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CH A PT ER  1 :  

 

ARE A O F  I NTE RE ST AND  W E AK S I G NALS .  

 

1 –  WHICH SIGNALS INTEREST ME AND WHY?  

 

Two-thirds of the world's poorest population 

work in agriculture, which means they live on $2 

or less per day, which means that 70% of the 

world's poorest people live in rural villages 

according to the World Bank. A situation that 

does not have much hope of improvement in the 

coming years, in large part due to the effects that 

climate change will have in different areas of the 

planet, the scarcity of natural resources such as 

water to irrigate crops and soil damage caused by 

floods, droughts, and soil degradation because of 

monocultures and the lack of crop rotations.  

 

Another thing that makes this even worse is that 

although farmers have great knowledge and are 

very thoughtful about what they grow, they often  

 

do not know or do not have access to the tools to 

make their land as productive as possible or to 

prepare and adapt it to climate change. This will 

increase in the future the level of desertion of the 

rural farmers to seek a better future in urban 

areas, or even in other countries, leaving their 

land behind along with the ancestral agricultural 

knowledge that has been inherited and taught 

orally from generation to generation thus 

becoming immigrants or climate refugees. What 

makes me think, how can we use technology to 

help small farmers adapt to climate change and 

be more resilient? 

 

 

https://openknowledge.worldbank.org/bitstream/handle/10986/25161/WPS7844.pdf?sequence=1&isAllowed=y
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Another thing that makes this even worse is that 

although farmers have great knowledge and are 

very thoughtful about what they grow, they often 

do not know or do not have access to the tools to 

make their land as productive as possible or to 

prepare and adapt it to climate change. This will 

increase in the future the level of desertion of the 

rural farmers to seek a better future in urban 

areas, or even in other countries, leaving their 

land behind along with the ancestral agricultural 

knowledge that has been inherited and taught 

orally from generation to generation thus 

becoming immigrants or climate refugees. What 

makes me think, how can we use technology to 

help small farmers adapt to climate change and 

thus improve their quality of life and reduce the 

level of poverty and migration? 

 

I was born in Colombia, a place known among 

other things for its biodiversity in fauna and flora 

due to the variety of ecosystems found in the 

country, which makes us grow as Colombians 

with respect for farmers and the countryside 

since, besides, we all come from parents, 

grandparents or great-grandparents who were 

farmers. Years later I went to live in Guatemala 

for work and worked with many social causes and 

projects with the people of the western 

highlands, which made me very involved with the 

population. Unfortunately, in recent years there 

has been a growing migration of rural people 

throughout Central America to the United States 

in search of new opportunities. Last year, it was 

reported that more than 7,000 migrants traveled 

to the borders, of which several died on the road 

or even in detention cages by the migrant police 

on the border between Mexico and the United 

States. 

 

All this has aroused in me a constant interest in 

rural futures since I feel they are the least favored 

people in the country but in turn, those who build 

and respect it the most. In addition to this, for all 

the migration issue I saw in Central America, and 

the one that is happening in Latin America and 

the world, I also have a concern about how to 

help refugees or immigrants in the world, or at 

least stop their desertion when it is possible. And 

with everything that is happening on climate 

issues, I also add a concern about the climate 

emergency and overpopulation in the world, and 

how this will affect the lives of farmers and 

peasants by generating large losses in their 

harvests due to changes of temperature and 

natural disasters. 

 

This is why the weak signals that I am working 

with are: First of all, RURAL FUTURES for all my 

interest in farmers and the countryside, looking 

for how through the TECHNOLOGY FOR 

EQUALITY and a HUMAN-MACHINE CREATIVE 

COLLABORATION you can improve your life 

helping them to adapt to the CLIMATE CHANGE 

(Climate consciousness) so that they can improve 

their quality of life and well-being, and thus 

reduce migrations because of opportunity and 

prevent that in the future they become Climate 

Refugees (REFUGEE TECH). 

https://www.cnbc.com/2018/10/23/over-7000-strong-the-migrant-caravan-headed-for-the-us-pushes-on.html
https://www.cnbc.com/2018/10/23/over-7000-strong-the-migrant-caravan-headed-for-the-us-pushes-on.html


Some of the technologies with which I am 

interested in working are Artificial Intelligence, 

Machine Learning, Digital Fabrication, 

Electronics, Coding, Biology, and 3D printing, 

among others. And looking for ways to integrate 

them into my project, I have been researching 

about the problems that farmers face, the effects 

of climate change and agriculture, the 

relationship of migration of rural people and the 

lack of opportunities, and about the technologies 

that are being used at the moment to face some 

of these problems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CH A PT ER  2 :  

 

ARE AS O F  I NTE RVE NTI O N 

 

2 –  AREAS WHERE MY PROJECT COULD INTERVINE IN 

 

Let's look first at what the future predicts. Right 

now it is said by FAO (Food and Agriculture 

Organization of the United Nations) that we are 

producing enough food to feed the world 

population, but anyway there are still 1.2 people 

are living in hunger or undernourished, while 1.3 

billion tons of food is wasted every year, from 

which 2/3 are wasted before arriving at markets. 

This wasted food could feed around 1.6 billion 

people, but because of the lack of proper 

management technologies, they are lost. UN 

predicts that we are going to be 9.8 billion 

humans for the year 2050, which means that if 

we continue like this, we will have to produce 

70% more food to feed the entire population by 

that time. While another recent IPCC 

(International Panel on Climate Change) 

report predicted a 2 to 6 percent decline in 

global crop yields every decade going 

forward. This is mostly going to happen 

because of the droughts, floods, and soil 

degradation coming from climate change, 

additional to the lack of technology and 

knowledge to adapt crops to global warming 

since the farmers don´t have the proper tools 

to be resilient against global warming.  

 

Experts say that by 2050, the planet's 

temperature will rise at least between 1.5ºC and 

2.0ºC if we manage to stabilize carbon emissions 

as agreed in the 2015 Paris Climate Accord, or 

between 3.0ºC and 4.0ºC with the current 

emissions. According to the  Global Catastrophic 

Risk Report 2017 of the Global Challenges 

Foundation “If climate change was to reach 3°C, 

most of Bangladesh and Florida would drown, 

while major coastal cities – Shanghai, Lagos, 

Mumbai – would be swamped, creating large 

likely flows of climate refugees. Most regions in 

the world would see a significant drop in food 

production and increasing numbers of extreme 

weather events, whether heat waves, floods or 

storms.” 

 

According to a report by FAO, IFAD (International 

Fund for Agricultural Development)  and IOM 

(International Organization for Migration) on the 

linkages between migration, agriculture, food 

security, and rural development, they say that 

"The relationship between food security and 

migration can be direct when people do not see 

viable options other than migrating to escape 

hunger. The linkages between agriculture, food 

security and migration can also be indirect as a 

strategy by households to cope with income 

http://www.fao.org/3/a-i2697e.pdf
http://www.fao.org/food-loss-and-food-waste/en/
http://www.fao.org/food-loss-and-food-waste/en/
https://www.un.org/development/desa/en/news/population/world-population-prospects-2017.html
https://www.un.org/development/desa/en/news/population/world-population-prospects-2017.html
https://time.com/5663621/climate-change-food-supply/
https://time.com/5663621/climate-change-food-supply/
https://time.com/5663621/climate-change-food-supply/
https://www.nationalgeographic.com/environment/2019/07/major-us-cities-will-face-unprecedente-climates-2050/
https://globalchallenges.org/wp-content/uploads/2019/07/Global-Catastrophic-Risks-2017.pdf
https://globalchallenges.org/wp-content/uploads/2019/07/Global-Catastrophic-Risks-2017.pdf
https://globalchallenges.org/wp-content/uploads/2019/07/Global-Catastrophic-Risks-2017.pdf
https://www.ifad.org/documents/38714170/40721506/The+Linkages+between+Migration%2C+Agriculture%2C+Food+Security+and+Rural+Development.pdf/85c3c0c5-d803-4966-a2bc-13b58c772b50
https://www.ifad.org/documents/38714170/40721506/The+Linkages+between+Migration%2C+Agriculture%2C+Food+Security+and+Rural+Development.pdf/85c3c0c5-d803-4966-a2bc-13b58c772b50
https://www.ifad.org/documents/38714170/40721506/The+Linkages+between+Migration%2C+Agriculture%2C+Food+Security+and+Rural+Development.pdf/85c3c0c5-d803-4966-a2bc-13b58c772b50


uncertainties and food insecurity risks. Sending 

one or more family members to work in economic 

sectors other than agriculture can increase their 

capacities to cope in the event of adverse shocks. 

". It is estimated that between 50 to 700 million 

people could be driven from their homes by 

2050depending on the actions taken by 

governments to address climate change and the 

decline in soil quality according to the Land 

Degradation and Restoration report launched in 

Medellín in 2018 by IPBES, while The report 

Groundswell: Preparing for Internal Climate 

Migration (2018) projects that, by 2050 over 143 

million people will move to escape the impacts of 

climate change. That means that between the 

most pessimistic and more inclusive 

development scenario, in Latin America there will 

be around 16.2 and 17.2 million climate migrants 

escaping from water scarcity, crop 

unproductivity, rising sea levels, and storm 

surges, while in Mexico, with a 13% of population 

employed in agriculture, and central America, 

with a 30% of population working in agriculture, 

could increase by a factor of two, reaching in the 

most pessimistic scenario to 3.9 million climate 

refugees. Changes in weather will affect many 

crops such as rice and wheat that work better in 

higher temperatures as long as maize and 

sugarcane which prefer cooler climates, what 

that climate change will generate a 25% decrease 

in some crops production, what might lead to a 

scarcity of food in some countries. 

 

A study by ETH Zürich analyzed of the future 

climate forecasts of the 520 largest cities in the 

world, understanding them as those with more 

than 1,000,000 inhabitants, discovered that 77% 

of the major cities will experience climates 

similar to another actual city climate, while  22% 

of them will experience climates that do not 

resemble the climate of any other major city in 

the world. According to the ETH study, cities like 

London will have the climate of Barcelona; 

Madrid will have the climate of Marrakesh; 

Buenos Aires will have the climate of Sidney; 

Helsinki will have the climate of Vienna; Milan 

will have the climate of Dallas, and so on. As part 

of the study, they created a dataset that relates 

each city climate in the future to another actual 

city climate according to a score given by 

averaging 19 bioclimatic variables including 

yearly averages, seasonality metrics, monthly 

temperature extremes, and monthly 

precipitation. 

 

The food and agriculture sector is responsible for 

feeding the world and employing hundreds of 

millions of people. But there will be severe 

consequences for global health, poverty 

reduction, and environmental sustainability, if we 

cannot grant a food security by adapting the 

farming process to the climate change, and help 

them get the most out of their crops and in a 

way that increases the rural people wellness and 

reduce the climate migration in some way. If we 

already know that climate change is a reality 

coming, and we can predict how the future 

weather will be, how could we help farmers 

adapt their crops to climate change? 

 

 

 

 

 

 

 

 

http://www.ipbes.dk/wp-content/uploads/2018/09/LandDegradation_SPM_2018.pdf
http://www.ipbes.dk/wp-content/uploads/2018/09/LandDegradation_SPM_2018.pdf
https://openknowledge.worldbank.org/handle/10986/29461
https://openknowledge.worldbank.org/handle/10986/29461
https://openknowledge.worldbank.org/handle/10986/29461
https://www.climateandweather.net/global-warming/effects-of-climate-change.html
http://www.aclimatecolombia.org/madr-ciat-ccafs-alianza-clave-frente-al-cambio-climatico-en-colombia/
http://www.aclimatecolombia.org/madr-ciat-ccafs-alianza-clave-frente-al-cambio-climatico-en-colombia/
https://doi.org/10.1371/journal.pone.0217592
https://crowtherlab.pageflow.io/cities-of-the-future-visualizing-climate-change-to-inspire-action#213121
https://figshare.com/articles/Understanding_climate_change_from_a_global_analysis_of_city_analogues/8852816


CH A PT ER  3 :   

 

STATE  O F  ART  

 

3.1 –  PROJECTS THAT WORK ON SIMILAR TOPICS . 

 

The peasants have been working the land all their 

lives, and have invaluable hereditary knowledge 

on how to cultivate and treat it, but this 

knowledge does not take into account the 

extreme climate change since changes that used 

to take centuries are already happening in a 

matter of decades. This knowledge also has been 

gradually lost due to the migration of people, 

mostly young people, from rural sectors to urban 

sectors, leaving behind all the wisdom of their 

ancestors. That’s why even organizations like FAO 

or IPBES have projects to collect indigenous and 

local knowledge of each region to prevent it from 

being lost and be able to use it as a tool for 

sustainability, food security, and climate change. 

