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Research plan 

Problem statement 

The central objective of this research project was to assess the misfits between pesticide use-

related environmental exposure, human health effects, and institutional determinants in two 

agricultural settings in the tropics and to identify what changes in pesticide application and 

policy are needed to efficiently reduce human and environmental exposure to pesticides. 

 

Research methods 

Study areas: We investigated these questions using a comparative approach in two study 

areas located in Costa Rica and Uganda. 

Costa Rica, Rio Tapezco catchment: The Rio Tapezco (RTZ) catchment is located in the 

Zarcero County, Alajuela. It has an area of 53.9 km2 and ranges from 493-2039 meters above 

sea level (m a.s.l.). Common crops in the area include potatoes, tomatoes, cabbage, carrots, 

lettuce, cilantro, and onions. Farmers grow vegetables intensively for the national and 

international market and rely heavily on synthetic pesticides to protect their crops.  

Uganda: the study area of 72 km2 covers part of the Mayanja river catchment in Wakiso 

District. The altitude ranges from 1100-1300 m a.s.l. Major crops are beans, maize, (sweet) 

potato, banana, cassava, coffee, tomatoes, and groundnuts. They are planted on small plots 

mainly for subsistence use and the regional market. A growing number of farmers are 

cultivating horticultural products for commercial purposes. Both groups apply pesticides for 

crop protection. In addition, pesticides are used to protect livestock and for vector control. 

The topography of the study area in Wakiso District is rolling to slightly hilly. 

Schedule: In Costa Rica, environmental monitoring was conducted during the rainy season in 

2015 (end of July to the beginning of October) and in 2016 (end of May to mid-October) by 

sampling the stream network at 5 and 8 locations, respectively in 2015 and 2016. 

Additionally, five drinking water reservoirs were studied. Between June and August 2016, 
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farmer interviews and health assessments were conducted. For the institutional assessment, 

document analysis and expert interviews were carried out during May and June 2016. In 

Uganda, all study components were conducted during the rainy season in 2017 (end of 

September to end of November). The restitution activities took place in November and 

December 2018 in Costa Rica and in January and February 2019 in Uganda. 

 

Methods 

Farmer knowledge, attitude, and practices (KAP): In both study areas, about 300 farmers were 

interviewed twice with an interval of two to four weeks. The structured questionnaire 

included questions on socio-demographics, KAP of pesticide use and corresponding 

protective behaviour, as well as health history. 

Water quality: In both study areas, passive sampling devices were used to collect time-

integrated samples at several locations in the rivers. Grab samples were obtained from 

drinking water resources. A target screening allowed to study a total of 276 pesticides with 

high-resolution mass-spectrometry in the labs at Eawag. 

Human health: In addition to the health history collected using the KAP questionnaire, a 

neurobehavioral test battery (e.g. Purdue Pegboard and Finger Tapping Test) was 

administered, anthropometry (height, weight, and waist circumference) was recorded, 

erythrocytic acetylcholinesterase activity was measured, and urine, hair and toenail samples 

were collected. Biological samples were then analysed for pesticide metabolites and 

manganese (Mn), which is present in some important fungicides, such as mancozeb. 

Institutional analysis: Following the Institutional Resource Regime framework (IRR), we 

systematically identified all legal texts that regulate pesticide use in relation to the protection 

of drinking water, the aquatic ecosystem, and human health. Through systematic text coding, 

the quality of pesticide regulation and the coherence of policies to mitigate pesticide exposure 

were evaluated. Results were validated through expert interviews with key representatives of 

different ministries (e.g. health, environment). 

Restitution activities: In both countries, we relied on traditional ways of presenting and 

discussing the findings (workshops, conferences) that were specifically adapted to the target 

audiences. Additionally, we conducted a two-day design-thinking workshop in Uganda to let 

important stakeholders identify key problems and develop specific solutions in an interactive 

process. 

 

Main findings 

Disciplinary results 

Farmer knowledge, attitude, and practices (KAP) 

Costa Rica 

Almost all farm workers (99%) considered that pesticides could be dangerous to their health. 

