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Abstract: SCIENTIFIC SUMMARY 

Anthropogenic eutrophication has become an issue of foremost importance in water bodies all around the globe. 

Nutrients coming from agricultural activities have been identified as one main contributor to this problem. 

Technologies and inovations (Best Management Practices, BMPs) have been designed for mitigating agricultural 

impact on water bodies. However, the problem still persists, partly due to a lack of adoption of these practices by 

targeted farmers. 

The Santa Lucía River (SLR) in Uruguay has undergone a process of eutrophication during the last decades, resulting 

in the implementation of a mitigation plan by the Uruguayan government. The need of collaboration by local farmers 

in the implementation of BMPs calls for the need of better understanding their perspectives on the process, as well as 

farmers’ motivations for actively participating in it. 

To address this knowledge gap, eleven farmers residing in the Santa Lucía River basin (SLRB) were interviewed using 

a semi-structured interview approach. The farmers were asked about their experiences and opinions on the 

implementation of BMPs in the SLRB. The obtained data was transcribed and coded using a template analysis 

approach.  

This study identified three overarching categories: personal factors influencing motivation, perception of the 

government, and improvement factors. Within these, eleven factors were identified to depict farmers’ perspectives 

and/or be influential for their motivations. Results indicate that farmers are motivated and willing to collaborate in the 

preservation of the SLR’s water, but that there are still many factors that influence their capacity to do so, and must 

be taken in account in order for this objective to be viable.  
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Abstract: POPULAR SCIENTIFIC SUMMARY 

The term ‘anthropogenic eutrophication’ refers to the enrichment by nutrients of water bodies as a consequence of 

human activities, and it has become a major problem on a global scale. Agricultural activities have been identified as 

a main cause of this problem. Best management practices (BMPs) are technologies and innovations designed for 

reducing the impact that agriculture has on water. However, the problem of eutrophication still persists, partly due to 

farmers not embracing the use of BMPs. The growing body of literature on BMP adoption higlights the context-

dependency of factors explaining adoption by farmers. 

The Santa Lucía River (SLR) in Uruguay has undergone a process of eutrophication during the last decades, resulting 

in the implementation of a mitigation plan by the Uruguayan government. The need of collaboration by local farmers 

in the implementation of BMPs calls for the need of better understanding their perspectives on the process, as well as 

farmers’ motivations for actively participating in it. 

Eleven farmers residing in within the Santa Lucía River Basin (SLRB) were interviewed for the present study. Farmers 

were asked about their experiences, perspectives and opinions on the implementation of the mitigation plan and 

associated BMPs. Many relevant insights resulted from the interviews, which were organized in three overarching 

subjects: personal factors influencing motivation, perception of the government, and improvement factors. The results 

indicate that the interviewed farmers held the river in high regard and were therefore motivated to conserve its water. 

However, they also recognized several factors which compromised their capacity and willingness to collaborate in the 

implemenatation of BMPs. Taking into account such factors could imply an increase in the effectiveness of future 

efforts towards the conservation of the SLR. 

Keywords: Sustainable Development, Eutrophication, Mitigation, Best Management Practices, Farmers, BMP 
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1 Introduction 

1.1 Eutrophication and adoption of Best Management Practices 

(BMPs) 
In the last decades, anthropogenic eutrophication of freshwater ecosystems has become a global-scale 

problem which seriously compromises the availability of the most precious of resources: water (Kleinman 

et al., 2011). The increased rate at which nitrogen and phosphorus derived from human activities reaches 

water bodies has been identified as being among the most serious environmental problems that modern 

society is confronted with (Rockström et al., 2018). 

Consequently, there is an urgent need for water management practices which promote healthy freshwater 

ecosystems. In order to achieve this in a sustainable manner, there must be an integration of other deeply-

interrelated practices which are also essential for sustaining society (e.g., agriculture, industry, 

urbanization) (GWP-TAC, 2000).  

The nutrient runoff from agricultural land to the aquatic environment has been universally identified as one 

of the major causes for cultural eutrophication of freshwater ecosystems (Kronvang et al., 2009; Torrent et 

al., 2007). Other than the design of effective measures which can help to reduce water eutrophication by 

agricultural runoff, the uptake of BMPs by targeted farmers is fundamental for their success. Although 

technologies for significantly reducing the impact of agriculture on the environment already exist, the lack 

of adoption of such technologies means that this situation remains problematic (US EPA, 2015).  