There is also the Sauti Ya Wakulima project in 

Tanzania, which gives a voice to local farmers and 

interconnects them to share knowledge, or 

projects such as Digital Green that are creating a 

library of video tutorials of community-made 

knowledge for the community and Farm.Ink that 

is making interactive lessons and interconnecting 

farmers in the world to share knowledge. But 

even with this ancestral knowledge, farmers need 

technological tools that help them make better 

decisions as to what to grow, how to grow it and 

when to grow it, and much more so if city 

climates cease to be like they have been, to 

become different climates from the known ones  

 

since the knowledge of the peasants depends on 

what they have been doing and working on the 

lands they already know, not on ones that behave 

completely different. Even among surrounding 

indigenous communities, some indigenous 

people know how to cultivate in the mountains 

and others in the plains, but this same knowledge 

is not shared between the two communities. 

 

In the beginning, I thought that the only thing 

that we would need was to grant access to 

farmers to more data and information about their 

crops and tell them what their crops need or 

what they could cultivate in their land, depending 

on their actual soil and weather conditions. So I 

started investigating about moisture, humidity, 

light and temperature sensors and found a few 

sensors that were already in the market like the 

Parrot Flower Power sensor that they use in 

Valdaura, which was taken out of the market in 

the past years or the Xiaomi Mi Plant sensor 

which are very basic sensors that could give you 

some knowledge about basic information from 

your plant like the moisture, sun average, 

weather average, and humidity average, which 

works fine in a small level to take care of your 

house plants. I even try to experiment by creating 

my own sensor with Arduino, but the information 

http://www.fao.org/3/i0841e/i0841e00.htm
https://ipbes.net/deliverables/1c-ilk
http://sautiyawakulima.net/
https://www.digitalgreen.org/videos/
https://farm.ink/
https://www.youtube.com/watch?v=q_5F4w3rWFQ
https://xiaomiencasa.com/gadgets/domotica/xiaomi-mi-plant-flowers.html


it gives you is not that accurate since the sensors 

are not to précises and additional to that, you 

have to calibrate them depending of the 

information you want to gather because if not, 

they are only going to give you a series of 

numbers that will not make much sense. 

Numbers that will need a lot of work in data 

literacy or translation so that farmers could 

understand them and use them properly. So I 

spoke with Jonathan Minch and Guillem 

Campodron to learn more about how the sensors 

work and which information could be relevant to 

help farmers.  

 

The two agreed that sensors are something that 

is already invented, but that the way they are 

used may be different. I told them that my initial 

idea was a sensor that could be buried in the soil, 

and that with a mixture of variables would tell me 

what could be cultivated in it and how to cultivate 

it according to the climatic conditions, so 

Jonathan taught me that there are many factors 

beyond the information that these sensors could 

give me, such as the number of nutrients that the 

soil has, the compositions of nitrites, nitrates, 

phosphides, phosphates, and others, to know the 

real health of the soil. In a class about soil in 

Valdaura, Jonathan explained to me that studies 

to know this are very expensive, which Nuria 

Conde also told me since she is currently trying to 

do soil studies in her laboratory, but tells me that 

technology is still far from being available to 

everyone, but that in the same way there are 

some ways to know the health of the soil without 

having to use sensors, through the colors of the 

earth and other techniques. They also explained 

to me that the wear of a soil depends not only on 

global warming or climate change, but also on the 

lack of rotation in crops since they help the soil to 

recover certain nutrients by having an adequate 

crop rotation, which includes long and short 

roots, and tall and low plants to give the soil some 

recovery periods through the variety of crops. 

The two also recommended that I investigate the 

Smart Citizen process and the Making Sense 

theory to understand a little more about the 

democratization of data for citizens. Something 

that I still need to do. 

 

Continuing with my research, I began to find 

other technologies that are being used for 

agriculture, but many of them are not available to 

small farmers because they are very expensive 

technologies, and some others are not yet in Latin 

America. Like Harvesting o Atlas AI, which is a 

satellite imaginary platform in Africa that delivers 

intelligence on agriculture, infrastructure, and 

economic trends across the developing world, by 

monitoring farmlands from remote sensing 

satellites. These are largely used by financial 

systems, to decide whether or not according to 

the climatic conditions of land they should lend 

money to the peasants, and also advise the 

peasants in the decisions they make. In a slightly 

cheaper way, but unattainable for small farmers, 

Parrot and other drone brands are making 

technologies to support the care of drone crops, 

through imagery as a predictive tool. 

 

In Sussex England, they also created the Kew 

Millenium Seed Bank, which contains the largest 

collection of seeds in the world, being protected 

to prevent its extinction and thus be able to be 

used in the future in case of any catastrophe or 

emergency. But this bank, as far as I have 

researched, does not yet have more in-depth 

information on how to properly grow each seed 

or the nutritional and climatic requirements of 

each one. And in the Netherlands at the World 

Horticenter, they created an All Climate 

Greenhouse last year, which can replicate 

climates from anywhere in the world. This is a 

giant greenhouse, which has micro greenhouses 

inside that can be adapted to the climates of 

other regions. There´s also a small scale project I 

found that proposes to create and control a 

greenhouse through Arduino in a simple way. 

https://smartcitizen.me/
https://harvesting.co/
https://www.atlasai.co/
https://www.parrot.com/soluciones-business/agriculture
https://www.kew.org/science/collections-and-resources/research-facilities/millennium-seed-bank
https://www.kew.org/science/collections-and-resources/research-facilities/millennium-seed-bank
https://www.worldhorticenter.nl/en/news/students-open-all-climate-greenhouse-at-world-horti-center
https://www.worldhorticenter.nl/en/news/students-open-all-climate-greenhouse-at-world-horti-center
https://www.youtube.com/watch?v=giVSa8YNtKU
https://www.youtube.com/watch?v=giVSa8YNtKU


3.2 –  FIRST TERM AND DESIGN DIALOGUES REFLECTIONS.  

 

What makes me think about what would happen 

if we mixed up the information that the sensors 

give us about the earth and the climate, together 

with the climatic adaptability technology that a 

greenhouse has, with the datasets on climatic 

predictions of ETH studies and the ancestral 

knowledge of farmers, to anticipate climate 

change by testing the adaptability of certain 

crops to the future climates of certain areas? In 

the ETH dataset, they compare the future climate 

of some cities to the actual climate of other cities, 

so I believe that a series of micro greenhouses 

connected a weather forecast site on the internet 

could be created so that it adapts to the current 

climates of other cities, by replicating in the 

interior the temperature, humidity, sunlight 

hours, drought and others características, to be 

able to test how current crops would behave 

under new climatic conditions. Imagine being 

able to test in the same place how the plants we 

grow today will behave in the climates of other 

cities, and also being able through sensors and 

image recognition technologies to feed with data 

an artificial intelligence platform so that it works 

as a  predictive system on the behavior of plants 

in different climates, which will help us know in 

the future how each one would behave in 

different environments or how also the same 

local knowledge of each region can be adapted to 

other regions to mitigate the effect of climate 

change on agriculture.  

 

So far my project is in an initial stage of 

theoretical research with a very small practical 

part, so I think that in the coming months I should 

look for a community of farmers in Spain to 

approach them, really understand their needs 

and be able to work with them, as well as much 

more work in Valdaura regarding how the ROMI 

or Growth project works that are currently 

working with sensors and robotics for the field. 

Talking to Lucas Peña, he has told me that the 

part of the hauling of data from a climate system 

sees it quite possible, just like Mikel at FabLab has 

told me that this project can be developed as part 

of my FabAcademy course, so that in the next 

period I should also start developing this device 

to start testing with it in Valdaura, as well as I 

must finish reading and deepen the theory of 

Making Sense. 

 

I know that this project may sound quite large 

and ambitious, but I think that if I start by 

generating these micro-greenhouses that can 

simulate different climates, and in turn gather 

information to start training a database, later I 

will be able to massify and scale it to reach the 

future to do it on a global scale. I think that if I can 

design these systems in a way that anyone can 

manufacture them in the world, in the future we 

could have a gigantic database that mixes 

knowledge of plants and climates from different 

parts of the world, fed by people from different 

parts of the planet. As Oscar Tomico told me, 

"right now we cannot change the weather but we 

can predict it". 

 

 

 

 



CH A PT ER  4 :  

 

I NTE RVE NTI O N S 

1ST INTERVENTION: 

VOLUNTEERING IN AN URBAN ORCHARD ( @CONNECTHORT). 

 

 

OBJECTIVE:  

For my first intervention, I wanted to learn how 

people that are into agriculture think they can 

adapt plants or be resilient with their crops to 

climate change, and if people who come from 

other countries have experienced difficulties 

adapting their growing skills to the Barcelona 

weather, at the same time that I learn about what 

it means to build in nature and with nature, and 

what it needs to grow something. 

METHODOLOGY: 



Digital Survey between international students in 

IAAC to learn about their relationship with plants, 

and the difficulties to grow (in case they had 

grown before) in a different country, weather or 

season than they are used to. 

Volunteer as a way to and to work with nature, 

learn about plants and agriculture, and relate 

myself with communities that are interested in 

this topics. 

Physical survey to the Connecthort community to 

learn about their plant observation practices and 

share a point of view about plants adaptation to 

climate change. 

 

PROCESS: 

I first created a digital survey, which I shared with 

the people from different IAAC Masters, and got 

32 answers from people all around. I mainly 

asked them if they have ever taken care of a plant 

or grown one in their hometown, and if they had 

tried growing something in Barcelona and which 

difficulties they found. 

 

 

 

Even when I only got 32 answers, it surprised me 

seeing that there is a lot of people who have 

grown different kind of plants and vegetables like 

jalapeños, bell peppers, mint, thyme, Jade tree, 

potato, bamboo, orchids, spath, lily, cucumber, 

tomato, parsley, lettuce, reddish, pumpkin, 

zucchini, neem, guava, chikoo, drumstick, curry 

leaf, monsters, sunflower, marigolds, bluebells, 

croutons, roses, mango, papaya, erika palm, 

coriander, mint, cocktail tomatoes, peas, and 

beans, and I also discovered that basil and cactus 

where the most popular between people. 

  

Some people said they were not growing 

anything here because of the space, and most of 

the ones who have tried to say that it was very 

difficult for them and that their plants died. The 

people that come from tropical weather were the 

ones that had more problems since they are not 

used to having seasons. One of them said that 

when he was in his hometown he had an Arduino 

system to take care of the plant. 

 

Doing this first intent of the survey also taught me 

that sometimes questions need to be more 

specific, because people don’t always read 

completely, so many students just answered yes 

or no, and not giving more data or explanations 

of what was asked. 

 



DIGITAL SURVEY Answered by MDEF and other 

IAAC international students.

 

Country, City Have you ever grown or taken 

care of a plant in another 

country/city? (different than 

Barcelona) 

Have you ever grown or taken 

care of a plant in another 

country/city? 

(different than Barcelona) 

Have you tried growing or 

taking care of a plant in 

Barcelona? 

Belgium, Antwerp YES, just bought it and took care of 

it. 

I had a herb garden with an 

arduino watering system. And 

some random room plants. 

No 

Denmark, Holstebro YES, from the seed. Used to do lots of gardening with 

vegetables 

No 

Greece NO, never had a plant in my life. - No 

Greece, Thessaloniki YES, just bought it and took care of 

it. 

I had plants in my apartment in 

Copenhagen. Many and different 

kinds of plants (don't remember 

the names, but the typical 

apartment/decoration plants). I 

was watering them 1/week. 

I have one plant in my room. It is 

a monstera. 

Guatemala YES, from the seed. a been project during highschool No 

Hungary, Herceghalom YES, from the seed. I grew peas in Hungary (my home 

country) from seeds, and I bought 

and took care of house plants in 

Hungary and Holland. 

Apart from 10+ kinds of home 

plants, I grew chilies, mini 

tomatoes and peas. Peas grew 

fast but didn’t produce much. 

Chilies grew slow and produced 

a lot but died soon. Cocktail 

tomatoes loved the climate, grew 

and produced any season, but 

needed crazy amounts of water 

to last. 

India YES, from the seed. - No 

India, Ahmedabad NO, never had a plant in my life. - Erika palm, coriander, mint and a 

couple others I don’t know the 

type of. I don’t know how to take 

care of them. Whether they need 

sun or not, how much water, and 

how frequently they need water 

or if I should give them new soil. 

