg)
      = 0.78 (1-0.25) SIN(50)
      = 0.44 CAL/CM2 MIN

WHERE:
SH  = SOLAR HEATING (IN CAL/CM2 MIN)
Si    = INCOMING SOLAR RADIATION (IN CAL/CM2 MIN)
A     = ALBEDO (1-A GIVES THE PERCENTAGE ABSORBED)
SAg = GROUND SUN ANGLE IN DEGREES
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Ecology
Within the agropark several ecotypes can be distinguished:
• Tree avenueS: There are several tree avenues in the agropark. The two 

formal avenues are located along the primary and secondary roads. 
The trees along the primary road are of the first order and are planted 
in a regular pattern. Since these roads are located at the “outside” of 
the agropark, they form a visible demarcation of the boundaries of 
the agropark. Because the avenue forms a semi-transparent boundary, 
the agropark will still be visible. The secondary roads are planted with 
second order trees. Along the other roads there is an informal tree 
line, with different densities. In general East-West oriented roads are 
more densely planted because the dominant wind direction is North-
South. They act as a wind barrier for the land-dependent production in 
the agropark. The undergrowth beneath the trees consists of grasses, 
shrubs and herbs. The ground  should not be levelled, since depression 
storage of water to prevent runoff is important. Overall, the tree cover 
in the agropark functions as visible boundary of the agropark, reduce 
surface temperatures, reduce evaporation of surface and ground 
water, increase infiltration surface for water, absorb dust and CO2, 
reduce noise levels, and provide a habitat for flora and fauna. Species 
should fit in the ecology of the region and be drought resistant.

• Dry river: The dry river is the most important green structure in the 
agropark. Due to water availability from the riverbed, vegetation is 
more pronounced and diverse compared to the dryer regions in the 
area. Because of the width of the structure and the limited amount of 
motorized vehicles, the zone plays a more important role as habitat for 
flora and fauna than the tree avenues. All the other benefits described 
above also apply here, as well as in the ecotypes described below. 

• Patches of trees and bushed: There are two larger wooded areas. One 
near the greenhouses, which screens the adjacent village from light 
pollution. The other one is located between Rincon de Romos and the 
processing area. It screens the agropark from the city, reduces surface 
temperature for the cold storage located in the processing area, 
and could function as a leisure area for the inhabitants of the town. 
Because of relatively dense vegetation cover it can manage a rather 
large amount of people and provides a nice micro-climate.

• Infiltration area: Besides the verges along the roads, there are 
several areas in the agropark that function as infiltration area. This 
is important since erosion by runoff plays a role in the agropark. The 
elevation difference may be minimal, but there is a lot of impervious 
surface. Providing areas near the unit blocks of the agropark taking 
natural slope into account, prevents this. In these areas the water has 
time to infiltrate, becoming sub-surface flows or percolate towards the 
aquifers. The infiltration areas near the dry riverbed will additionally 
function to refill the ground water behind the sand dam.

• Helophyte filters: There are a number of helophyte filters in the park 
to purify water. Generally they are about 1,5 hectares. Emergent 
macrophytes will be the dominant aquatic flora in the filter beds. 
However, infiltration of water around the helophyte filter will increase 
soil moisture and result in different flora in the direct environment.

• Sand dam: The riverbed behind the sand dam will stay open, with 
very little vegetation. However, through infiltration and availability of 
ground water behind the dam the vegetation in the direct environment 
can be positively influenced, similar to the helophyte filters.

• Grassland area: There are a few areas in the agropark where a dry 
grassland will occur. These areas do not receive additional irrigation or 
are located near a water source. Therefor a dry grassland system will 
appear, with vegetative communities of the type desert thicket and 
xenophile vegetation.