Therefore, the need for having a better understanding of the underlying causes which govern the farmers’ 

uptake of water-mitigation BMPs becomes critically important in the effort of making the application of 

BMPs an effective strategy (Liu et al., 2018). There is a need to know what farmers see as the main problems 

in the current policy, find out what makes them interested in conserving nature, and determine what social 

and political parameters are effective incentives in schemes for combining agriculture and environmental 

conservation (Ahnström et al., 2009).  

Even though there is investigation on the subject happening around the world, this is primarily limited to 

countries belonging to the Global North, as well as other ‘developed’ countries from the Global South, 

namely New Zealand and Australia (Knowler and Bradshaw, 2007; Liu et al., 2018; Reimer et al., 2012).  

The problem of eutrophication caused by agricultural runoff is not limited to these areas of the world where 

investigations are happening. The risk of experiencing major eutrophication increases are high in the 

‘developing’ regions of the world (i.e., Asia, Africa and South America) (Bouwman et al., 2002). Given 

South American countries’ dependency on producing and exporting primary agricultural goods (Ardisana 

et al., 2018), the pressure exerted by agriculture on water systems is not expected to reduce in the near 

future. However, research on factors explaining the adoption of water conservation measures is remarkably 

low in the region.  

On the other side, the factors that might help explain how farmers relate to water conservation measures 

are known to be context-dependent (Reimer et al., 2014), therefore limiting the validity of extrapolating 

conclusions between different regions. This justifies the need for studies on the causes that might explain 

the embracing of BMPs by farmers in other regions of the world.  
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1.2 Case Study: The Santa Lucía River in Uruguay 
Over the last decades, the Santa Lucía river (SLR) has suffered from eutrophication, which has led to a 

reduction in water quality (DINAMA, 2015). The seriousness of the problem is emphasized by the fact that 

around half the population of Uruguay (i.e., two million people in 2011) depends on the SLR as a source 

of drinking water (Achkar et al., 2012).  

In order to promptly address eutrophication in the SLR, the Uruguayan government designed and deployed 

a mitigation program in 2013 (DINAMA, 2013), which was revised and renewed in 2019 (MGAP et al., 

2018). The so called “action plan” makes a major emphasis on including mitigation measures with the aim 

of reducing nutrient runoff associated to a large extent with agricultural activities happening in the Santa 

Lucía River Basin (SLRB). These BMPs involve the introduction of changes and innovations by local 

farmers in their production schemes. Among these are: the construction of wastewater treatment plants in 

dairy farms, the fulfillment of the regulation regarding the correct use of fertilizers, the restriction of cattle 

from directly accessing the river margins, and the implementation of buffer zones along the riversides. The 

obligation of farmers to implement these BMPs is dependent on factors such as their location within the 

basin and the type and scale of their agricultural production (MGAP et al., 2018). 

In addition to the obligatory implementation of some BMPs, the action plan includes a participatory 

approach, thus recognizing the need of integrating stakeholders in the processes of design and 

implementation of mitigation measures. This is justified by at least two reasons. First, the need to take into 

account stakeholders’ perspectives and opinions is well recognized as a fundamental factor for the success 

of achieving a sustainable management of water resources on a watershed level (Johnson et al., 2001; 

Swallow et al., 2002). Second, although a top-down approach requiring agricultural producers to apply 

BMPs might prove effective in the short term, seeking their voluntary cooperation by making them part of 

the design and implementation of the mitigation plan can represent a more effective way of reaching the 

desired objectives of water quality improvement on a longer timescale. 

Although the participation of stakeholders was already included on the first action plan released in 2013 

(Action 11), the revision of the plan released in 2019 made stronger emphasis on this point (MGAP et al., 

2018, p. 63). This, in combination with the aforementioned value of better understanding the factors which 

explain the adoption of BMPs by farmers, highlights the need to generate a body of knowledge documenting 

their attitudes, motivations and opinions towards undertaking BMPs. 

1.3 Aim and Research Questions  
This research focuses on understanding farmer’s attitudes towards demands for implementation of BMPs. 