I’m not sure what they need, it 

would be nice to know. 

India, Bengaluru YES, just bought it and took care of 

it. 

It was an indoor plants and I do 

not know the name of it but I love 

plants around me made me feel 

more relaxed 

No 

India, Chandigarh NO, never had a plant in my life. - No 

India, Chennai YES, just bought it and took care of 

it. 

Neem, guava, chikoo, drumstick, 

curry leaf, monsters, sunflower, 

marigolds, bluebells, croutons, 

roses, mango, papaya 

No 

https://pablozuloaga.gitlab.io/pablo.zuloaga/files/Digital_Survey_First_Intervention.htm


India, Mumbai YES, just bought it and took care of 

it. 

- No 

India, Mumbai YES, from the seed. - No 

India, Mumbai YES, from the seed. I've grown a lot of plants, ranging 

from pulses to herbs.. I have a 

garden at home! I really enjoy 

taking care of my babies 

I have a cactus at home, this is 

my 2nd one.. They don't need 

much light, just a little water 

every few days.. The first one 

died when I forgot to water it for 

days during finals 

Israel YES, from the seed. - No 

Italy, Rome YES, just bought it and took care of 

it. 

Sansevieria, it’s Alive but it’s 

really easy to grow! 

Sansevieria, same! 

Italy, Trieste YES, just bought it and took care of 

it. 

Basil Basil, during winter, indoor 

Jordan, Amman YES, from the seed. Sunflower 🤩 No 

Mexico NO, never had a plant in my life. - No 

Mexico YES, from the seed. - Yes 

Mexico City YES, just bought it and took care of 

it. 

Cactus Cactus 

Mexico, Chihuahua NO, never had a plant in my life. - No 

México, Querétaro YES, from the seed. I tried to grow Basil although, after 

it sprout, it died after a few weeks. 

Then I bought one, it also died 

some insects ate it. 

I don't know their names. They 

are doing fine! So far there has 

been just one who has had a bit 

of difficulties, but now it’s better. 

Nicaragua, Managua YES, just bought it and took care of 

it. 

- No 

Poland, Warsaw YES, from the seed. Cherry tomatoes, some flowers, 

herbs - they were good for a while 

if they grew, and the. They died 

I found a cut down plant on the 

street and took it home, it’s still 

alive but hasn’t grown any roots, 

it bothers me 

Puerto Rico, Caguas YES, from the seed. Many different ones, couldn’t 

name them all. Agriculture has 

been present in my life since a 

child. I did it a lot with my 

grandparents and later with my 

dad at my house, since we had 

space to do it. I love growing 

plants, mostly because it’s a 

family thing but also because I 

love seeing it grow, take care of it 

and taking the vegetable or fruit 

and cook it (that part was mostly 

done by my mother haha). 

I have tried twice, but there’s not 

really enough space for me to do 

it. I live in a 4th floor and the only 

place I could have a plant it’s on 

my window and both times they 

have been blown out by the wind. 

Either way they were already 

dying before they fell. I’m used to 

doing agriculture mostly on the 

ground and also back at home 

the weather is tropical which 

makes it easier for the plant to 

live on its own. 

Russia, Moscow YES, from the seed. Different vegetables I had a 

garden in my hometown 

No 

Russia, ufa YES, from the seed Big garden, vegetables such as 

cucumber, tomato, parsley, 

lettuce, reddish, pumpkin, 

zucchini etc 

No 



Slovakia Bratislava NO, never had a plant in my life. - No 

Taiwan YES, just bought it and took care of 

it. 

Every plant is suitable for different 

growing environments. Some 

plant don’t need that much water, 

some need more sunlight. They 

have different living conditions, 

not every plant needs a lot of 

water and sun. 

No 

Thailand, Bangkok YES, just bought it and took care of 

it. 

I Bought a cactus to plant 

because someone tell me it easy 

plant so I put in my bedroom And 

near my desk to increase green 

space in my room 

No 

USA, Boston NO, never had a plant in my life. - No 

USA, Charlottesville YES, just bought it and took care of 

it. 

Jade tree, potato, bamboo, 

orchids, spath lily 

No 

USA, College Station YES, from the seed. Few different vegetable plants: 

jalapeños, bell peppers, mint, 

thyme, basil. Experience was 

good, it was really nice to be able 

to use my own grown vegetables 

to eat/cook with, and not have to 

go to the store to buy these. 

No 

 
I have also been going to "Connecthort" to 

volunteer for the past few weeks, and I told them 

about my interests and project, and they told me 

they were going to build a greenhouse, but this 

would not be built until mid-February maybe so 

that for the moment I am helping them to build 

arches to sow some vines, which included a 

process of painting the sticks to waterproof them, 

loading materials, transplanting some plants to 

free up space, open the holes and start installing 

the sticks. 

I thought that this process was going to be a bit 

more agile, but the truth is that the fieldwork in 

farming is quite complicated since it has a lot of 

manual work, sometimes of strength and 

sometimes of delicacy. I worked in a team of 3, 

with two other volunteers, we have so far buried 

3 sticks of 2.50mts, 50 centimeters in the ground, 

of a total of 10 needed for the arches.  

 

 

 



 

 
Although unfortunately, I have not yet been able 

to build the greenhouse with them, it has been a 

very interesting approach to gain their trust, 

meet people and have different conversations 

with people from different profiles and countries 

who are interested in nature and agriculture, 

while I am also learning from some experts about 

horticulture, land, plants and farmers' processes. 

Now they even tell me I´m part of the 

Connecthort family. 

 

In addition to this, I also did some surveys to the 

people who go to Connecthort, since most of 

them come from other countries, so I wanted to 

know how they believe that the plants can adapt 

to climate change, setting them in the scenario of 

Barcelona's predicted climate in 20 years, which 

says that it could be like the weather of Lisbon, 

Cape Town or Adelaide in Australia. 

 Most of the people I interviewed this time came 

from Latin countries like Argentina, Chile, Mexico 

and Venezuela, and one that was from Italy. And 

you could see the difference between the people 

from the lower part of South America where they 

do have countries, and the people that come 

from the equatorial, more tropical weather 

countries. 

  

I asked them if they had ever grown something in 

their hometown? which difficulties they had? if 

they had grown something in Barcelona? which 

difficulties did they have to grow it? How do they 

think they could adapt their plants to climate 

change? Which traditional methodologies do 

they know to see the healthiness of a plant? and 

if they had used any kind of sensors and/or if they 

would?. Their answers gave me a lot of 

interesting inputs, and it also generated a really 

interesting conversation between them, and 

even a discussion around climate change, 

because one of them didn't believe in it…or at 

least didn´t believe that we should do something 

about it, because that will cause the extinction of 

the human race and will give the earth a break. 

 



PHYSICAL SURVEY Answered by some Connecthort volunteers and Staff. 

 

https://pablozuloaga.gitlab.io/pablo.zuloaga/assets/files/Phisical%20Surveys%20(LQ).pdf


  

 

 

 

 

 

 



 

 

 

 



 

 

 

 

 



 
 
 
 

 
 
 
 



The main difficulties people had with the growing 

process was related to the lack of knowledge 

about what a plant needs to grow like how much 

water to use or which nutrients does it needs, 

and also about some natural conditions like the 

quality of water, quality of soil, insects, and 

parasites. When we were talking about the 

difficulties they had in Barcelona, they talked 

about the weather, the seasons, the soil and the 

water. 

  

When we were talking about how they think they 

could adapt the plants they grow or the growing 

process depending on the climate, they said 

things like Genetic Modifications, creating new 

kinds/species of plants, greenhouses, watering 

systems, methodologies that could 

reproduce/simulate climates or bringing plants 

that already work on the other future climates. 

But the most interesting answer I got was about 

keeping the seeds that already survived extreme 

weather so that in some sort of way do a natural 

adaptation. So if you already know it survived, 

you save It for next year and grow it again, and so 

on, so that the seed gets stronger. 

 

Most of them said that the best way to know if a 

plant is healthy it's by observing it, by watching 

the color of the leaves or the soil. When talking 

with people about if they have used sensors, 

most of them hadn´t used them, but all of them 

said they were open to using them an some even 

manifested interest in doing so, even though they 

are no common farmers but urban people, they 

feel that technology could help them learn more 

about their plants. 

 

 

  

 

   

 

 

 



REFLECTION: 

 

From this I conclude that, as I said in my essay, 

not only the weather or season is important in 

the growing process, also the soil and its 

nutrients have a very important role in that. 

Plants have a different kind of roots and root 

sizes, which makes them work between them to 

help the soil recover its nutrients by itself working 

as a team. I also conclude that if viewing is the 

best way to see the health of a plant, my idea of 

using computer vision and visual recognition to 

learn from the plant's health. So I think that if we 

combine this with sensors and actuators to 

regulate some other factors like light, water, and 

temperature, we could teach a machine to 

observe, experiment and learn from plants by 

changing different factors and keeping a positive 

control, it could work as a way to learn the 

optimum way to grow something in any climate. 

 

 

Another analysis that I do of my experience in 

Connecthort is to see that there are many people 

interested in learning from the field and that 

acquiring this knowledge, if not with practice, is 

very complicated. Some of those who go to 

volunteer may have some knowledge, but the 

truth is that none is totally or really 

knowledgeable, and the vast majority go just 

because they want to learn more about it 

because this are skills they want to learn for their 

life. 

 

And a hypothesis that I found very interesting is 

the fact of thinking about the natural adaptation 

of seeds to extreme conditions, without the need 

to genetically modify them in a laboratory. Since 

if I grow plants by varying some conditions of 

their current climate so that they are assimilated 

more and more to those of the predictions of 

future climates of the place, it may be that these 

plants survive much better to the climates to 

come. 

 

 

 

 

 

 

 

 

 

 

 



2ND  INTERVENTION: 

PERMACULTURE WORKSHOP (@PERMACULTURAACT). 

 

 

 

OBJECTIVE:  

For my second intervention, I wanted to learn 

about the traditional agricultural techniques used 

in permaculture and their observation 

methodologies, to see how could I mix or evolve 

them with technology. 

 

METHODOLOGY: 

Assisting a theoretical practical 2 days 

introduction to permaculture workshop at 

Connecthort. 

Designing an orchard using plant association 

techniques learned in the workshop. 

Plant the designed orchard with the other 

students of the workshop in Conecthort as a gift 

for the community. 

PROCESS: 

Permaculture is basically building with nature, 

taking into account how the different elements 

of a system collaborate with each other to 

produce more resources than they use, which 

means to eb sustainable. This systems include 

the interaction with weather, nature resources, 

humans, plants, animals and even the housing or 

construction. But in this In this workshop, since it 

was just an introductory one,  we learned things 

like the principles of permaculture, crop 

association, observation techniques, soil 

succession, collaboration between nature and 

a bit of orchard design using association 

techniques and the relation between plants. 



It has 3 ethical pillars: Caring for the land, caring 

for people and the equitable distribution of 

resources. It also works on 7 principles that are: 

the relative location of the elements that make 

up the system, the many functions that each 

element fulfills, the different elements that 

support each function, efficient energy planning, 

the use of biological resources, the energy cycling 

in production, consumption, and waste, and 

small-scale intensive systems. 

 

This is based on studying and identifying the 

patterns of nature, to try to replicate them in the 

association of different elements in a system, 

since each of these elements needs certain things 

and produces others that other elements need. 

In this way, they collaborate with each other to 

make the most of everyone's resources. Plants 

can shade a house, chickens can eat weeds, 

waste generates heat for homes and biogas for 

cooking, waste is also consumed by earthworms 

that transform it into plant nutrients, plants can 

cure diseases, and so on. In permaculture, as well 

as in nature, everyone helps each other. 

 

Regarding agriculture, which is my main focus, I 

learned that plants help each other to provide 

what is necessary as Johnathan Minchin had 

already mentioned to me, and I understood a 

little better that there are some things that at 

certain times we pass overlooked as is the land, 

which is one of the biggest problems facing 

industrial agriculture today, since having 

monocultures that abuse what the land can 

provide, they have the only way to recover them 

by means of fertilizers until a time comes when 

the land degrades, and to the point that it 

reduces its productivity and becomes full of 

pests. This can be solved by means of both crop 

rotation and association between them. 