All in all the diverse vegetation will fulfil several function in the agropark. It 
provides a habitat for diverse flora and fauna, reduce surface temperatures, 
reduce evaporation of surface and ground water, increase infiltration 
surface for water, purify waste water, absorb dust and CO2, reduce noise 
levels, provide a visible boundary for the agropark, gives the agropark and 
its products a green and healthy image, and provides opportunities for 
recreation and leisure.

within agropark
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Figure 4.30 Ecology in agropark

FORMAL TREELINE  [BROAD]

HELOPHYTE FILTERS

INFILTRATION AREA
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INFORMAL TREELINE [THIN]

(IN)FORMAL TREELINE RIVERBED [BROAD]

WOODED AREA

GRASSLAND AREA

SAND DAM

RIVERBED
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Figure 4.31 Cross section diverse ecology agropark
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Outside the agropark , in the catchment area of the reservoir, the dominant 
ecotype will be grassland. When grazing by animals is reduced and controlled 
the grassland should restore fairly easily without additional investment or 
effort. The grassland will dominate the whole area, with diversification on 
some locations. The aspect that influences this diversification is mainly 
availability of (ground)water. Therefor the depression storages, along the 
riverbed and around the reservoir the vegetation will be more diverse. 
However, there are some additional aspects such as the orientation of the 
slope and salinity of the soil that also influence the flora (and fauna). Some 
planted vegetation along the steepest slopes would benefit the erosion 
control of the area. Dominant species in the area include Bouteloua hirsuta,  
Bouteloua curtipendula, Bouteloua gracilis, Aristida adscensionis, Lycurus 
phleoides, Opuntia streptacantha, Acacia schaffneri and Prosopis laevigata. 
In general dominant species belong to the genus Bouteloa, Acacia, Agave, 
Quercus and Zinnia. Fauna in the area includes white failed deer, mountain 
cat, coyote, grey fox, squirrel, raccoon, hare, spotted quail, barn-owl, and 
eagles. 

As already noted about the ecological network in the agropark, the natural 
grassland system incorporates more functions than just as habitat for 
flora en fauna. It is a productive area in that agriculture is still possible, 
but there is also a lot of potential for the production of honey and nopal. 

Furthermore, with careful management the area can be used as grazing 
ground for the cows in the agropark. The vegetation plays an important 
role in the water management of the reservoir, influencing both quality 
and quantity of water by infiltration, sub-surface flows, evaporation and 
purification. Finally the area becomes attractive for (eco)tourism. 

outside agropark

Bouteloua CurtipendulaAcacia SchaffneriAristida Adscensionis Opuntia Streptacantha 
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NATURAL GRASSLAND SYSTEM

WATER STORAGE TEMPORAL

TEMPORAL AGRICULTURE

NATURAL GRASSLAND WITH THICKET

RESERVOIR

DEPRESSION STORAGE SEDIMENT AND WATER

NATURAL TREE VEGETATION

RIPARIAN BUFFER

TREE LINE (EROSION PREVENTION)

RIVERBED

HELOPHYTE FILTER

Figure 4.32 Natural grassland West of agropark

Opuntia Streptacantha 
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Figure 4.33 Impression natural grassland system
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Recreation
The recreational activities possible in and around the agropark are suitable 
for a wide variety of target groups. This includes people visiting or passing 
through the park for purely recreational motives: walking, cycling, picnicking 
and so forth. Another audience might combine these leisurely activities 
with educational activities in the agropark, for example school children, 
employee outings and so forth. Finally there might be visitors coming for 
purely educational reasons, including students, farmers and professionals 
more or less directly involved in the food chain and motivated to learn and 
establish contacts. 

In and outside the agropark there is a mix of attractions for the various 
target groups described above. These include:
• Tourist centre: The centre is located in near the heart of the agropark, 

the CPU. Part of centre could be a restaurant, shop, market and 
exhibition centre, all related to high quality food production, processing 
and distribution. Other facilities could include bike rental, guided 
tours and so forth. From the centre there are a number of routes that 
can be followed, according to preference of activities by the visitor. 
Furthermore there is a parking space located just North of the centre.