The aim is to identify factors that explain farmers’ motivations and constraints to actively participate in the 

implementation of these measures.  

• What factors do agricultural producers consider important regarding the implementation of BMPs 

to reduce the agricultural causes of the eutrophication of the Santa Lucía River? 

o How do the identified factors relate to the existing relevant literature on the subject? 

2 Materials and Methods 

2.1 Background on BMP adoption 
Given the multitude of aspects which concern a farmer’s intention to adopt a new innovation, research on 

the subject is spread throughout seemingly varied themes (e.g.: psychology, sociology and economics) 
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(Blackstock et al., 2010). Many studies which try to identify variables influencing BMP adoption are based 

on a psychological model of behavior. 

A model of behavior prediction that is often used in such studies is the Reasoned Action Approach (RAA), 

proposed by Fishbein and Ajzen (2009) (Figure 1). According to the RAA, an individual’s behavior is 

ultimately determined by their intention towards it. At the same time, this intention is guided by three main 

factors, each of which stems from a set of beliefs. First is the attitude towards the behavior, which is 

dependent on the individual’s perception of the positive or negative consequences of the behavior 

(behavioral beliefs). Second, the perceived norm, stemming from what the individual believes that 

influential people in her life would think about the behavior, or in other words, from social pressure 

(normative beliefs). Lastly, perceived behavioral control, which is guided by the individual’s beliefs about 

personal or environmental factors that might influence her ability to perform the behavior (control beliefs). 

An individual’s beliefs are ultimately grounded on a wide plethora of variables (such as age, gender, socio-

economic situation or life history), which are grouped under the name background factors. 

 

Figure 1: The Reasoned Action Approach (Fishbein and Ajzen, 2009). 

Determining which background factors govern a farmer’s behavior towards the implementation of BMPs 

has been a central objective in much of the relevant literature. Research on the subject has been compiled 

and reviewed in many articles, from which the three most relevant for the present study are summarized 

below. 

Knowler and Bradshaw (2007) reviewed the literature about the factors influencing the adoption of 

conservation agriculture, with an emphasis on the reduction of land erosion. Among the large number of 

variables included in their study, the authors highlight the key roles played by just a few of them: education, 

the proper diffusion of information and financial viability. In addition, they emphasized the potential 

importance of social capital—i.e., the capacity of farmers to interact with each other. Furthermore, the main 

conclusion of their study is the notable lack of factors which unanimously explain adoption of conservation 

agriculture. This, they argue, might be explained by the context dependence of the researched variables, 

and points out to the need of researching factors for adoption within the context of particular regions. 

Prokopy et al. (2008) reviewed the literature (1982 to 2007) on BMP adoption in the United States, using 

vote count methodology to assess the significance of different variables on adoption. The authors identified 

a handful of determinants of BMP adoption: the use of social networks, access to information, increased 

environmental awareness, and positive attitudes towards the environment. In addition, age, size of managed 

land, education levels, income and capital, diversity of agricultural operations, and access to labor were 

identified as variables which are more significantly positively related to adoption. In accordance with 
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Knowler and Bradshaw (2007), the authors highlighted the absence of factors which consistently explain 

adoption of BMPs. 

A more recent article by Liu et al. (2018) is a comprehensive study that reviews, contrasts and synthetizes 

literature on the subject from 1982 until early 2016. In addition to the quality and broadness of the review, 

the inclusion of a wide variety of geographic locations supports the relevance of this article to the present 

study. 

Among their findings, Liu et al. (2018) point out to the importance of scale, provision of information, 

finance, and the role of policy makers and providers of information to the subject of BMP adoption. The 

scale at which decisions are taken (usually at a watershed level) is different to the scale at which the farmers’ 

lives unfold and failing to translate information and policies from one to the other (downscaling) might 

represent an important loss of effectiveness of undertaken measures. Age, experience, education, risk 

preference, heritage, lifestyle and environmental consciousness are among farmers’ individual 

characteristics that might explain how they relate to BMPs, and ultimately their decisions to adopt them 

(Liu et al., 2018, p. 18). Other factors that they find to be of clear relevance to the subject are the existence 

of financial support by the government, access to reliable information, and financial gains associated with 

the practice. Lastly, the authors identify the role of social media in the communication of information and 

a better understanding of farmers’ environmental attitudes and time-preferences to adopt BMPs as areas 

within the subject which are in need of more research. 