 

 

https://www.shettlestongrowing.org.uk/gardening-activities/Crop-Rotation/ 

https://www.shettlestongrowing.org.uk/gardening-activities/Crop-Rotation/


Crop rotation is based on alternating 4 different 

types of crops in a variation of 4 to 5 cycles, as 

there are you want to repeat one of the cycles or 

also let the land rest for a while. In the same way, 

this can also be done in rotations of 2 and 3 types 

of crops, which was as before. The effect of this is 

in part that the earth does not always have plants 

with the same type of root or with the same 

nutritional needs since there are plants that have 

deep roots, others with short roots, other plants 

grow high, others have roots that spread 

sideways. Likewise, some plants demand more 

nutrients than others, others return nutrients to 

the soil and others are undemanding. Between 

May type of families and species are cultivated in 

a plot, the benefits of the soil are increased. This 

rotation is basically done between families of 

leguminous plants, such as beans, broad beans; 

leafy plants, such as lettuce or cabbage; fruit 

plants such as tomatoes or peppers, and root 

plants such as potatoes, garlic, onions, or carrots. 

Legumes are capable of fixing nitrogen in the soil, 

root or tuber plants need a lot of potassium, leafy 

plants have a lot of nitrogen and fruits have a lot 

of phosphorus. 

 

 

https://blog.primrose.co.uk/2017/05/02/practising-crop-rotation-to-improve-yields/ 

 

The crop rotation also depends a lot on the 

seasons, climates and soil conditions that are in 

each country or ecosystem, so there are 

variations between the graphs that are found 

since it does not grow the same in tropical places 

as in Mediterranean soils, but the principles he 

works with are the same. Vary and biodiversity to 

recover the soil, as nature does. Another very 

important thing is to let the soil rest so that it 

finishes recovering, a technique called fallow is 

used that consists of plowing it to remove all the 

weeds and roots. The soil that is not being used 

must also be protected, and for this many times 

it is covered with straw or grass so that the wind 

https://blog.primrose.co.uk/2017/05/02/practising-crop-rotation-to-improve-yields/


does not carry the nutrients, the sun does not dry 

the soil and the water does not generate saline 

layers on top. Also, this prevents the emergence 

of new weeds. 

 

Another way to take care of the soil and its 

nutrients is to associate crops, which is how 

usually nature does. It is just like when you go into 

a forest or jungle, anything in there seems to be 

ordered, you just see a great mix of different 

varieties of trees and plants. Plants that help each 

other by maintaining the biodiversity of the place, 

while giving each other plant what it needs. I even 

learned that not every plant if friendly or can live 

within others, there are some who help each 

other and others that compete for the same 

nutrients. In plan association some plants 

generate shadow to the others, while aromatic 

plants keep away bugs, tall plants help creepers 

to climb and plants that spread over the soil cover 

it and avoid weed to grow. 

Soil, space, and water are best used in associated 

crops, as plants grow at different heights, take 

root at different depths and directions, and have 

different needs for sunlight and nutrients. Some 

good crop associations are cereals with legumes 

such as corn and beans, which is widely used in 

Central America; intercropping of fast-growing 

vegetables with slow-growing ones such as radish 

with carrot; species with defensive associations 

such as carrot and leek, which is effective in 

repelling flies. There is another very traditional 

crop association called the three sisters, in which 

a tall plant such as corn or sunflower is mixed 

with legumes such as beans and root-covering 

plants such as squash. The next graph explains a 

little bit more about it. 

 

 

https://visual.ly/community/Infographics/home/companion-planting 

https://visual.ly/community/Infographics/home/companion-planting


 

https://i.pinimg.com/originals/de/a3/4f/dea34f30f420df4e6a6ec57da2fa83e4.jpg 

https://i.pinimg.com/originals/de/a3/4f/dea34f30f420df4e6a6ec57da2fa83e4.jpg


Another permaculture learning, for me very 

relevant, is the fact that it has or uses a series of 

very methodical and organized processes that 

can be applied to other types of projects and 

even in daily life. One of them, for example, is 

called OBREDIMET, which refers to Observe, 

Boundaries, Resources, Evaluate, Design, 

Implement, Maintain, evaluate and Tweak. 

Another one is called CEAP, which refers to 

Collect Information, Evaluate Information, Apply 

the principles and Planning. These are processes 

that I find interesting even for the development 

of my own Project since they have an emphasis 

on Project Management. In the same way, all its 

objectives must be considered in a S.M.A.R.T. 

(Specific, Measurable, Attainable, Realistic, Time-

Specific), and just like these, in permaculture, 

many acronyms are used for all its processes. 

Concerning my project, I take it as Observing or 

investigating the situation, the signs or the 

subject on which I want to deal; Regarding limits, 

they can be established as policies that limit what 

I want to achieve or physical, knowledge or 

resource limits; taking into account these three I 

can evaluate the solution to propose; design it 

according to this; develop and implement it on a 

small scale; see how to keep it in a certain time to 

know what this implies; evaluate the learning of 

all this, and according to what you have learned 

or discovered, adjusting it over time. Some even 

add a "G" at the beginning of this process which 

refers to defining Goals, and relate it to the 

design process, just like this graph from a 

Medium article does. 

 

 

https://medium.com/permaculturewomen/a-design-cycle-application-gobradimet-f4918114b48e 

 

 

https://medium.com/permaculturewomen/a-design-cycle-application-gobradimet-f4918114b48e


In the workshop I also learned some traditional 

techniques of observing the health of the soil, its 

composition and its Ph, which I find really 

interesting since anyone can do them from home 

without technology. For example, to know if the 

Ph of the soils is Acid or Alkaline, you just need to 

take a sample of your soil, being aware that it 

should be like 5cm below the upper layers, and 

mix it in two different bottles with a little bit of 

water and mix it well. After that in one of those 

bottles you add Vinegar, and in the other Sodium 

Bicarbonate. If the soil reacts to the Vinegar and 

makes bubbles it means is an Alkaline Soil, and if 

it reacts to the Sodium Bicarbonate by making 

bubbles, it means that the composition of the soil 

is Acid. 

 

    

http://survivingglobalrecession.com/a-simple-do-it-yourself-way-to-test-the-ph-in-your-soil/

Since the soil is mainly composed of Clay, Sand, 

and Silt, the percentage of the mixture of it, as 

Johnathan Minchin already explained it to me 

before, also affects the way plants grow. This 

mixture can be also be detected by different 

observation techniques, ones that include 

wetting the soil, making a ball with it and 

checking its contexture: If it is to compact it has 

too much clay, if it is too muddy it has much silt, 

and if it is too watery it has much sand. An easier 

and more exact way is to take a sample from the 

soil, also from 5cm below, strain it to get only the 

particles below 2mm, and then mixing it with 

water in a bottle. You then have to shake it for a 

while so everything mixes up and then let it rest 

so that all the particles settle at the bottom, and 

then you should have 3 different color layers 

which you can then measure and know the 

percentage of the composition in your soil. The 

lower layer will be the sand, which has the bigger 

and heavier grains among all, in the middle the 

Silt and in the top the clay. This variety of 

composition gives the soil different properties 

that are also important depending on the kind of 

plants you want to grow. 

 

                   

http://survivingglobalrecession.com/a-simple-do-it-yourself-way-to-test-the-ph-in-your-soil/


 

http://www.plantsgalore.com/care/soil/soil-composition.htm 

 

In addition to all the learning, we also put into 

practice some of the knowledge acquired, 

especially the association of crops and analysis of 

light, shade and water conditions to design and 

plant the garden plot in connecthort. For this, 

they gave us 28 plants and we had to find the best 

way to distribute them taking into account what 

we have learned, and among the whole group to 

plant them to leave them as a contribution from 

us to the community. 

 

 

http://www.plantsgalore.com/care/soil/soil-composition.htm


 

REFLECTION: 

 

I could go on talking about many other learnings 

from this course, but these are the ones that I 

consider most relevant to my research, and that 

is why I prefer to leave them documented since 

some of them are factors that directly affect the 

planting or cultivation of the plant and its growth, 

as Jonathan has told me many times, you have to 

pay close attention to the soil because it is 

something that we often forget and it is really 

important. Something that few investigate 

because so far doing soil studies is much more 

complicated, even in Valldaura, they send soil 

samples to a laboratory in France for analysis, 

since it is not a technology that everyone has. 

Something that I found very interesting, as it 

happens in Connecthort, was finding many 

people from the city with a desire to learn to 

cultivate so that they could go to live later in the 

country, contrary to what happens with the 

people of the country that wants to come to live 

in the city. 

There is a desire for many of them to learn to live 

sustainably, to understand nature to interact with 

it. For this reason, the way the teacher taught the 

course was made for people without any 

knowledge, with different pedagogical 

methodologies so that everyone understood. 

Letters, games, cards, copies, interaction, 

participation, opinion and discussion were part of 

these. 

 

We also created a chat among the students, that 

has helped us to resolve doubts, share ideas, the 

photos of what we plant, seminars, articles and 

documentaries between us. A community 

generated behind agriculture, probably because 

we are not competing with each other, or 

because none of us is an industrial farmer who 

wants to live from this, so we are not afraid to 

share our knowledge among all. That also 

happens with the WhatsApp group of "Social 

Agriculture" in Valldaura, in which there are 

people from all countries, with different types of 

interests and knowledge, who join as a 

community to solve doubts and share 

experiences, all always around nature. 

 

 

 

 

 

 

 



3RD  INTERVENTION: BUILDING A FARMBOT (@FARMLABPRUIT) 

 

OBJECTIVE:  

For my second intervention, I wanted to learn 

about how to build a Farmbot in collaboration 

with a FarmLab that the Itinerarium Foundation 

is setting up in Pruit / Rupit, and understand how 

I can apply my knowledge in making an orchard 

for them that would take care of the robot. 

 

METHODOLOGY: 

• Learn by myself how to build a Farmbot 

and what it needs to work. 

 

• Building the bed for the crop and 

assemble the structure of the Farmbot. 

 

• Designing the orchard and select the 

plants that we would grow. 

 

• Program the Farmbot to take care for the 

orchard and supervise its process. 

 

• Design a methodology to explain how the 

technology work to the farmers of the 

town, and iterate the methodology 

depending of the learnings. 

 

PROCESS: 

For this intervention I was going to collaborate 

with the Itinerarium foundation in Rupít since 

they bought a FarmBot to install in a 

hostel/restaurant they have there a space they 

want to convert into a FarmLab where they give 

classes, courses and workshops on technology 

and agriculture, to avoid desertion of peasants 

from small rural villages to the main cities of 

Spain. The "FarmLab" is a project of the 

Itinerarium Foundation, a center for the creation 

and dissemination of rural technology projects, to 

curb depopulation in Spain. With d’Eurecat and 

Fab Lab Barcelona technological support , this 

center based in Pruit will develop projects with 

environmental sustainability as its main 

objective. 

 

This project came to me thanks to Xavi and Santi 

from The Future Learning Unit at FabLab 

Barcelona, who knew the people of the 

Itinerarium Foundation and saw this FarmLab 

that they want to build as an opportunity to 

further develop my project, and Tomás Diez , the 

director of MDEF, who agreed that I could work 

with them as a collaboration between Itinerarium 

and FabLab. 

 

Sadly, it is on hold at the moment due to the 

Covid-19 and the Royal Mandate in Spain, which 

prohibits the mobilization of people outside of 

their houses and through the country. Anyway, 

I´m going to try to explain a little bit of what the 

project is about, its current state, and the 

FarmBot technology we are going to start using. 

The FarmLab project, already appeared in La 

Vanguardia newspaper in an article just the week 

before the quarantine started, also the weekend 

when we were supposed to start building it. 

 

 



“The Bulli" of rural innovation arrives” (LINK) 

 

ABSTRACT OF THE ARTICLE: 

Every year, progressively but 

unstoppably, the Spanish towns see how 

their inhabitants leave for the cities, 

attracted by a greater offer of 

employment and services. 

From the Itinerarium Foundation, an 

entity that works for inclusion and social 

development, they have seen that this 

scenario poses future problems in terms 

of job loss in cities, and in parallel a lack of 

development in rural areas. 

Another axis of this innovation laboratory 

will be the development of new crops, 

which will make way for the creation of 

new products and jobs. 

 

 

"We have to show people that they can live in 
towns just as well as in Barcelona, Madrid or 
NewYork". 

 

 

 

In a survey that they did in the article, they 

asked people if they consider that urgent 

measures are needed against depopulation in 

Spain, to which 93.76% of 11,842 

respondents, 11,102 persons, answered yes. 