• Dry river bed: the main recreational road will be parallel to the riverbed 
which crosses the agropark from East to West. Within the agropark it 
connects to the various demonstration function in the agropark and 
provides visibility on all aspects of the agropark. Because it is near 
the river bed with its natural vegetation it has a nice microclimate 
and atmosphere. Outside the agropark it connects to the San Pedro 
river in the East (which runs from North to South in the middle of the 
state) and the mountainous area in the West. The primary roads at the 
boundaries of the agropark also support a separate infrastructure for 
pedestrians and bikers.

• Demonstration units: Every function in the agropark has a 
demonstration unit on the premises. These are open to visitors and 
show different aspects of the functioning of a company. Although 
these will mainly be visited by visitors that come specifically for this 
goal, it is also interesting for the more recreational tourist or local 
residents. Not only the companies have a demonstration unit, also in 
the land-dependent production in the agropark can demonstration 

units be included. For example about different irrigation techniques 
and drought resistant crops. The land-dependent production is an 
important aspect of the larger story behind the agropark and as such 
should also be incorporated in the process of knowledge development 
and distribution.

• Ejido: There are a number of locations that can be put under the 
header public green space. Locations that serve some function in 
relation to ecology or the water system, but are also very suitable as 
public space for visitors or nearby residents. These public green areas 
have been called ejidos as a reference to the ejidos that exist in the 
rural countryside throughout Aguascalientes and Mexico. Originally 
the system of ejido, which goes back to pre-Columbian times,  provides 
for common ownership of land with individual cultivation rights on 
certain plots. Usually in the form of individual owned agricultural land 
and common pasture lands and woodlands. The common owned lands 
generally formed the mayor part of an ejido, usually about 77 percent. 
They function as reserves and form a social security net by offering 
ejidatarios the possibility to diversify their sources of income, and also 
play an important social role. The ejidos in the agropark are public 
space. They can play an important social role, handle diverse functions 
and form a connection to the rural history and culture of the state. 
The appearance of the ejido depends on the location in the agropark 
and the functions it fulfils. In general these locations support more 
vegetation then the surrounding area, proving a nice micro climate 
in a semi-arid environment. Figure 4.32 gives an impression of the 
appearance and functions an ejido can carry out. For more information 
regarding ejido and the rural history of Mexico see the attachments.

• Hinterlands: West of the agropark a natural grassland system will 
evolve. This natural area is accessible following the dry riverbed up into 
the mountainous area. As a natural area this will be dominantly visited 
by people with a leisure dominated motive. Part of this hinterland, just 
West of the agropark is a viewpoint, from where the agropark can be 
viewed in its totality.

target groups
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MINOR ROUTE

MAJOR ROUTE

ACCESSIBLE 

RIVERBED

AGROPARK DEMONSTRATION UNITS

TOURIST CENTRE 

TEST FIELDS DEMONSTRATION UNITS

VIEWPOINT OVER TOTAL AGROPARK

EJIDO (PUBLIC GREEN SPACE)

PARKING [2HA]

Figure 4.34 Recreation and leisure
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Figure 4.35 Impression Ejido
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Figure 4.36 Impression touristic route hinterland
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Integration
The companies, infrastructure, water system, ecology and recreation are 
the five main design elements of the agropark described and designed in 
this paragraph. The companies form an important basis for the design, 
since they form the preconditions for many other aspects of the agropark. 
For example the amount of traffic a road needs to be able to handle, or the 
quality and quantity of the water that is required. As such the companies 
form the central wheel of the agropark. The other elements are linked to 
this, as mentioned in the two examples above, but also to one another. 
This connectedness is mainly the result of two reasons.
• Measures taken for one element influence other elements. This is 

for example seen with the measures taken to improve water quality 
of the reservoir, having a large impact on the ecology and tourist 
opportunities.

• Measures taken for one element offer the opportunity to include 
other elements. For example development of an infrastructure offers 
opportunity to include ecology in the road verges, which in turn 
influences for example water infiltration, and so forth.

Integration of the different elements described in the design works through 
the different scale levels.