2.2 Description of the Study Area 

2.2.1 Uruguay 
Uruguay is a country with a natural abundance of high-quality freshwater resources (FAO, 2015). 

Agriculture is widespread throughout the country, and the main economic activity. Regions dedicated to 

livestock grazing account for 61% of the country’s total area, agricultural activities (excluding livestock 

grazing) account for 25%, while the remaining 11% is divided between forestry, dairy, and intensive 

agriculture (FAO, 2015). In the last decades, the health of many freshwater ecosystems has become 

compromised by a high input of nutrients and other pollutants. This has been related to the constant increase 

on agricultural activities, the installation of large-scale industries, and the damming of many lotic 

ecosystems (Aubriot et al., 2017). 

 

Figure 2: The Santa Lucía River Basin and its location within Uruguay. The constituent sub-basins can be 

distinguished in different colors. Source: (DINAMA, 2013). 
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2.2.2 Santa Lucía River 
With an area of 13,433km2, the basin of the Santa Lucía River is the third largest basin in Uruguay (Figure 

2). Its territory is divided between the departments of Canelones, Florida, Montevideo, Lavalleja, San José 

and Flores. A mixed fluvial system with lotic and lentic components (due to its several artificial water 

reservoirs), it has a mean annual flow of 130m3/s and maximum registered flows of 2700m3/s, which shows 

its irregular hydrologic regime, governed by pluvial events (Achkar et al., 2014). Apart from being a 

significant source of water for agricultural use, its vital importance is given by the fact that 60% of the 

national population depends on it as a source of drinking water (Achkar et al., 2012). Montevideo (1.38 

million inhabitants), Uruguay’s capital and largest city, is supplied entirely by water coming from the Santa 

Lucía River, as well as other smaller cities located on the Canelones department. 

2.2.3 Land Use and Agricultural Practices in the SLRB 
Land-uses encompass a wide variety of ecosystems in the SLRB, from which many comprise different 

types of natural grasslands (Table 1). Although extensive livestock farming is the predominant land use, 

the overall diversity of productive activities present in the basin is relatively high (e.g., diverse agriculture, 

livestock grazing, feedlots, dairy production, forestry, among others)(Achkar et al., 2012). 

 

Table 1: Land-Use on the Santa Lucía River Basin on the year 2012. Source: (Achkar et al., 2012). 

Actual Land-Use Surface (hectares) Percentage of total (%) 

Livestock (including dairy 

farms) 

960,000 71.3 

Agriculture 217,000 16.2 

Forestry 55,000 4.2 

Native Forest 60,000 4.5 

Water bodies, rocky 

outcrops, areas with 

degraded soil and others 

20,653 1.6 

Wetlands 15,000 1.1 

Urban, industrial or 

infrastructural uses 

15,400 1.1 

 

2.2.4 Socio-economic and demographic characterization of the SLRB 
According to the last census made in 2011 (INE, 2012), the total population residing within the SLRB was 

of 383,199 inhabitants, which represents 12% of the national population. Moreover, 85.6% of the 

population within the SLRB was urban, while 14.4% (55,274 inhabitants) resided in rural areas and 

comprise 31% of the total Uruguayan rural population. 

Among the 9485 agricultural farms identified within the basin, 88% (8315) engage in commercial activities, 

while the remaining 12% (1170) are dedicated to self-consumption (CGA 2011, cited from MGAP et al. 

2018). Agricultural farms generate up to 23,000 jobs within the SLRB. The farmers interviewed for this 

study had their farming lands in the departments of Canelones and Florida, which respectively represent 

49% and 16% of the total agricultural farms registered in the SLRB. Livestock for meat production, dairy 

production and horticulture represent the major agricultural activities in the area (they respectively represent 

40%, 18% and 16% of the total agricultural farms in the SLRB)(MGAP et al., 2018). 
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Among the agricultural farms within the basin, around two thirds (6050) can be considered small-scale 

farmers (less than 50ha.1), while just 7% can be considered large-scale farmers (more than 500ha.) (MGAP 

et al., 2018). However, the amount of land devoted to large-scale farms is not properly reflected in these 

numbers. Taking dairy farms as an example, while small-scale producers (between 1 and 50 ha) comprise 

31% of the total dairy producers, they account for less than 5% of the total dairy farming area. On the other 

hand, large-scale producers (more than 300ha) represent 16% of the total dairy producers, and account for 

up to 61% of the total dairy farming area (MGAP et al., 2018). 