The majority of farmers (68%) said that family members washed the clothes that they used for 

applying pesticides, which could expose their relatives to pesticides and health risks that come 

with them. 

The majority of farmers (> 95%) said they used gumboots, long pants, and hats, but only few 

(< 30%) reported to use gloves, masks with or without filter, or a rubber apron. 
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Only about half of the farmers (48%) had received training in pesticide use, such as proper 

application techniques, storage, or safety procedures. Training in the study area is provided by 

the Ministry of Agriculture, commercial supply houses, or local cooperatives. 

 

Uganda 

Most farmers (90%) considered that pesticides could be dangerous to their health. The 

majority of farmers (56%) said that family members washed the clothes that they used for 

applying pesticides, which could expose their relatives to pesticides and health risks that come 

with them. 

Gumboots, long-sleeved pants, and shirts were commonly available among farmers (65-80%) 

but not always used when applying pesticides (30-65%). Eyes, airways, and hands were rarely 

protected when applying pesticides. Overall, access and use of personal protective equipment 

(PPE) is considered low. 

Only one in four (23%) farmers had received training in pesticide use, such as proper 

application techniques, storage, or safety procedures. Among the users of synthetic pesticides, 

numbers were even lower (14%). Training is provided by NGOs or governmental agencies, 

but rarely by commercial suppliers. 

 

Comparison between study areas 

As expected, in both countries a vast majority of pesticide users was aware that pesticides can 

have a negative effect on human health. The low numbers in training and PPE use show that 

this knowledge and awareness does not translate into action. 

Farmers in Costa Rica state to apply a more diverse and more specific spectrum of pesticides. 

Most likely, due to their larger fields, they also apply these pesticides for longer hours than 

Ugandan farmers. Longer spraying hours indicate a more intense exposure of pesticides for 

human and environmental health. 

 

Environmental health 

Costa Rica 

In the stream network, a total of 43 and 73 pesticides were detected across the different 

sampling sites during the field campaigns of 2015 and 2016, respectively. These numbers 

include similar shares of fungicides (18 and 29 compounds in the two years), insecticides (12 

and 22 compounds) and herbicides (13 and 22 substances). Most of the flow-weighted 

concentrations over two weeks ranged between 1 and 100 ng/L. However, five pesticides 

were found in high (> 1000 ng/L) to very high concentrations (up to 10’000 ng/L for 

carbendazim). In the drinking water reservoirs, only five compounds were detected with 

concentrations below 100 ng/L. 

 

Uganda 

In the streams, 8 different pesticides (3 fungicides, 1 insecticides, and 4 herbicides) plus 8 

transformation products were detected with one herbicide at concentrations > 100 ng/L. In the 

fetch ponds and boreholes used for domestic purposes, the number of detects were larger and 

some concentrations were higher (two pesticides > 1000 ng/L). 
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Comparison between study areas 

The comparison between the two study areas reveals that the more intensive pesticide use 

observed in the KAP study in Costa Rica is reflected in higher pesticide pollution in its rivers 

(more compounds and (much) higher concentrations). However, in Uganda, water bodies 

potentially used for domestic purposes showed higher pesticides levels and a larger number of 

detects. 

 

Human health 

Costa Rica 

About 14% of farm workers reported having at least one pesticide poisoning in their life. This 

percentage was similar among workers from conventional, sustainable, and organic farms. 

However, workers from conventional farms reported a greater number of poisonings per 

person than workers from other farms. In addition to such acute effects, our results show that 

lingering health effects, such as fainting, problems sleeping, accelerated heart rate, numb 

hands and feet, and irritability in the last 12 months, are associated with having had a 

pesticide poisoning. Years of working with pesticides were associated with an increased risk 

of allergic rhinitis, but not with a higher risk of asthma, eczema, or chronic bronchitis.  

No significant differences in acetylcholinesterase levels were found among the different study 

groups: 29.8 U/g for organic, 29.7 U/g for sustainable, and 29.6 U/g for conventional farming. 