Integration of different elements is also the result of the focus on a 
productive landscape and the industrial and natural nature. As described 
and shown in the various sections of the report, the agropark produces 
a differentiated range of products. Products such as clean water, habitats 
for flora and fauna, desirable micro-climate, and provides services as CO2 
sequestration and aquifer recharge. Furthermore, integrating the more 
natural character of the landscape machine in the agropark also stimulates 
integration.

This integration, where the different element come together, is most 
clearly shown in the impressions depicted in this thesis. For example the 
impression of the sand dam on page 82 includes water and sediment 
storage, recreation, high tech food production, water purification, CO2 
sequestration, ecological qualities, water infiltration, land-dependent 
production of drought resistant crops and leisure. The impression of the 
grasslands system on page 92 includes food production (e.g. honey/olives) 

with fodder production, ecological qualities, recreation, CO2 sequestration, 
water purification, sediment storage, filter berms, infiltration area, erosion 
control and riverbank stabilisation. The impression of the Ejido on page 96 
includes water catchment, refuge from the sun, leisure, recreation, food 
production (e.g. peach), infiltration area, CO2 sequestration, extensive 
grazing and ecological qualities.



103
Figure 4.37 Integration elements agropark
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In this chapter the main conclusions and discussion points in relation to the 
research will be described. The conclusion is structured according to the 
main research question and sub-research questions presented in the third 
chapter of this thesis. After the conclusion the discussion is presented, 
followed by a short reflection as final  paragraph of this thesis report.

5CHAPTER CONCLUSION & DISCUSSION
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CONCLUSION[5.1]

The research objective in this thesis has been to investigate the potential 
of an agropark to function as a landscape machine in the case of 
Aguascalientes. This objective has been the result of a number of factors, 
including the relevancy of the subject, the opportunity to work together 
with experts on a real case and personal preference. As a result of the 
research objective the following main research question was formulated:

What is the potential of an agropark to function as a landscape machine?

To answer this research questions two sub questions were formulated. 
Together with my background as researcher the first sub-question was 
responsible for formulating the research focus for the continuation of 
the thesis with the case study in Aguascalientes. The sub-question was 
formulated as follows:

What are potential areas for the integration of the agropark and the 
landscape machine?

Two potential areas were established during the research in this thesis, the 
productive landscape and the natural and industrial character.

The productive landscape is one of the areas that shows potential for 
integration, because it is a goal shared by both concepts. The main function 
of an agropark is to produce food. As a concept it offers a possible answer 
on how to restructure and innovate existing agricultural practises in order 
to comply with demands of sustainable growth and consumption. The 
landscape machine also embraces the idea of a productive landscape. It 
states that a the landscape should be more than just a static image of a 
wished-for countryside. It should embrace the changing quality of nature 
and deal with serious issues, such as food production. As such the idea 
of a productive landscape is a potential area for integration of the two 
concepts. 

The second area where potential is present is the natural and industrial 
character of both concepts. Although one or the other is dominant in a 
concept, both concepts  incorporate the natural as well as the industrial 
character. An agropark is dominantly industrial in nature. It is a cluster 
of high-tech, industrial companies on a location which main function 
is to produce food. However, the agropark also strives to be more than 
just another industrial area. For example, through use of waste flows it 
limits depletion and contamination of the environment, and it stimulates 
rural transformation on a larger scale, which can benefit the surrounding 
landscape. The landscape machine is dominantly natural in character. 

sub-question
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Development of a landscape machine takes the landscape as basis and 
uses natural processes as a motor. However, it is not just the landscape. 
Technical aspects may need to be incorporated to let the machine work. 
Furthermore the landscape machine itself can be seen as an industrial 
activity, where we as humans use the landscape as a machine to turn one 
kind of (unwanted) product in another (wanted) product. Because both 
concepts incorporate this natural industrial nature it is a potential area for 
integration.

The second sub-question formulated during this thesis was:

How can the agropark in Aguascalientes function as a landscape machine?