2.2.5 Deterioration of Water Quality 
Total phosphorus (TP) concentrations were used in the DINAMA report (2015) in order to calculate the 

Trophic State Index (TSI) proposed by Lamparelli (2004), for the different monitoring stations throughout 

the river basin. The results showed that most of the values obtained indicated high levels of eutrophication, 

super-eutrophication, and hyper-eutrophication. As can be seen in Figure 3, water quality exhibited a 

tendency to becoming poorer when moving from headwaters to downstream reaches (DINAMA, 2015). 

 

 

Figure 3: Santa Lucía River and tributaries according to their TSI. Source: (DINAMA, 2015) 

The causes of  eutrophication in the Santa Lucía River Basin (SLRB) have been identified as the input of 

nutrients into the river by the local industrial, domestic, and agricultural sectors (MGAP et al., 2018). 

Among these, diffuse sources have been identified to contribute with as much as 80% of the total BOD5, 

total nitrogen (TN) and TP inputs into the river (MVOTMA and JET, 2010). In particular, nutrient runoff 

 
1 This information is presented in ‘CONEAT 100 equivalent’ hectares, which are not strictly defined by their area, but 

by their relative productive capacity in terms of wool, and bovine and ovine meat. 
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associated with agricultural activities has been recognized to be responsible for a considerable portion of 

the input of N and P to the river (Aubriot et al., 2017; MVOTMA and JET, 2010). 

Within agricultural sources, those which involve inorganic soil fertilization and animal manure effluents 

are responsible for a high proportion of the TP present in the river water (Aubriot et al., 2017). Dairy farms 

have a distinct mention for their contribution to eutrophication of the SLR, due to two main reasons: their 

relatively high share of responsibility (e.g.: almost 40% of the TP inputs into the river were associated with 

dairy farms), and the fact that, in contrast to other agricultural activities, dairy farms can be categorized as 

point-sources of pollution (MGAP et al., 2018). Given the relative simplicity of addressing point-source 

pollution, which requires the construction of a wastewater treatment plant before the waste reaches the 

river, dairy farms represent a “low-hanging fruit” for decreasing the overall nutrient runoff to the SLR. 

2.2.6 SLRB Mitigation Program 
In order to address the water quality problem in the SLRB, different stakeholders of the Uruguayan 

government worked together in the elaboration of a watershed management plan. The ‘action plan’ was 

released in 2013 with the intention of being implemented as soon as possible (DINAMA, 2013).  

The plan consisted of eleven primary actions, which focused on the main identified causes of the river’s 

eutrophication, and on a set of complementary actions, which included improvement of the monitoring 

program and of the identification of pollution sources (Table 2)(DINAMA, 2013). 

The SLRB was divided into two zones: ‘zone A’ which includes the basin upstream of the drinking water 

treatment plant, and the main objective of its management is to improve the quality of water to pre-treatment 

drinking water standards. ‘Zone B’ includes the basin which feeds the river downstream from the drinking 

water treatment plant and until its discharge into the ocean, and its main objective is the conservation of the 

hydric flora and fauna (DINAMA, 2013). 

On 2019, the mitigation program was revised and renewed, and a ‘second generation’ plan was released at 

the end of the year. The improvements with respect to the previous plan were mostly limited to the plan 

structure, the inclusion of new action-points and the reinforcement and fine-tuning of already existing ones. 

In addition, transversal projects were created to aid the fulfilment of the main objectives of the action plan. 

For more detailed information on the subject, readers should refer to the actual action plan (MGAP et al., 

2018). 

Nevertheless, the core objective of the plan and the main BMPs included in it remained virtually unaltered 

(MGAP et al., 2018). Therefore, and for the sake of comprehensiveness, the presentation in the present 

study of the main points included in the mitigation plan is based on the more concise structure presented in 

the first plan (Table 2).  