 

 

https://www.lavanguardia.com/participacion/cartas/20200307/473969194183/farmlab-proyecto-innovacion-rural-el-bulli-fundacion-itinerarium.html


 

 

According to Wikipedia, Farmbot is “an open 

source precision agriculture CNC farming project 

consisting of a Cartesian coordinate robot 

farming machine, software and documentation 

including a farming data repository.” The project 

aims to "Create an open and accessible 

technology aiding everyone to grow food and to 

grow food for everyone." FarmBot is an open 

source project allowing hardware, software and 

documentation modifications and additions from 

users. 

They have already started to build the bed on 

which the Farmbot will be mounted, and on 

which the garden will be planted. When 

everything is normalized, I will continue with the 

project, for the moment I am still investigating its 

operation and the design of the crop that we will 

plant. In this case, the intervention will be first 

within myself as an experiment subject to see 

how I understand the technology, and then try 

teaching it to someone else in the community, 

trying to find the best methodology or way to 

translate this tech literacy into others who are 

more into agriculture and vice versa. 

 

Because of the Covid I still don´t know if I´m going 

to be able to conclude this part, but anyway, I 

wanted to added here because it opened to me a 

new way of looking at my project, maybe more 

educational rather than creating a new 

technology. Thinking more in a way to teach 

things to farmers, so maybe even they are the 

ones who solve their own problems. 

 



CH A PT ER  5 :   

 

F UTURE 

5.1 - FUTURE SPECULATIVE SCENARIO. 

 

What if people in rural areas like towns and 

villages were taught digital manufacturing skills 

and technology applied to agriculture and 

country living as a subject ordered by the Ministry 

of Education so that they could, According to 

your needs, mix your knowledge in tradition? 

Agriculture and learned technologies, to build 

their own machines that help them in their daily 

tasks. 

 

What if, among all the small farmers, they 

created different models of machines that they 

shared with each other, and were modular with 

each other, to put them at the service of all the 

farmers in their area? Machines with different 

functions and for different times of the season, 

but which can be adapted to different crops and 

thus be able to use them throughout the year. 

What if, among all the farmers in the world, they 

could create machines that allowed them to feed 

databases on their knowledge and the behavior 

of their crops in the world, to gradually go to 

artificial intelligence that through a learning 

model could auto help them? Find the best 

conditions to grow everything according to your 

climatic conditions. 

 

What if farmers in rural areas, and users in Urban 

areas where interconnected in a way that farmer 

could earn more for what they grow, and the 

people in the cities could be also part of the 

growing process and therefore knows exactly 

what is consuming.

 



 

5.2 - IMAGINE A WORLD WHERE: 

 

Small farmers around the globe have useful 

technological knowledge that they learn in school 

and that they can apply to their everyday farming 

procedures, including digital manufacturing and 

electronic knowledge that enables them to build 

DIY machines that can force the adaptation of 

seeds, do plant phenotyping to feed a database, 

feed artificial intelligence models for their benefit 

or build machines to give added value to their 

production, and that they could also be almost 

directly connected to the final user to reduce 

food waste and increase their earning, giving also 

the user the benefit of knowing exactly what he 

is eating. 

 

 

 

 

 

 



5.3 - REFLECTIONS AFTER COVID AND DESIGN DIALOGUES:  

 

 

 

The previous questions were asked to the people 

who were in the presentation of the Design 

Dialogues, intending to be able to know their 

opinion regarding some topics that I am still 

trying to decipher. Several gave me some 

interesting answers, which make me think of 

different paths for my project and things that 

perhaps I had not yet contemplated. 

 

Speaking for example of rural "coolness", I think 

the term coolness causes a lot of discussion, even 

though with this what I meant in a way was more 

like desirable or innovative. Some suddenly 

recommended doing a marketing campaign, 

while others recommended looking at 4.0 

industries that adopt new technologies so that 

young people want to work there. Although the 

issue of seeing how industrial agriculture affects 

these small crops also came up, and what is their 

effect, so I think the issue of making community 

among them is a good option to make them 

stronger and eliminate intermediaries, in turn. It 

will make them more independent. 

 

Concerning Tech Literacy for farmers, some 

believe that farmers are very busy with their day-

to-day tasks, so possibly an option may be to 

educate other non-farm agents in the 

community, thus also generating new 

opportunities through collaboration. It was also 

commented that farmers usually develop Low-

Tech tools for their farms, but they do not always 

document how they do it or share the knowledge, 

as it happens in the FarmHack platform that I talk 

about in the first part of my thesis, but So far this 

is in English, creating a barrier for the Latino 

farmer, so one option might be to see how this is 

brought into context. 

 



When talking about DIY Technologies for farmers, 

the issue of what would happen if there was a 

greater link between urban and rural, and that it 

is urban people who can help them develop these 

tools, comes up again. There is also the question 

of what benefits this would bring for them, which 

would summarize it personally in greater 

productivity in some cases, thanks to tools that 

help them facilitate some tasks, do others that 

they cannot, or data to direct their decisions. 

 

Regarding the issue of interconnecting local and 

global farmers to make them more resilient to 

climate change, the prices of the markets and 

technology came up with opinions on whether 

interconnecting them could be a way to do it, 

although we still need to see how, which It makes 

me wonder if they are digital platforms, but for 

this I should first understand the current 

adoption of these in this segment, or possibly 

start with WhatsApp groups or apps since 

smartphones are something that has penetrated 

a lot according to data that I have, even in the 

rural sector. 

These times of pandemic even, I think have made 

many people appreciate nature more and more, 

many try to plant something at home, even as I 

constantly share photos of my plants on 

Instagram, they ask me about how to take care of 

them or how to plant them, in what time should 

they be pruned or when to water them. There is 

a desire now more than ever to be able to 

cultivate what you eat, seeing it as a way to 

prepare for these situations. People want not to 

depend on the chaos of the supermarkets so that 

in their houses or balconies they can only grow a 

little. There is also an emergence of farmers' 

phone numbers in WhatsApp family groups, as 

many of them no longer have the restaurants 

they were previously distributed to open, so they 

are making direct deliveries from the farm to the 

home. There are also platforms like Vive Agro in 

Colombia (https://viveagro.com/) which sells 

boxes of fruits and vegetables directly to your 

home, although I think they have an excessive use 

of plastic in my opinion. 

 

          

 

I have also seen projects like Cooltivat in 

Barcelona, that offer the idea of cultivating 

people their own garden, in which you contribute 

a sum of money depending on the size of the land 

you want to cultivate, and a monthly 

maintenance fee so that it is cultivated by 

experienced farmers, you decide what you want 

them to sow and the moment they start to bear 

fruit the vegetables and fruits from your land are 

brought to your house, a way that I find very 

interesting also as a mechanism to grow your 

own food, even if you don't have space in your 

house. 

(https://www.verkami.com/projects/24237-

cooltivat-el-teu-hort-online) 

https://viveagro.com/
https://www.verkami.com/projects/24237-cooltivat-el-teu-hort-online
https://www.verkami.com/projects/24237-cooltivat-el-teu-hort-online


 

 

  

 

  

 

This makes me even think that someone could 

grow certain things and sell shares of them, such 

as a tangerine tree that we planted among 

several, and in each harvest, the fruits are from 

these owners, or even each one specializes their  

 

 

balcony in a type of crop and exchange fruits with 

neighbors. My initial intention is to help the 

countryside, but I am also finding in the city a very 

important need to connect with the land. Possibly 

a project in which the countryside connects 

directly with the city, reducing intermediaries, 

maybe an interesting solution to apply. 

 

 

 

 

 



CH A PT ER  6 :   

 

D E SI G NI NG  W I TH E ME RG E NT CO NTE XTS:   
CO VI D -19 

 

6.1 - MY NEW ME: HOW THE NEW NORMAL SHAPED MY PROJECT. 

 

Earlier this year, the world began to experience a 

virus outbreak that seemed far away from 

everyone. Something that for some only 

happened in Asia, so we thought we should not 

worry ... Until the end of April, the first cases 

began to be seen in Spain. On March 13, 2020 the 

president decided to declare a national state of 

emergency, by which some restrictions regarding 

mobility, social interaction, and rules of hygiene, 

coexistence, and social distancing began to be 

applied. Some days before this, the closing of 

schools and universities had also been ordered, 

so from there, we had to start doing all of our 

classes virtually, as well as the interactions with 

communities that we had been developing for 

our interventions. Even reaching the point where 

our design studio presentation, in which we 

showed all the progress of our project, had to be 

done digitally. 

 

When all this started, everyone's life changed, 

and with it, my social, educational, and work 

environment. The days were sometimes made 

longer by being locked up at home. Distractions 

from TV, making food, doing laundry, shopping, 

trying to get some exercise, chatting with people 

who are in your country at a different time, or 

discussions about the future of the world in 

COVID with your roommates also made it difficult 

to continue personal concentration. At the 

beginning of all this, we were all experts and 

ignorant at the same time, we were looking for 

information about it all the time, but there was so 

much saturation of information that sometimes 

you were more uninformed than you really knew. 

As someone once told me, one thing is what we 

know, what we think we know, and what really 

happens. 

 

My new days seem to start backward. I went to 

bed late talking to people from Colombia, I got up 

late to class, I had lunch, I studied or did a little 

research, I exercised and at the end of the night, 

I bathed, and then lost my sleep again between 

Netflix and chats. The bed was my new 

homework desk, the balcony was my new 

classroom and experimentation area, and my 

Arduino kit became my way of continuing to learn 

technology from my home. I was now more 

connected with people than ever, at the same 

time we were also disconnected or far away. 

 



6.2 - MAPPING MY DOMESTIC EXPERIMENTAL LABORATORY: 

RETHINKING YOUR DESIGN SPACE IN YOUR NEW NORMAL . 

 

I took advantage of this time to learn many things 

online, some on agriculture and farming, some on 

electronics and the internet of things, a little 

artificial intelligence, and some on futures 

designs. I saw many tutorials on how to take care 

of spinach, and other small tips for growing food 

at home. While with the Arduino I started 

experimenting with my own sensors, designing 

my interfaces, servers, and networks to carry out 

my digital fabrication project. This self-learning, 

made me advance a lot with my electronic skills, 

losing the fear of trying, experiencing, and 

correcting errors that were frequent before. 

Mixing several tutorials taught me different 

things, which complemented knowledge that 

served me for others. I tried to start connecting 

my Arduino with my raspberry, my raspberry to a 

screen, my Node MCU with my computer, and 

this made me understand how things worked 

between them.   

 

 

 

On the other hand, I began to upload content 

more frequently to my networks about my 

experiments with Arduino and the care of my 

plants, and that caused many people to ask me 

questions about it, which allowed me to share 

knowledge with others. People sent me photos of 

what they were growing, shared tips, tricks, or 

asked me if I knew why their plant did not grow, 

how to plant them better or how much water 

they should give them. The same thing happened 

with the videos that I had uploaded from my 

programming or Arduino experiments, so people 

started asking me how I had done them, what had 

been my experience with the type of sensor I was 

using, and so on, and they all liked them. I was 

able to share my documentation so they could 

replicate it. Also in communities such as 

Instructables, modern geek tutorials, and others, 

I was able to start commenting on people's 

projects, telling them how I had executed them 

and if I had modified or improved their code or 

system in any way. Also, what used to be my 

permaculture communities, Valldaura and 

Connecthort, had become WhatsApp groups in 

which we all shared information, links, questions, 

and more, related to agriculture. Everything that 

was previously physical and required contact, 

was finding a way to virtualize without leaving 

home, generating a different type of connection.  

 

This new me, new tools and connections I had 

around, made me realize that even when the way 

I was researching for my project was changing, 

the project essence could still be the same. 

Farmers now have new and different problems, 

but there is also a technological acceleration 

because of the COVID. This Pandemic has given a 

lot of uncertainty about everything in the world, 

but that is the same kind of uncertainty that we 

are supposed to deal with when designing 

futures. An uncertainty, that also came with a lot 

of new week signals that give us some indications 

on how they could evolve. 

 



In the course of this pandemic, I also had many 

moments of indecision and whether I should stay 

in Barcelona to see my virtual classes or in a way 

return to Colombia and see them from there 

without having to pay such a high cost for leases 

since here you pay for a room the cost with which 

you could get a very good apartment there. The 

Barcelona I had come to study in was totally 

limited by confinement without a certain 

moment of when it would return to normal, but 

even so I decided to move to a much cheaper 

place, to extend my life a little more. stay, which 

led me to go from living with only one person to 

living now with 4 more. New people, with new 

interests that in a way also changed my 

connections and contact with the world, my 

conversations, and my space. I went from being 

in a room feeling limited by not having a desk to 

study, to having a room with a huge desk where I 

can play and experience much more. This also 

accelerated my learning curve, as well as the fact 

that one of my new roommates is also studying 

the master with me, but she is a person who had 

a rejection and block to technology, so I took her 

as a subject of experimentation and test for 

teaching electronics since this type of blockage is 

something that I will surely have to face if I want 

to teach small farmers about technology.  