Only five farmers (1.7%) had particularly low acetylcholinesterase values (i.e. ≤ 70% of 

quotient normal). The urine sample analysis found higher levels of metabolites of several 

important pesticides (ETU (ethylenethiourea; metabolite of mancozeb), PTU 

(propylenethiourea; metabolite of propineb), TCP (3,5,6-trichloro-2-pyridinol; metabolite of 

chlorpyrifos), 3-PBA (3-phenoxybenzoic acid; pyrethroid metabolite), DCCA (2,2-

dimethylcyclopropane carboxylic acid; pyrethroid metabolite) and CFCA (3-(2-chloro-3,3,3-

trifluoro-1-propenyl)-2,2-dimethylcyclopropanecarboxylic acid; metabolite of bifenthrin)) in 

workers from conventional farms compared to workers from organic farms. Interestingly, 

higher levels of glyphosate were found in urine samples of organic farm workers than in 

workers from conventional farms. We also observed higher toenail Mn concentrations in 

workers from organic farms than those from conventional farms, but similar hair Mn 

concentrations in both groups. 

With regards to brain activity of farm workers, data showed that the higher the urinary levels 

of TCP and 3-PBA and DCCA, the lower the activation of the prefrontal cortex while 

conducting working memory and executive function tests. This finding suggests that exposure 

to these pesticides may have altered the overall neural response, including the ability of a 

region or network to marshal a typical response to a task. Lastly, we found that toenail Mn 

concentrations trended negatively with brain activity, suggesting that past Mn exposure may 

be weakly related to inefficient recruitment of the dorsolateral prefrontal cortex. 

 

Uganda 

Ten farmers out of 302 (3%) self-reported an acute pesticide poisoning, but more than half of 

all farmers (55%) reported feeling changes in their body or health within 24 hours of applying 

pesticides. Specifically, two out of three farmers (66%) applying exclusively synthetic 

pesticides reported having felt changes in their body or health after applying pesticides. 
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The findings of the neurobehavioral testing suggest a connection between the application of 

synthetic pesticides and psychiatric distress, symptoms of depression, anxiety, and 

somatization. More specifically, self-reported use of glyphosate and pyrethroids was related 

to these psychiatric disorders. 

In Wakiso district, almost all farmers (98%) had normal levels of acetylcholinesterase in their 

blood. Higher levels of urinary ETU, 2,4-D, glyphosate, pyrethroid metabolites were found 

among farmers who had applied these pesticides during the week before sample collection 

(compared to non-users). Urinary TCP levels were higher in farmers who sprayed pesticides 

against bedbugs or on their cattle. 

 

Comparison between study areas 

Urinary pesticide metabolite levels suggest that pesticide applications caused higher pesticide 

burden to the applicators compared to non-applicators in both study areas. 

 

Institutional analysis 

Costa Rica 

We identified 30 legal documents, which were coded and analysed to determine policy 

coherence. Pesticide exposure is considered a policy problem both for human health and 

water. Human health policies provide a multitude of policy measures (such as bans, 

guidelines or capacitation indications) to protect workers’ health. The water regime is highly 

complex and diffuse contamination is only addressed in documents which have no binding 

power for target groups. Interviewees confirmed this perspective and underlined that while 

policy design related to water protection has to integrate more preventive measures, negative 

effects of pesticide exposure on occupational health are mostly the result of weak law 

enforcement. 

 

Uganda 

In Uganda, we coded 29 documents and interviewed ten stakeholders (from governmental and 

non-governmental organizations). There exists one specific public policy addressing 

environmental and health related effects of pesticide exposure. In Uganda, public policies are 

mostly related to water quantity rather than water quality. For occupational health, policies 

exist to protect workers from pesticide exposure, but most policies rather relate to workers in 

general, not to farm workers in specific.  

 

Integrated assessment 

We observed negative impacts of pesticide use on human and environmental health in both 

study areas. We hypothesized that these negative impacts were the result of poorly defined 

policies and user rights, as well as weak institutional arrangements.  