With regard to the focus of the research perspective formulated by the 
results of the previous research question, there are several  ways in 
which the agropark designed for Aguascalientes functions as a landscape 
machine.

The agropark has become a productive landscape in more ways than just 
the production of food. Through combination of infrastructure, water, 
ecology and recreation   the agropark produces products such as clean 
water, habitats for flora and fauna, desirable micro-climate, and provides 
services as CO2 sequestration and aquifer recharge. Furthermore the motor 
behind a number of these products and services are natural processes. 
Gravity is used to transport manure and water, the wind is used for cooling, 
erosion is used to store water and so forth.  

Inside the agropark there is ample opportunity for the more natural 
character of the landscape machine. The central dry river bed can be seen as 
the backbone for that structure. But additionally to this are the wide verges 
along the roads, the infiltration areas, the helophyte filters, woodlands and 
grasslands. Furthermore the incorporation of land-dependent agriculture 
gives the agropark a more natural appearance (although there is nothing 
natural about the agriculture itself). The influence of the agropark however 
does not end at the borders of the park. Through rural transformation 
the hinterlands of the agropark are also influenced. The area West of the 
agropark will, mostly by its own effort, be restored to a natural grassland 

system. The incorporation of a more dominant natural character plays an 
important role in the diversification of the productivity of the agropark as 
described above.

With the conclusion drawn from the previous sub-questions and the 
research conducted in this thesis the main research question can be 
answered.

What is the potential of an agropark to function as a landscape machine?

It can be concluded that there is potential for an agropark to function as 
a landscape machine. There are a number of reasons for this conclusion.

First of all there is potential because both concepts share some common 
goals. Productivity, described above as the productive landscape, is one of 
them. However, other goals include sustainability, care for the environment,  
and development on a large scale rather than small interventions. Because 
they share these goals there is potential for the agropark to function as a 
landscape machine.

One could argue that although they share common goals, the way to reach 
the goals is rather different for each concept. This however should not pose 
a problem, since there is flexibility in regard to the design of an agropark as 
landscape machine. For one it is possible to combine natural and technical 
aspects, in order to function as a landscape machine while still reaching 
the quality and quantity demands from the agropark. This can be achieved 
by direct combination, for example a water treatment plant and wetlands 
to clean water, or by indirect combination, for example vegetation and 
reflective surfaces to lower the temperature, which results in less cooling 
by machines in storage. Secondly, in the static aspects of an agropark, for 
example the road verges, it is also possible to reach some aspects of the 
landscape machine, although in very limited fashion. It can be concluded 
that because there is flexibility in the design, there is potential for an 
agropark to function as a landscape machine.  

sub-question

main question
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Thirdly there is potential because an agropark facilitated change in the 
landscape. The agropark not only changes the landscape at the site of 
the agropark itself, but is also a motor for rural transformation on a much 
larger scale. As a result of this rural transformation, or maybe as part of this 
rural transformation, the landscape machine has room to develop. 

On a more practical level there is also potential. Because the agropark 
on itself is already a complex concept, it brings together a lot of different 
parties when developed. Parties for development and financing the 
agropark include knowledge institutes, entrepreneurs, non-governmental 
organizations and governmental institutes. The landscape machine, also 
a complex concept that requires different disciplines for development, 
benefits from the presence of all this knowledge and by cooperation of all 
different parties could be developed to reach its full potential.

Furthermore the companies, as one of the main parties and investors 
involved in the agropark, can benefit from the incorporation of the 
landscape machine in the agropark. For one the use of natural processes 
instead of mechanical counterparts safes money. Another motivator maybe 
the image of the company as a green and sustainable enterprise.   
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DISCUSSION[5.2]

The research conducted in this thesis provides insight in the potential of an 
agropark to function as a landscape machine. These insight are described 
in this report and the conclusion. However, in this paragraph various 
aspects of the thesis will be discussed below to reflect critically upon them 
along with some suggestions or questions on how this could be enhanced 
or conducted differently. 