 

 

 

 

 

 

 



CH A PT ER  7 :   

 

HYPE R-LO CAL  /  HYPE R -G LO BAL:  
E XPE RI ME NTI NG  W I TH MY PRO JE CT I N  E ME RG E NT CO NTE XTS,  

CO LLABO RATI NG  W I TH O THE RS F O R MY PRO JE C T  

 

7.1 GROWING SPINACH AT HOME

My project was particularly affected in two 

interventions that I was carrying out or was going 

to carry out. The first one where 4 pots, with 52 

spinach sprouts that I had been growing from 

seed in my house, and that I was going to finish 

growing on the rooftop of the university so that I 

could control the conditions in which they were 

grown, and thus to vary some of the conditions I 

could between them like the amount of water, 

sun or shadow, to see how this affected the 

growth between them. This gave a new twist to 

my research since I had to give up for adoption 3 

of the pots to different people to take care of 

them at home, and with this, by default, I could 

have different conditions for them and thus be 

able to try to measure their evolution or how they 

grow according to these variations.  

 

The problem with this plant adoption plan was 

that since the people were doing a favor, and not 

committed to the project, it was very difficult for 

them to make them send pictures of how the 

plants were, how they were growing, the 

conditions in which they had them, or the 

amount of water that each one poured into them. 

One of the plant adopters never answered my 

messages, so I don´t even know if the plants he 

took are still alive or not. Even dough, I noticed 

that those who had the plants in direct sun and 

outdoors grew better than mine, who only had a 

few hours of sun per day due to the location of 

my terrace. 

 

 

 



 

Growing spinach from seed was great learning, 

since if in my other interventions in the garden I 

had cared for some plants, planted plants from 

shoots or transplanted some already large ones, I 

had never cared for them from that initial 

moment. I started this process in February when 

the winter was beginning to come down and 

spring began. To germinate them I made a small 

seedbed, reusing plastic materials such as egg 

boxes and dessert or yogurt containers. These he 

made a hole in the lower part, and he put them 

on a tray with water so that the water did not fall 

strongly from above, but rather went through the 

earth more naturally and thus did not mistreat 

the shoots. There were also some that I 

germinated inside a plastic box placed inside a 

humeral paper, which serves to remove the initial 

root and see from all the seeds that you have 

which are going to be born, but I made some 

mistakes like leaving them there a lot of time, 

then the roots grow too long and weaken the 

silver, and I also started to germinate too many, 

so in the end, I had many more plants than I could 

plant so I had to let some sprouts die. 

 

In addition to this, the worst mistake was not 

having taken photos of this other sprouting 

process although, in the end, I understood that, 

at least with spinach, it is much better that it grow 

directly in the ground, or if they are going to 

germinate previously on paper. Sowing them in 

the ground to about a centimeter deep makes 

the plant not spend a lot of unnecessary energy 

to grow to look for the light and, in case they have 

already grown a little more than a centimeter, all 

the white part of the stem should remain buried 

underground, as this is a very weak part of the 

plant and breaks with fragility. 

 

  

  

 



The upcycling of materials was something very 

important that I also discovered during this 

lockdown since one of the concerns I had about 

my consumption habit was that most of the food 

I buy comes wrapped in plastic packaging that 

when I got home I ended up throwing it away. , 

but with this, I could at least give a second use to 

all these one-use plastics. 

 

The problem later was that I had many 

containers, but not enough soil since the “Chino 

Markets” where I used to buy it were closed and 

I had left a bulk of it in the university. In the first 

of these photos, you can see a little of what I was 

saying about the stems that grow without the 

energy to support the weight of the leaves, while 

in the others you can see how the leaves are 

practically born from the ground. I also made a 

failed attempt to grow a piece of lettuce that I 

had leftover but was not very successful since, 

although it lasted a couple of months without 

dying, it never grew much longer. Probably 

because the container in which it was kept was 

very small, or because I did not let it take root 

before as many tutorials recommended. 

 

The process of transplanting them to the 

university once they had sprouted I did it at the 

end of February, for this, I bought soil, 

flowerpots, a shovel, a watering can and found a 

kind of wooden baskets on the roof of the IaaC 

that I borrowed. I planted 14 sprouts in each of 

these pots for a total of 56 spinach plants. Thanks 

to the amount of sun that came to them and the 

amount of soil in the pots, the plants began to 

grow faster than before, almost daily change was 

evident. 

 

One problem I had was that people poured water 

on them without asking, which made me lose a 

little control over them. The idea with these was 

to grow each terrace differently, and adopt each 

of the plants to different IaaC students so that 

they could go up to see them whenever they 

wanted, but the second week after transplanting, 

they announced that on Friday we could not go 

back to university, so I had to get people who 

lived nearby and were willing to adopt them. 

 

The idea with this adoptive parents was that they 

could tell me how they were taking care of them, 

and send me frequent pictures, but In the end, 

these people only sent me a couple of photos in 

the process, but there was a variation with the 

ones I had since mine didn't get as much sun. 

These last photos were sent to me along with a 

message asking me for permission to eat them, 

which I gladly agreed to, and the truth is that the 

taste is very different, much richer and more 

natural, you even feel "the love" that you gave 

them in the care when eating them. 

  

 

 



  

 

I noticed that the plants I had in the pot, with 

plenty of soil, grew much better than the plants I 

had in small jars or plastic food cups that I was 

growing them in for lack of other pots. Although 

some even had bigger jars than others, and they 

grew less, so I think that having them in different 

sizes of containers, some dark, others 

transparent, with different conditions and 

amounts of light, and different amounts of water, 

makes many bushes grow differently. Even 

changes from the form of germination of the 

seed, also affect this growth. Similarly, a good 

thing about all this was that I could be much more 

aware of their growth every day and try to 

understand many things about them such as the 

effect of these subtle variants on them, or the 

time it took to cultivate them, to then eat them 

in just one day. 

 

   

   

Magda Mojsiejuc Spinach 

    

   

Benjamin Scott Spinach 

 



 

 

 

 

  

(My) Pablo Zuloaga Spinach 

 

All of this helped me to realize that there are a lot 

more things I need to learn about agriculture, 

more than the things I´ve learned so far or the 

ones I could learn on tutorials on Youtube and 

that there is also a lot of people trying to learn 

these new skills, but the struggle to find the 

proper tutorial or source of information since 

plants act differently in each country or season, 

so not all the tutorials apply to everybody or 

every plant. Each case is different, and some 

times the information is too vague, not well 

documented, or inexact in terms of quantities, 

times, and others. 

 

 

Lettuce Experiment 

 

 

 

 

 

 

 

 



7.2 TEACHING ARDUINO SKILLS TO OTHERS:  

 

The other pending intervention was a work to 

develop in a new FarmLab in Rupit, in which I was 

going to help them build and control a Farmbot, 

to teach the community that agriculture can be a 

way of life without having to go live in the city. 

That one is stopped for the moment, but I´m 

going in July to stay in Rupit for a few days to 

finally build the Farm Bot. I kept a good relation 

with Narcis Vives from the Itinerarium 

Foundation, and we have shared link, articles, 

and knowledge during this quarantine, and he 

has also given my some inspiration for my project 

since he has worked in education all his life and 

it´s also part of his philosophy of the FarmLab he 

wants to build. 

 

So since the main intention of the intervention in 

Rupit was to use myself as a research subject by 

trying to learn about technology by building the 

FarmBot to, later on, teach this technology to 

others, while I was at home locked down I got 

really into deep in learning, testing and designing 

the electronics and the network for my project, 

and I tried to start teaching this knowledge to 

others by helping another MDEF student, Juanita 

Pardo, also my roommate, in her electronics 

assignments and building part of her Fab 

Academy project, a device to generate sounds 

with plants and human contact using a capacitive 

sensor. 

 

With Juanita we started from the total basics, 

blinking a led, understanding polarities, 

understanding how the Arduino worked, and 

some of the logic behind the code. In the 

beginning, she was pretty dispersed, but when 

she starting achieving things like the simple led 

blink, also her eyes blinked. With was an amazing 

moment when you get the feeling in her face that 

she was being able to confront a rejection she has 

against technology, and was also being able to 

beat that technology. After that, she started to 

become each time more confident with the 

platform and the code, but still, she was not 

totally into it, since she only wanted to do the 

assignments, but I always pushed her a little bit 

further, challenging her to do it in a different way 

than how the tutorial says so that she could 

visualize the scope of the technology, and start 

imagining where could she take it with her 

creativity and all the things she could do with it, 

even learning to detect the problems that she 

gets and figure how to solve them by herself. 

 

The methodology was for her to find the tutorials 

needed, I would teach her a little bit of the theory 

for her to understand what was happening, and 

then accompany her through the process to 

answer her questions or help her debug the 

problems to see what was happening, and also 

trying to motivate her to try new things to learn 

how to twist the tutorials to do something new. 

 

 

Juanita Pardo losing the fear to Arduino 

 

Besides doing these classes with Juanita, I also 

started answering messages from my other 

MDEF partners who had problems with their 

Arduino Fb Academy classes, so I started helping 



them through WhatsApp, trying to figure out 

what was not working with what they are doing, 

so I decided to arrange an open virtual class to do 

the assignments live with them so that they all 

could learn from the other's mistakes. So I asked 

on a WhatsApp group we have, and 9 of the 

students said they were interests in the class and 

we scheduled a time for it and asked the faculty 

to borrow us the Zoom account. Then we had 

some problems, in the beginning, access to the 

group, but that time helped the people to get 

prepared and follow some schematics to do their 

first led connection. This helped to earn some 

time while we started the class, but then you start 

realizing that even dough they are following a 

tutorial, peoples rejection or fear makes them 

not put a lot of common sense into it in things like 

the polarity of the led or the different kind of 

resistors there are. It was amazing for me seeing 

that some people even ought the teachers have 

been telling us this during the whole year and 

that we have seen it in a lot of different classes, 

still didn´t know some of these things that 

seemed basic for me. 

 

 

 

Arduino Class to MDEF students 

During the class, we saw a little bit of the pinouts 

to understand why do we connect what where 

we connect it, a little bit about the resistors, the 

polarity, the code and what does it means each 

instruction you put on it, and even some more 

complicated stuff like the difference between 

coding with Millis or coding using delays, and one 

important thing I got from this was that you need 

to have everyday life examples or metaphors for 

the people to understand what they are doing. 

Examples to explain why does something needs 

to go in one direction or other, what is the 

difference between input or output or any other 

thing that you were explaining, so I concluded 

from this that maybe there might be a way to 

explain someone about electronics through food 

or agriculture. 

 

For example, you could explain the polarity of a 

led with a metaphor of a tree, in which you 

cannot plant the tree upside down, because 

water enters through the roots and goes up to 

the leaves where the sun transforms it into 

energy, so the same happens with LEDs. If you 

plant it upside down, the leaves would be facing 

to the “Ground” and the root would be facing to 

the sun, or the voltage or signal in the led case. 

 

 

A LED works like a tree 

 

I think you could also explain the resistors and 

voltage with a jar of juice, in which you have a (5v) 

jar full of juice, and you need to serve it into a (3v) 

cup, so you will need another cup to serve the 



extra juice and don´t spill it, because if you try to 

serve the whole jar without the extra cup, you will 

spill it out, what we could say it is a shortcut. 

 

       

 

Voltage and resistance explained with a jar and some cups 

 

Or relate the Arduino Inputs and outputs with a 

food processor, in which depending on the input 

you add and the blades you use you could either 

make a juice, or an ice cream or a salad. 

Something goes in, you decide the process that 

happens inside and then something else goes 

out. 

 

 

 

 

 

 

Arduino is like a food processor 

 

The second class I gave to the students was about 

inputs but this time, since there are a lot of 

different inputs two other classmates joined me 

in the teaching process, Andréa and Daphne, and 

we did a session in which between all we were 

trying to solve each other’s problems, trying to 

detect what was going wrong with someone 

else’s code or in how they connected the stuff. 