This general hypothesis could be only partially confirmed. On paper and in general, the 

regulation of pesticide use in the water and human health regime is clearly outlined and this in 

both countries. More specifically, the problem is identified, and different policy instruments 

are introduced to mitigate pesticide exposure of humans and aquatic ecosystems. Hence, 

public policies on pesticide regulations are generally established. One exception is the out-

dated water law in Costa Rica. For instance, this law does not clearly outline how concessions 
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for water use (related to drinking water provision, but also other uses such as irrigation) are 

attributed and how user rights are monitored once concessioned. The institutional 

arrangements are, in general, not weak, but pesticide use and its potential negative impacts are 

still not sufficiently addressed. In Uganda, pesticide use is not an urgent priority to national 

decision-makers and implementation strategies at the lower, district level are missing. In 

Costa Rica, the topic appeared to be higher on the political agenda compared to Uganda. This 

was confirmed in expert interviews and the topic of pesticide use was present in public 

documents and minutes of the ministries. In both countries, consumers (of drinking water, but 

also of food) are not seen as target group of pesticide related regulations. In the water sector, 

policy instruments are directed at the alleviation of contamination (end-of pipe instruments), 

but source-directed measures (to prevent water bodies from being contaminated in the first 

place) are needed as well.  

We identified a miss-fit between policy design and local pesticide application resulting in 

environmental and human exposure to pesticides. Even though the institutional arrangement 

in both countries is rather complete and effective on paper, the link to the target groups and 

farm workers is missing. As interviews with farmers and farm workers showed, problem 

awareness and the accessibility or affordability of protective measures is widely lacking. 

These observations were confirmed during the restitution activities. Many stakeholders 

expressed the view that pesticides were considered an important topic and that they support a 

broader approach to tackle the problem at a national level. 

 

Comparison of expected and actual findings 

H1: Pesticide use in a catchment causes high levels of pesticide concentrations in streams as 

well as in drinking water wells: Hypothesis confirmed in Costa Rica but only partially in 

Uganda. 

H2: Pesticide use impairs the health status of small-scale farm workers: In Costa Rica, a 

sizable fraction of farmers reported acute pesticide poisoning (14% of cohort). In addition to 

such acute effects, our results show that lingering health effects are associated with having 

had a pesticide poisoning such as fainting, problems sleeping, accelerated heart rate, numb 

hands and feet, and irritability in the last 12 months. Although less pesticide poisonings were 

self-reported in Uganda, farmers commonly reported symptoms consistent with pesticide use 

such as accelerated heart rate, blurred vision, numb hands and feet, dizziness, and changes in 

smell and taste. 

H3: Differences in health effects among small-scale farm workers can be explained by 

pesticide exposure pathways and risk determinants: Based on the analyses that have thus far 

been finalised, this hypothesis has to be rejected as a rather fuzzy contrast in terms of 

pesticide exposure and health effects (e.g. neurobehavioral findings) was found. This might 

be explained by the high background pesticide exposure in both study settings. Also limited 

statistical power with approximately 300 farmers per study site plays a role in this. 

H4: Negative externalities from pesticide use result partially from poorly defined policies and 

user rights, as well as weak institutional arrangements: This hypothesis could only be 

partially confirmed, because public policies exist. However, related to water protection, most 

of the existing policies address exposure and contamination to lessen impact on ecosystems 

and humans lack preventive measures. For human health, more target group-specific policies, 

directly addressing farmers and farm workers, are needed.  
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H5: An identified mismatch between policy design and local pesticide application practice 

helps to develop mitigation strategies for reducing human and environmental exposure to 

pesticides: While our findings indicate that policy coherence and extent are both satisfactory, 

implementation is a major issue. Here, a stronger involvement of local actors as well as 

resource allocation (financial and personnel) at local levels is needed to enhance awareness 

and enforcement.  

H6: Policy recommendations can be derived from identified discrepancies in determinants of 

pesticide application between tropical settings in LMICs and high-income countries in 

temperate climate zones: Experience from developed countries such as Switzerland 

demonstrate that enforcing pesticide-related legislation on the ground and supporting good 

agricultural practice requires substantial qualified staff to be effective. Feedback from the 

stakeholders in both study areas suggest that this is one major limiting factor explaining the 

misfit between policies and their implementation. 