Approach
The most important point of discussion is related to the approach used 
conducting the research during this thesis. The approach, where two 
aspects (see paragraph 2.3 ) o f the concept of the landscape machine are 
incorporated in the agropark can be characterized as an analytic approach. 
This means that several aspects of the landscape machine are distinguished, 
and each aspect is separately examined for its applicability. When this 
approach is maintained, the question arises what new aspects are foremost 
eligible for further research. In other words, what prioritization can be 
made and on what basis is this prioritization established. Working with 
this approach, consecutive research may give an answer to the question 
whether an agropark can function as a landscape machine, where justice is 
done to all the facets and elements of the landscape machine.    

However, working with this approach immediately raises another question, 
namely whether this analytical form of research is effective. Given the 
complexity and internal cohesion of the concept of a landscape machine, 
the question is whether it is possible to distinguish separate aspects, 
which can be researched more or less isolated from each other. Precisely 
because of internal cohesion, it is possible that for a landscape machine 
the whole is greater than the sum of its parts. If so, a research approach 
where coherence and synergy are central issues would be called for. In this 
type of research, the overall concept of the landscape machine including 
all the facets and elements it contains, should be described and researched 
as a whole.

Perhaps it is conceivable to use both types of research approach side by 
side. An important condition for this would be a well-founded definition 
or description of the concept landscape machine. This seems necessary, 
providing a common starting point for the research. 

Agropark and landscape machine
During the research two key concepts have been central in this thesis. 
However, as formulated in the main research question, the objective has 
been to investigate the potential of an agropark to function as a landscape 
machine. As a result the development of the agropark has formed the 
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starting point of the research. This raises the question what would happen 
when both concepts are equal as starting point, or when the landscape 
machine forms the starting point of the research. 

Accuracy of data
Data used during this thesis primarily originated from information provided 
by the state of Aguascalientes, or expert in the Dutch project team. 
However, in some cases this information was not sufficient, instigating the 
need to look for other sources of information to derive the data needed 
for the thesis. This was mainly the case for the information on the location 
of the agropark. To give an example, Google earth images from the month 
March showing surface water, led to the assumption that those locations 
would probably hold water most of the year (because the rain season only 
starts in May). Although this kind of assumptions are based on logical 
reasoning, the validity can be questioned. Where this kind of deduction 
was impossible or the deduction itself too uncertain, this was mentioned 
in the report. 

Location
The location chosen for the design of the agropark has not been visited 
during the thesis. When the state of Aguascalientes was visited, location 
of the agropark was still uncertain. Therefor a tour through the state was 
conducted, giving a general impression, but no insight on the location of the 
design. However unfortunately, the general tour, Google earth and other 
sources of information gave an adequate impression of the site to be able 
to design the agropark. However, a site visit is usually an important aspect 
and input for the design, and gives rise to the question what additional 
insights could have been gained when a site visit would have been possible.  

A second question regarding the location of the agropark is the potential 
and limitations of the site for the development of a landscape machine. 
Since the landscape machine is highly dependent on the site-specific 
situation, it gives rise to the question what the possible potential might be 
on a location that is (optimally) suitable for the development of a landscape 
machine. This is also related to the earlier discussion point regarding the 
starting point of the agropark in the research of this thesis. 
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REFLECTION[5.3]

As final paragraph of this thesis report I would like to reflect briefly on 
the thesis. Both on the product that is this thesis report and the process 
I have gone through to reach it. The goal of this paragraph is to reflect on 
the thesis (process), not to evaluate or in other words judge, the thesis 
(process). Only a limited number of aspects is reflected on, representing 
notable or interesting insights acquired during the thesis process. The goal 
is to reflect not only on my actions and what I can change to reach a better 
result, but also on the insights and principles that are at the basis of these 
actions