 

As I was talking with Luciana Asiniari, Fab 

Academy's global coordinator, there are different 

levels in this distributed education. One would be 

Neil’s class level, the next one would be the 

classes we locally receive in FabLab Barcelona, 

and the third one would be this collaborative, 

slow learning, for beginners, which are the 

hardest ones to teach since they have a rejection 

or barrier with technology. 

 

 



7.3 LOCKDOWN NETWORKING: 

 

During the lockdown, the only relation I had with 

the different agriculture networks I was getting 

into where the WhatsApp groups like the “Social 

Agriculture” group from Valldaura Labs, the 

“Connecthort” group of the urban orchard I was 

volunteering in or the “Permafreaks” group I have 

with the people I took the Permaculture 

workshop with. Groups where each one shared 

different experiences of what was trying at home, 

asking questions and sharing knowledge, trying to 

solve each other’s problems while also learning 

from them. The same started to happen with 

different Instagram communities and startups 

that were trying to solve a little of the Supply 

Chain breakage, of which I will talk deeper in the 

next chapter, linking the consumers directly to 

the producers, selling food directly from the farm 

to your house, without passing by a supermarket, 

and people also started renting spaces and talent 

to farm for others in their land. 

 

Not only in agriculture, but in a lot of different 

industries and skills, people all over the world 

started to strengthen their connections digitally 

and to share knowledge between them to help 

each other. A new way of distributed free 

education was growing faster as people started 

to generate and share content teaching recipes, 

life hacks, art, music, fun. People were trying to 

learn new skills to feel they spend their time in 

something useful, and because of the scarcity 

that was generated by fear at the beginning of 

the pandemic, a lot of people started to learn 

how to grow their goods at home.

 

                  

         



       

       

Part of the photos shared on WhatsApp groups I am part of. 

 

Within this groups, there was a total collaboration where everyone grew from each other, so I also started 

to interconnect some questions that appear in one group into the others like for example, “Where could 

we get soil during the lockdown?”, “Does anyone know which bug is this?”, “How do I grow X or Y?” and 

started to interconnect the knowledge between those two or three networks, sharing the information 

between them making the learning bigger, just by adding a “Node” that interconnects them all.  

 

With all of these interventions, I have seen that there is an eagerness to learn something new, but also to 

spread the knowledge. You can see it in different accounts or groups, people trying to help and teach 

others, and in those groups, there is always going to be the ones that want to learn and try, the ones that 

don´t participate or reply, the ones that generate content, and the ones that interconnect the groups to 

broaden content between them by amplifying the connections, and also, people like to learn more when 

they find the knowledge they are getting useful for them, which was one problem in teaching my MDEF 

classmates because most of them only wanted to do the assignment to pass the class, while people who 

try to find answers to a problem they are solving gets way more connected in the learning process. 

 

That makes me think that if you relate the learning process to something that people needs, or that it is 

applied to solve their problems, it is going to be easier for them to find the connections and see the 

potential of the things they are learning. So maybe designing a methodology to teach digital fabrication 

and electronics applied to agriculture or permaculture knowledge, showing the people how they can create 

sustainable automate food production systems, by teaching them little by little to solve some problems 

they might have by themselves or to produce food at home, might be better than solving the problems 

from the outside. 
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PRO JE CT PE RSO NAL I D E NTI TY  

 

8.1 –  PERSONAL CONSTITUENCY: 

REFLECTION ON PROJECT AND PERSONAL BIOGARPHY.  

 

THE PAST 

I could say that my personal biography related to 

my project begins when I was a child and my 

father taught me to program games in Visual 

Basic, to assemble and disassemble old damaged 

computers, in order to build a new one. We 

changed their memory, hard drives, processors, 

operating system, peripherals and others, just to 

build something else for fun. We also played with 

drills, lathes, jigsaws and motor tools, doing 

everything we could think of in wood and other 

materials. We played with a electronics kit that 

we had, which could not be programmed like an 

Arduino, but let you build different experiments 

such as radios, alarms, and so on. Years later I find 

myself working in advertising, leading a team of 

creatives in Guatemala with many ideas but 

without the way to make them come true. Ideas 

that could probably help the world in some way, 

but for which we did not have the suppliers or 

even the knowledge of what or who we needed 

to make them. And that's when I decide to take 

this master. 



As a child, I grew up among fruit trees and plants, 

with a mother who liked to take care of her plants 

at home, and years later with a small garden of 

my own on my balcony in Guatemala, which I 

started thinking that probably sometime in the 

future I was going to need to know how to grow 

my own food. And I also met during my life many 

peasants, farmers and rural people in Colombia 

and Guatemala, people whom I grew very fond 

of, and who in some projects I was involved in 

saw that they lived in very precarious situations. 

 

THE BEGGINING 

I started this Project choosing some weak signals 

that interested me, and from the beginning I 

knew what technologies I wanted to apply. He 

knew that he wanted to help small farmers in 

regions of Latin America to improve their quality 

of life through technology and digital 

manufacturing tools. In this process I have had to 

learn both agriculture and technology, taking 

classroom courses, online tutorials, global 

classes, participating in communities, testing and 

making mistakes myself, and even trying to teach 

others a little of what I learn. 

This has made me go from trying to design or 

invent something to solve a problem, since at first 

I went solutionistically to find something that 

would solve everything, but what I see is that 

each person and each community have different 

problems and tools to solve them, as well as a 

different level of experience or skills for it, so in 

the end what I intend to propose is a new 

educational model that I have conceptually 

called: Farm Academy. 

 

 

 

THE FUTURE PRESENT 

Right now, I see my projects is as a new 

distributed education model that mixes Farming, 

Technology and Making, in a STEAM learning 

approach, that now I call Farm Academy. I came 

into this idea because I feel there is a 

disconnection between this technologies and 

small-holder farmers, as you might see some high 

tech stuff that is not at their skill or monetary 

level, and also there is people from the cities 

wanting to learn agriculture and permaculture to 

grow their own food or leave in the countryside 

in a sustainable systemic way. 

 

FarmAcademy is a conceptual Academy of 

agriculture and digital fabrication that aims to 

improve the rural people’s lives through low cost 

technology education in a non-colonizer way, 

applied to local concerns and needs, with 

methodologies and skills that could be adapted 

the to the reality of each place. Teaching the 

scope of some technologies and skills, so that 

people can start building DIY food production 

systems that help them be more sustainable and 

self-sufficient. 

 

This model is not only thought for people in rural 

villages that is already related to agriculture, but 

instead is for everyone who wants to learn how 



to produce their own food in a more climate 

resilient, sustainable way. Not mattering if it is in 

an Urban or Rural area, but our main audience 

would be smallholder farmers since the project 

aim to improve their way of living. 

 

This educational model shares with the Academy 

program, that it has three different ways of 

learning: Instructional, Guided and Autonomous.  

 

- Instructional: When you follow the exact 

instructions to build something, and 

learn why it works that way. 

 

- Guided: When you modify the tutorials 

or instructions to make something 

different, with a proper guidance. 

 

- Autonomous: When you take all your 

learnings and want to use them to build 

something new. 

 

 

 

 

This model is also thought in a distributed way, in 

which the different parts of the system are in 

different locations, and the learning process 

happening in different places, with different tools 

and different interactions with the society. They 

do not only learn in the school or academy, but 

instead they learn and apply their learning in 

different places so they can socialize it and find a 

bigger value to it. 

- School: In the school or academy, 

depending of the level, people or kids are 

going to learn more theoretical and 

practical stuff. (Ex. Learning the theory of 

electronics and Arduino). 

 

- Home: People will try to apply some of 

their learning in a smaller scale, sharing it 

in that way with their families. (Ex. Do an 

Arduino experiment with their families). 

 

- Places: The overall learning is applied to 

solve a certain issue in a certain place, 

where the whole community is going to 

be able to see it in action. (Ex. Design 

something that solves an issue in a place 

like a farm, park, balcony, river, 

marketplace, etc) 

 

This model should also be in a decentralized way 

in which there is no single controlling or teaching 

entity, but instead, the control and teaching is 

shared amongst several independent entities. 

Where everyone learns from everyone, from 

global to local and backwards. With global 

content and instructors, that can adapt the 

content to local issues and teach Community 

Champions, so they can spread the knowledge 

between the community, and generate a network 

of local solutions around the world; that 

everyone could mix, transform and adapt to solve 

their problems using local craftsmen, makers and 

DIY tools. 

 

- Global Content / Instructors: Are going to 

be a series of classes and tutorials about 

some skills or crafting techniques that 

are going to be taught to the Community 

Champions. 



- Community Champions / Adapted 

Content: Are influencing leaders in the 

community, natural problem solvers, 

altruistic humans who are looking for a 

change in their communities. This are 

going to become the instructors or 

facilitators for the rest of the community. 

 

- “Fabri-Kits”: This are DIY kits made to be 

used in schools as a learning tool that 

would help to add a STEAM approach to 

the learning process, while teaching 

some digital fabrication skills to them, 

and showing them the scope of some 

technologies so that inspires their 

creativity. 

 

Even dough, by now I call it Farm Academy, it 

could also be a project separated to the 

Academany or Fab Foundation, and be part of 

FixPerts or a Distributed Design teaching platform 

by itself. 

 

I imagine that actually, each village could build its 

own FarmLab during the classes, with money that 

comes from investors or government, so that it 

comes from a co-creation between the 

community, and that interconnects them to the 

world. 

 

It could all start with a Mobil / Pop-up FabLab 

where they will learn at the same time they build 

their own tools, so they can then autonomously 

make or repair more stuff.

 

 



THE FUTURE: 

In the future I hope this Project grown from Drops 

to Floods, inundating the world with knowledge 

that helps others. I hope that for that time, the 

structure is already self reply able, so that  every 

village or town in the world could have been 

touched by it. 

 

 

Networks of Farmers Connected around the world. 

I visualize many FarmLabs around the world in 

those villages, helping the farmers to build tools 

that help them improve their production, and be 

more resilient to climate change.  

 

I dream of a lot of schools and farmers around the 

world, using the “Farmi-Kits” and other solutions 

we design, to gather data about plants, soil, 

weather conditions and farming in general, to 

generate  a worldwide database of local, 

ancestral, sensorial knowledge that could be 

shared among everyone, to help us take smarter 

decisions. Open source tools, agricultural 

techniques and data, for the benefit of all. 

 

I see myself starting some of this first Farms Labs 

around the world, and adjusting the model until 

it is self-sufficient, to then  start managing the 

data that is collected between them to optimize 

it and try to find solutions to different problems 

with it. I hope that the model self sustains 

through time 

 

Digital Nomad, working from everywhere.

 

 

 

 

 

 



8.2 –  MY NEW WEAK SIGNAL: 

AND HOW THEY SHAPE MY FUTURE SCENARIO. 

WEAK SIGNALS: 

 
SUPPLY CHAIN FRAGILITY 

The urban population is exploding around the 

globe, and yesterday’s food systems will soon be 

sub-optimal for many of the megacities swelling 

with tens of millions of people. Further, issues like 

wasted food, poor working conditions, polluted 

ecosystems, mistreated animals, and greenhouse 

gases are just some of the concerns that people 

have about our current supply chains. 

 

The COVID-19 pandemic has shown us that 

complex supply chains can become fragile under 

the right circumstances. The closing of some 

business like restaurants and hotels, the closing 

of the borders, and distribution restriction, left 

farmers without no one to buy what they have 

been farming for this clients. 

 

Farmers are interconnecting in new ways, directly 

with their consumers. Through WhatsApp chats, 

groups, social media or APPs. (F2C) 

 

DIGITAL FARMERS: 

A poor smallholder farmers family in Colombia 

started a YouTube Channel, and now all the 

country is following them. Even dough their 

content is not still the best, with the amount of 

followers they have they can already monetize 

what they are doing. They also sell some kits for 

people to start growing their food at home. 

 

Various accounts started uploading tutorials, tips 

and trick on how to grow food at home and 

others. Urban Orchards have started doing small 

courses through Zoom. People is showing what 

they do and teaching other people to do it. 

 
FAS (FARMING AS A SERVICE): 

• People with free space on their land, 
have started growing food for other 
people. It is like a rent you pay and they 
name the plants they are growing for you 
with your name. 

 

• Cooltivat, an entrepreneurship in 
Catalunya. Are developing a system in 
which you design your orchard with an 
App and they farm it for you. You pay an 
initial value for a certain space of land 
and a monthly maintenance fee.  

 

• New companies started to appear like 
Frutal Shakes in Barcelona, that deliver 
the food directly from the proximity 
farms to your home. You select what you 
want, or they have ready-made kits with 
fruits and vegetables. 