 

Practical application of the findings 

In both countries, stakeholders from the local to the national level as well as study participants 

have been informed about the findings and their implications. During different events, 

potential strategies for improving the situation have been discussed with them. The results 

have also been taken up by the media and brought to the attention of the general public. In 

summary, the results can already be used by stakeholders to support activities aiming at 

improving the current situation. 

 

Questions for further exploration 

The outcome of the project raises questions at two different levels. On the one hand, there are 

scientific questions that aim at a better understanding of the processes, the entire system and 

the potential of different mitigation options. Examples of such questions are: 

- How important are diffuse pesticide losses to water bodies from fields after 

application compared to losses caused by poor handling of pesticide containers and 

cleaning of equipment? 

- Which processes lead to the high background exposure to some pesticides by non-

applicators? 

- What are major factors causing poor implementation of some of the pertinent 

legislations in both countries? 

 

On the other hand, there are (transdisciplinary) questions regarding the role we scientists 

should adopt in order to support policy and practice based on our findings. This includes a 

discussion about the processes and formats needed to have a lasting impact. 
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Practical and policy recommendations 

Overall, our findings demonstrate first the need for better protection of human and 

environmental health in both study areas and second that poor practices at different levels 

(farm level, local to national authorities, the private pesticide sector) jointly contribute to the 

undesirable situation. Accordingly, recommendations need to be formulated specifically for 

different stakeholders or institutional levels: 

 

Farmers, farm workers 

Many recommendations for improving the situation correspond to those included in good 

agricultural practices (e.g. only applying the recommended dose for each pesticide, apply the 

triple rinsing method for empty pesticide containers). However, such general advice needs to 

be adapted to the local context. Furthermore, one has to consider that the educational level of 

many farmers and farm workers in both countries is poor and that they have limited access to 

specific training. Therefore, it seems important to leverage established information channels 

among pesticide users to promote safe use practices and to make information about organic 

and integrated pest management more continuously available in farmers’ lives. For examples, 

farmers should be instructed to always contact/seek advice from agricultural experts in their 

communities (extension workers) on the best pest/disease management options before rushing 

to buy pesticides from agro-input shops. Such educational aspects, however, need to go hand 

in hand with making appropriate equipment for proper practices (including non-chemical 

alternatives) available at all. 

 

Policy recommendations 

Several policy recommendations can be given for improving environmental and occupational 

health. A key aspect seems to be strengthening the local levels of government and enhancing 

collaboration between the local and national level. Main shortcomings at the local level are 

resources (financial and personal) and information. Along the same line, it may be useful to 

make policy measures more target group specific (e.g. farmers, agro input dealers). In order to 

achieve this it is necessary to raise awareness about the pesticide-related environmental and 

health problems with decision makers at the national level. Scientific evidence needs to be 

presented in appropriate formats such as policy briefs. Finally, a redefinition of property titles 

(e.g. the water law in Costa Rica to better define allocation of property titles and rights to use 

and dispose of water) could lead to better protection of environmental resources. 
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Publications and outreach activities 

Publications and outreach activities are very diverse, including traditional scientific 

publications, different forms of stakeholder workshops, and policy briefs. Because many of 

the final analyses are still work-in-progress, most of the scientific articles and synthesizing 

outreach activities such as policy briefs are still to come. 

 

Publications 

International peer-reviewed literature 

Baker JM, Rojas-Valverde D, Gutiérrez D, Winkler MS, Fuhrimann S, Eskenazi B, Reiss AL, 

Mora AM (2017) Portable functional neuroimaging as an environmental epidemiology 

tool: a how-to guide for the use of fNIRS in field studies. Environmental Health 

Perspectives 094502-2 

Fuhrimann S, Winkler MS, Staudacher p, Weiss f, Stamm C, Eggen RIL, Lindh CH, 

Menezes-Filho JA, Baker JM, Ramírez F, Gutiérrez R, Mora AM (2019) Exposure to 

pesticides and health effects in farm owners and workers from conventional and organic 

agricultural farms in Costa Rica: a study protocol. JMIR Research Protocols 8: e10914 