Regarding the thesis product, an important issue to reflect upon is related 
to different scales levels of the design. In the design of Aguascalientes, 
multiple scale levels are important, from a large scale on state level to a 
detailed scale in the agropark. It is however notable that the most detailed 
scale level of the design is not as strongly present and developed  as the 
larger scale levels of the design. Although there are aspects of a detailed 
design I find interesting, such as materialization and construction, I find it 
hard to actually design with them. I feel I miss the necessary knowledge 
to be able to design on this level, but see the relevancy and usefulness of 
being able to design also on this detailed scale. It is important to be able to 
design through all scale levels, showing the relation between the scales . 
Furthermore, the detailed scale level is important when implementation of 

the design becomes an issue. To deal with this weaker developed aspect of 
my design skills, it would be useful to focus specifically on this scale level in 
future projects to develop my skills, perhaps with guidance by somebody 
skilled in this type of design . This would increase my knowledge and skills 
for designing on a detailed scale level.

Regarding the research process, there are several aspects that are worth 
mentioning. An  important experience during the process has been the 
cooperation with, and functioning within the team of (Dutch) expert 
involved in the development of the agropark in Aguascalientes. Especially 
the week spend in Aguascalientes provided an abundance of different 
experiences and emotions to reflect upon. A positive experience during 
that week for me was the feeling that I was able to handle the pressure of a 
hectic work week, and an overload of new experiences, especially the social 
interaction with the team but also with high ranking Mexican officials. For 
me this is an encouragement to step outside my comfort zone more often, 
because  those kind of experiences are where you learn the most. Another 
observation about my own functioning within the team is that, from my 
position of just starting my professional career as landscape architect, I 
found it sometimes difficult to “hold my own” between all the experience 
and confidence showcased by my colleagues. This was not only applicable 
for the experience in Aguascalientes but also for the relation with my thesis 

product

process
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supervisors. In a conversation or discussion I can get a bit overwhelmed, 
finding it difficult to keep a critical attitude . As a result I sometimes agree 
to easily or are not able to provide valuable input. Usually, after having 
some time to think things through, I am able to formulate my own opinion 
or input, but in most cases it comes too late to be of use for the discussion. 
It shows me that at times I am afraid to fail or make a mistake, and in 
order to prevent this, keep from trying at all.  On the other hand I know I 
am able to reflect critically and respond in a useful manner, but presently 
need some time to accomplish this. I think this is one of the skills you learn 
by doing, so experience will probably develop this. However, I need to be 
more responsive in future discussion in order to develop this skill. I need to 
reminding myself occasionally that I am still learning, that I am allowed to 
make mistakes, and that other people will probably show some lenience, 
recognize inexperience for what it is. It is better to make a mistake and 
learn from it than to never try. 

Another important aspect of the thesis process has been some insights in 
the environment I need to be able to function in an efficient and qualitative 
way as a professional. I have noticed that working on my own is not an 
optimal way of working. To stay motivated, confident in myself, and push 
myself for my limits I need other people. I need people to stimulate me 
to do things I do not think I can do, or not even considered doing. This is 
also important because it works both ways, I could inspire and motivate 
other persons. This interaction, where you can stimulate each other to 
heights you could not reach by yourself, is something I have missed during 
the thesis process. Although I enjoy the freedom that comes from working 
with nobody but myself, I think it is better to look for partner(s) in the 
future. 

Another insight regarding this topic is that I function best when there is 
a deadline or time schedule. When this is not present I tent to lose my 
motivation and focus, and become easily distracted by other things. 
Generating deadlines by- and for myself does not seem to work as 
efficiently as deadlines that are made in agreement with others. Therefor 
it is important for me to work together with other people or at least 
make sure I have close contact with somebody to make agreements with, 
however informal these may be.  The master thesis process has made me 

realize that research and design is a collective activity. Interdisciplinary 
collaboration enriches the quality of the product and brings out the best 
in me.
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The appendices consists of a list of references used in the thesis. Secondly 
there is a list of figures, describing the source behind the various images 
used in the thesis and the origin of the pictures used in this thesis. On the 
CD-ROM attached to the last page of this report are the attachments of 
this thesis.

APPENDIX
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