 
Macrotrends: 

a. Grow Your Own Food (hyperlocal 
production). 

b. Digital Farming communities and 
influencers. 

c. F2C / FAS - locally 
interconnected. 

d. Indoor Farming 
 

https://www.visualcapitalist.com/animated-map-worlds-populous-cities-2100/
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PRO JE CT YO UR I NTE RVE NTI O NS I NTO  THE  F UTUR   

 

9.1 –  EMERGING NARRATIVES: 

PROJECTS IDENTITY STRATEGY NOW AND LATER.  

 

In order to communicate my project to the world, 

I first defined it´s mission, vision, and purpose of 

it, to start looking for the different actors I want 

to reach with my projects, and define a strategy 

to approach them through different media. The 

one I post is an initial strategy, but it is going to 

change during time as the project evolves. 

I mixed this strategy with the radar of people and 

networks that we created with Daniel Charning, 

in which we define some categories and then 

start mapping who do we want to reach, locating 

closer to the projects the ones that are easier for 

you to approach and in the external part the 

hardest ones.

 



 

 

 

This radar is also going to change as the project 

evolves. I think it would be nice to have one of 

this printed and try to be constantly filling and 

modifying it during time. 

To write the mission, I looked deeply into what I 

want to achieve with it, the people involved and 

the way I was going to do it. And for the vision I 

tried to look forward in time an visualize in a 

future future, which would be my highest 

achievable goal. 

 

MISION: 

Empower farmers and people around the globe 

through digital fabrication skills 

and permaculture knowledge 

towards a self-sufficient, 

climate resilient life. 

VISION: 

Guarantee 

food security 

worldwide. 



I also wanted to add the purpose of my project to 

this communication plan, and for creating it I 

used IDEO purpose wheel, which is a tool that 

“Helps teams envision how a company might 

have impact in the world beyond profit”, as they 

say it in the downloadable tool. I modified this 

one a little bit in design, por the thesis purpose, 

to add some logos and adapt the text. 

I  would say that the project should exist, in order 

to ENABLE POTENTIAL OF PEOPLES AND PLACES, 

by EMPOWERING GROWTH  through education, 

starting from individuals into groups, and from 

groups into society. 

To teach this individuals some skills that they 

could use to improve their life, enabling them 

with the needed technologies, for them to spread 

that knowledge with their groups, and therefore, 

create a network of knowledge between different 

societies that helps each other address similar 

issues. 

 

 

 

 



9.2 –  APREAD AND SCALABILITY: 

HOW TO MAKE YOUR INITITATIVES LAST IN TIME.  

 

As Mara Balestrini was commenting us during 

presentation, one thing is to do a one-time 

intervention, but the other thing is to make it last 

in time, and there are some steps that you should 

try to achieve or check you are fulfilling in order  

 

to guarantee that this intervention has spread 

and scalability. Some are related to “Intrinsic 

elements of the given initiative”, others to the 

“elements of the target socio-technical context” 

and others are “elements of the scaling and 

spreading process” you should be aware of. 

 

 



INTRINSIC ELEMENTS 

OF THE GIVEN INITIATIVE 

EASY TO USE AND UNDERSTAND: 

The solution should be easy to use and 

understandable for the subject to use it and 

promote it, if it is too complex or not 

understandable for them, they will possibly not 

use it or engage with it. That´s why the education 

is going to have 3 stages: INSTRUCTIONAL, 

GUIDED, and AUTONOMOUS.  

In the INSTRUCTIONAL stage they learn by 

following exact instructions to do something, in 

the GUIDED stage they can tweak or adapt what 

they learned to do something else, guided by the 

instructors, and in the AUTONOMOUS stage the 

learning becomes autodidactic, always with the 

possibility of guidance. 

The “Farmi-Kits” could be a learning tool for kids 

STEAM education, accelerating the adoption of 

this kind of technology in their everyday life, by 

building, creating, exploring, sharing with their 

classmates, teachers, friends, families and 

community, while giving them the feeling of 

being part of something bigger.  

All the instructions must be from a level zero, 

growing step by step, for everyone to be able to 

understand it. Here are some of the instructional 

techniques I think you might use. 

 

- User Manuals. 

- Video tutorials. 

- Online Tutoring. 

- Onboarding kits. 

 

OPENESS: 

The solution should be open enough to evolve in 

time, open enough so that other people can 

appropriate the system and improve it. That´s 

why I´m thinking in a distributed model, in which 

the learning is adapted to each place, so that 

anyone could add, subtract or modify content to 

adapt it to his community needs. 

Another way to make it open for people to modify 

it, is the commitment that all of the students 

contributions are going to be Open Source, Share 

Alike, so that everyone can modify, contribute 

and/or improve our design, as long as he shares 

that new design with the community using the 

same creative commons attributions. 

Also, all of the building instructions for the Farmi-

Kits is going to be open for everyone to make 

them in case they don´t want to buy it. So they 

can download the files, take them to a maker or 

fab lab nearby and produce them locally. 

PROOF OF VALUE: 

The proof of value is going to be showing, in the 

beginning, projects they could find online built 

with this kind of low cost technology, that they 

could also learn how to do with the methodology 

or the kits.  

So that in this way we open their mind into the 

scope of what they could be able to build in the 

future by acquiring this skills.  

- Produce case videos of changes 

generated in the community. 

- Document every action, workshop, 

intervention you do, to use the material 

for promotion. 

- Interview people, ask them questions, let 

them comment. 

 



ELEMENTS OF THE TARGET 

SOCIO-TECHNICAL CONTEXT 

ALLIGNMENT OF MATHER 

OF CONCERN: 

I believe that raising the making skill level of small 

farmers and urban populations around the world 

to help them be more sustainable, ecologically 

and economically speaking; could help to address 

the food insecurity, by giving the people the tools 

and empowering them with knowledge to use 

them to try to solve some community needs.  

This project aims to interconnect knowledge, 

skills, problems and ideas around the world, in 

order that anyone could use them as they need 

to address local problems in their community, 

and sharing the positive experiences to inspire 

others. 

- Community needs. 

- Community resources. 

- Community opportunities. 

- Community situation. 

ALLIGNMENT OF LEGAL NORMS: 

The legal alignment with the local norms, helps 

you get out of trouble while trying something that 

you don´t know but might be illegal in the country 

you are executing it. In the case of my project, it 

would have to be checked each countries 

restrictions surrounding agriculture and 

education they have, to check if is there a way to 

adapt the content and be able to execute it. 

There might be laws around data gathering, 

seeding, the plants you are allowed to grow, the 

use of natural resources, platform restrictions, 

and so on. 

- Legislation related to education. 

- Legislation related to use of resources. 

- Legislation related to production. 

- Legislation related to technology. 

- Legislation related to work. 

- Legislation related to modification. 

 

ALLIGNMENT OF SOCIAL VALUES: 

Not every community shares the same values, 

they might have different religions, believes and 

traditions that should be taken into account to 

adapt the learning process and also be shared 

between the network so that everyone learns 

from it. 

The adaptability of the project is crucial to be able 

to react to , and look for people who wants to 

make a change on his community. 

 

Evendough, you need to look for people who 

shares the same core values  than your project, 

because those are some that cannot be adapted 

or loose. 

- People looking for a change in their 

community for good. 

- People who wants to be part of the 

change. 

- People who leads others for good. 

- People who are creative. 

- People who want to learn. 

- People who want to help / collaborate. 

- People with Skills you need. 

 

 

 

 

 



ELEMENTS OF THE TARGET 

SOCIO-TECHNICAL CONTEXT 

COMMUNITY & CHAMPIONS: 

For the system perdure in time, it is necessary to 

engage the community and to have some local 

champions that also help you co-lead the 

process. 

We are going to start the community 

engagement from schools with the Farmi-Kits, 

where kids are going to build and learn about the 

technology, for them to help us spark their 

families with their learnings. 

With the Academy, we are going to invite all the 

community to participate in the building process, 

problem identification workshops, the scope of 

what we want and could do, and do some 

workshops with them to detect our local 

champions. 

Our Local Champions are going to be the ones we 

train, in order for them to teach and lead the 

others. 

 

KNOWLEDGE SHARING 

& TRANSFER RESOURCES: 

The methodology for this academy must be 

distributed, adaptable and scalable. Which 

means that we should share a global knowledge 

between all, and empower local knowledge to 

become global.  

We should teach and train community 

champions, for them to grow the knowledge 

between their community. 

We should interconnect every local blacksmith, 

carpenter, mechanic, electrical technician,  bikes 

workshop, repair shop, craftsman, plumber, 

ceramist and other makers, with the community 

champions for them to use them as their first 

resource for tools. 

NARRATIVES & COMMUNICATION: 

My first narrative tools to communicate the 

project are going to be an speculative website I´m 

creating, to show a little of the methodology I´m 

planning and the partners I´m looking for.  

A website is a site that because of its mutability, 

lets me add, remove or modify content as I wish, 

but it´s still not a mainstream media for the 

people in rural areas.  

So that´s why I think that in the future, when I 

expand the project into communities, I should 

also have some radio, flyers and local newspaper 

strategies when we are going to arrive to a new 

community. There should be a mix of digital and 

“analogue” media, with and important PR. 

The other important tool to communicate it to 

investors, government and partners is going to be 

the case videos, so in the beginning I could start 

with a video that explains the problematic, the 

project, it´s current status, future plans and 

needs. And then create during the process the 

video of the evolution of the project, and as it 

iterates with a village, footage of those 

experiences or case videos of the actions. 

- Website. 

- Case videos. 

- Radio and print media PR strategy. 

- Printed material. 

- Promotional material. 
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F I NAL  RE F LE CTI O N 

 

REFLECTING ON MY PROJECT AND MY PROCESS  

 

This nine months have changed my life in a very 

positive way. When I got here, I had the idea to 

learn how to do everything. I believed that I was 

going to come out with a company, an object, or 

a solution to some problem in the world that 

would give me money to continue doing other 

projects. I believed that I had to provide 

solutions, save the world or invent something 

relevant, but along the way I understood that the 

future cannot be built at once, it must be formed 

with small taps. 

 

It took a lot of work for me to come from the 

world of creativity, advertising and ideas, 

realizing that I didn't have to be giving solutions 

all the time like I used to do in my work, and in 

one day you could give many solutions to 

different clients, but Instead, I now realize that 

everything is part of a process in which we have 

to intervene little by little to make a change little 

by little since the future is built by trial and error. 

 

During the process, I had moments of love, hate, 

despair, demotivation, illusion, and glory. I had 

many moments when I no longer liked my project 

and wanted to change it, so I even started side 

projects like the Instagram account of "How to 

encode love?" As something that motivated me 

the most to take this path was the fact of learning 

new digital, electronic, and code manufacturing 

skills. In the end, I managed to make my project 

work so that this knowledge is implicit in it, to the 

point of even wanting to teach it to everyone. 

 

With this project, I learned a lot about 

agriculture, just as I learned that I would never 

finish learning about it or many other things that 

I learned a bit in the master's degree, but at least 

now I understand the language and the scope 

technology, what helps me dream about what 

you can do with it, how far you can go and 

everything you can solve. I came here with the 

desire to learn how to make things happen, and I 

think I am leaving with many tools and knowledge 

of processes that will help me make many things 

come true. 

 

In the final presentation, I got constructive 

comments and new ideas on how I could do 

things. I know this is an ambitious project, but I 

think that if I start it in a few, I believe that with 

the appropriate collaborators I can achieve it. For 

now,  I should think about the name since it gives 

it some initial connotations and limitations for the 



simple fact of being associated with FabLab. I also 

have the idea that this project could probably 

turn into a real exchange of knowledge, as I 

expressed it for the purpose, where perhaps rural 

people can teach agriculture to city people, and 

city people possibly other skills to them.  

 

I think, that a compilation of global agricultural 

knowledge could be done while executing the 

project around the world, since there might be a 

lot of traditional or ancestral knowledge that can 

be used in other parts of the world to address 

some issues. By now, I’m going to finish my 

intervention in Rupit by building the Farmbot, 

and then see which other opportunities I have in 

there to continue my project. Also I´m going to 

finish prototyping the POWAR project as a 

FarmiKit with which a lot of kids around the globe 

could learn from, and start doing the 

documentation and maybe a founding campaign 

to start fabricating the first kits 

 

Probably this new interventions will become, 

another chapter or this thesis in the future.  

 

I don't know if this project is ending at the 

moment, or if is it only beginning. 
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