Diemer N, Staudacher P, Atuhaire A, Fuhrimann S, Inauen J (2018) Smallholder farmers’ 

information behavior differs for organic versus conventional pest management 

strategies: A grounded theory study in Uganda. PLOS ONE (under review) 

Palzes VA, Sagiv SK, Baker JM, Rojas-Valverde D, Gutiérrez R, Winkler MS, Fuhrimann S, 

Staudacher P, Menezes-Filho JA, Reiss AL, Eskenazi B, Mora AM (2019) Manganese 

exposure and working memory-related brain activity in farmworkers in Costa Rica. 

Environmental Research (under review) 

Fuhrimann S, Staudacher P, Lindh CH, van Wendel de Joode B, Mora AM, Kromhout H, 

Winker MS (2019) Variability and predictors of weekly pesticide exposure in 

applicators on organic, sustainable, and conventional smallholder farms in Costa Rica. 

Occupational and Environmental Medicine (submitted) 

Expected future articles: Knowledge, attitude, practice (KAP): 1 in preparation; 

Environmental analyses: 3 articles in preparation; Human health aspects: 3 articles in 

preparation and about 5 more planned; Institutional assessment: 1 article in preparation and 1 

more planned; Integrated assessment: 1 article in preparation and 1 more planned. 

 

Master Theses 

Schaub N (2016) Risk of pesticide input into a tropical stream due to spatial proximity and 

erosion - Case study in the Tapezco catchment (Costa Rica). Dübendorf: Eawag 

Staudacher P (2016) Pesticide Use and Acetylcholinesterase Level among Organic and 

Conventional Small-Scale Farmers in Costa Rica: A Cross-Sectional Study. Dübendorf 

and Basel: Eawag and Swiss TPH 

Wey H (2016) Transport and aquatic risk of pesticides used in vegetable production in the 

Tapezco catchment, Costa Rica. Dübendorf: Eawag 

Wiedemann RM (2016) Assessment of the institutional resource regime protecting health and 

water from agricultural pesticide use in Costa Rica. Bern: Institute of Political Science, 

University of Bern 
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Gruber M (2017) The implementation of organic farming in Costa Rica: A network analysis 

about the integration of political actors. Bern: Institute of Political Science, University 

of Bern 

Lengacher R (2017) Analysis of the Swiss Regulatory Framework protecting Water and 

Human Health from Pesticide Use. Zurich and Bern: Institute of Political Science, 

University of Bern and ISTP ETHZ 

Manfioletti T (2018) Pesticide Exposure and Neurobehavioral Performance in Small-Scale 

Farm Workers in Uganda. Basel and Zurich: Swiss TPH and ETHZ 

Nozza LA (2018) Assessment of the institutional framework’s coherence - A case study of 

Ugandan regulations addressing pesticide use and resource protection. Bern: Institute of 

Political Science, University of Bern 

Palzes V (2018) Manganese exposure and working memory-related brain activity in 

farmworkers in Costa Rica. Berkeley: UC Berkeley School of Public Health 

 

Conferences 

- European Geosciences Union (EGU), Vienna, 23.-28.4.2017, Poster presentation, 

Frederik Weiss 

- Pesticides Residues Workshop (LAPRW 2017), San José (Costa Rica), 14.-17.5.2017, 

Poster presentation, Frederik Weiss 

- Joint Annual Scientific Conference, Kampala (Uganda), 27.9.2017, Christelle Oltramare 

- Passive Sampling Course Workshop, EPFL 14.-16.3.2018, Poster presentation, Frederik 

Weiss 

- IBP Congress 6.4.2018, ETH Zürich, Oral presentation, Philipp Staudacher 

- IBP Congress 6.4.2018, ETH Zürich, Oral presentation, Frederik Weiss 

- EGU, Vienna, 8.-12.4.2018, Poster presentation, Christelle Oltramare 

- CHE Webinar: "Pesticide Exposure in Vulnerable Populations: New Horizons for 

Evaluating Sources and Health Outcomes," from the 20 Pioneers Under 40 in 

Environmental Public Health Series, 28.6.2018, Ana Maria Mora 

- ISEE-ISES, Ottawa, 26.-30.8.2018, oral presentation, Ana Maria Mora 

- Labor Spiez, Arbeitsgruppe Medizinische Biochemie, 20.09.2018, oral presentation 

Philipp Staudacher 

- Transforming Food Systems with Agroecology, From research results to policy 

influence, DEZA Learning Event, 27.9.2018, DEZA Bern, Philipp Staudacher 

- International Conference on the Science of Exposure Assessment (X2018), Manchester, 

24.10.2018, Oral presentation, Samuel Fuhrimann 

- Annual Conference of the Swiss Network of International Studies (SNIS), 23.11.2018, 

Basel, Switzerland, oral presentation, Mirko Winkler, Philipp Staudacher, Samuel 

Fuhrimann, Frederik Weiss, Jonathan Lilje, Ruth Wiedemann 

- World Food System Center, Salon Discussion, Pesticides – What Does Science Say?, 

03.04.2019, plenary discussion, ETH Zürich, Philipp Staudacher (invited) 

- Pesticide Politics in Africa, 30.5.19, Arusha, Tanzania, Philipp Staudacher and Ruth 

Wiedemann (abstract accepted) 
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Workshops 

Costa Rica 

- Stakeholder workshop local authorities of Servicio Fitosanitario del Estado (SFE), 

Ministry of Agriculture, Ministry of Health, and Local Government (COSEL meeting): 

15 external attendants, Duration: 2 hours; Goals: Present findings of  the project, 

Discussions 

- Farmers workshops in Las Brisas, Palmira, and Tapezco County of Zarcero: overall 

approximately 100 external attendants, Duration: 3 x ½ day; Goals: Present findings of 

the project, Discussions, Feedback individual test results of the clinical testing, Expose 

different options for integrated pest management and safe pesticide use (market stands 

format). 

- Meeting with Servicio Fitosanitario del Estado (SFE), Ministry of Agriculture: 6 

external attendants, Duration: 2 hours; Goals: Present findings of  the project, 

Discussions 

- Meeting with university authorities of Universidad Nacional: 5 external attendants, 

Duration: 2 hours; Goals: Present findings of  the project, Discussions 

- Forum “Nuestra responsabilidad como consumidores en el uso de los plaguicidas en 

la agricultura costarricense”: 40 external attendants; Duration: ½ day; Goals: Listen to 

different perspectives on the forum topic; Present findings of the project, Discussions 

 

Uganda 

- Design-thinking workshop: 29 external attendants (Ministry of Agriculture & local 

Government, agro input dealers, local NGOs, Extension, Agro-input dealers, Farmers, 

Scientists), Duration: 2 days, Goals: Understand needs, identify and define problems 

and solutions, ‘Design Thinking’ Method applied 

- National workshop: 31 external attendants (Ministries, Academia, (Inter-)National 

NGOs, Media) Duration: ½ day, Goals: Present findings, Discussion, Finding new 

Partners, 2 TV Reports 

- Farmers workshops: 292 participants (divided in 2 workshops), Duration: 2 days, Goals: 

Present findings, Discussion, ‘Teaching’ Farmers, Return of individual health results). 

Special guests: 4 Business operators for PPE, Conventional inputs, Organic inputs, 

Pheromone traps 

 

Teaching 

- Case Study in ‘Foundations of Ecosystem Management’ at ETH Zürich. 6x3h (Philipp 

Staudacher, Ruth Wiedemann) 

- Passive sampling techniques – An introduction, IRET, Heredia, May 2016, Fred Weiss 

- An overview of findings shared during the restitution workshops in Uganda have been 

adopted by UNACOH in the sensitisation of its community stakeholders across the 

country. An estimated 75-90 community meetings will be held between March-June, 

2019 during which > 4000 farmers across the country are being sensitised on 

‘Responsible pesticide use and handling’ 