The mitigation plan focuses on mitigating the impacts from: industrial sources (action 1), domestic sources 

(action 2), water purification plants (action 6), agricultural point-sources (actions 4, 5 and 6), and 

agricultural diffuse-sources (actions 3, 7 and 8). Additional actions are aimed to better regulate use of water 

resources (action 9), ensure healthy sources of drinking water (action 10), and ensure stakeholders’ effective 

participation on the plan. 

The somehow uneven distribution in the amount of actions focusing on the main sources of pollution -one 

for each domestic and industrial, while five for agricultural sources- reflects both the relatively higher 

contribution to water pollution by local agricultural sources (as noted in section 3.1.5), and the high 

diversity of pollution sources associated with agricultural production in the basin. In addition, the 
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complexity of addressing diffuse sources of water eutrophication is echoed in the existence of three actions 

designed for addressing this particular issue.  

Table 2: summarizes and categorizes the actions which compose the SLRB management plan (DINAMA, 2013). 

Point-Source Diffuse-Source Other 

Action 1 Industrial Sources: 

Implementation of a sectoral 

program to improve the 

environmental standard’s 

fulfillment of the industrial 

sources along the whole SLRB. 

Demand the reduction of DBO, 

N, and P levels. 

Action 3 Fertilizers 

application: Declare as priority 

zone catchment A and demand 

the fulfillment of the regulation 

of the application of nutrients 

and pesticides, as well as a 

Use, management, and soil 

conservation plan. 

 

Action 9 Water Use: Regulate 

those responsible of superficial 

and subterranean water use in 

Zone A to get pertinent permits 

in a 6-month period. 

Action 2 Domestic Sources: 

analogue to action 1, but for 

Domestic sources and just for 

N and P. Applied on the 

following cities: Fray Marcos, 

San Ramón, and Santa Lucía. 

Action 7 Cattle: Restrict the 

access from cattle to drink 

from the water streams in zone 

A.  

Access to water will be made 

indirectly through water takes. 

Action 10 Casupá Stream: 

Declare "drinking water 

reserve" the water catchment of 

Casupá stream. 

Action 4 Feed Lots: suspend 

on zone A the installation of 

new feed lots, or the 

enlargement of already existing 

ones. 

Action 8 Buffer Zone: Set up 

a buffer zone in Zone A, 

devoid of 'soil work' and 

agrochemicals use (as 

measures to reestablish and 

conserve the river-side forest). 

Action 11 Information 

gathering: Gather information 

on the SLRB commission 

about the actions which 

compose the program, thus 

assuring the effective 

participation of those actors 

which conform it. 

Action 5 Dairy Farms: 

demand the obligatory 

treatment and management of 

effluents coming from dairy 

farms on the whole SLRB. 

  

Action 6 WTM: Implement the 

definitive solution of the 

management and dumping of 

muds from the water treatment 

plant 'Aguas Corrientes, OSE'. 

  

 

2.3 Interviewing 
The gathering of data for the present study consisted of interviews which were conducted with farmers 

across the SLRB. Semi-structured interviewing was chosen as the interviewing method. Structural 

interviewing is a method often used in qualitative research where the interviewer has an interview guide 

with a set of questions which aim to introduce certain relevant subjects. Meanwhile, the interviewee has a 

lot of margin to answer in depth and expanding into other subjects is often encouraged, as it permits to 

better understand what the interviewee considers important (Bryman, 2012).  
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In order to develop an interview guide, extensive research was made both about adoption of environment 

conservation measures as well as about the SLRB action plan. However, while certain interview questions 

aimed to inquire into subjects that were recognized as relevant from the literature, others represented open 

questions with the objective of giving interviewees the opportunity of introducing new subjects (Figure 4). 

Examples of keywords used for searching for relevant information on the subject are: motivations, farmers, 

agricultural eutrophication, BMP adoption, and eutrophication mitigation.  

Interviewees were questioned about how they valued the local river, their awareness about the 

eutrophication of the SLR and the mitigation program, the key factors that they found of importance for the 

success of the mitigation program, and their motivations to actively take part on the plan, among other main 

guiding questions. Additional questions were asked with the main purpose of inquiring on relevant subjects 

that arose throughout the interviews. However, the interviewer’s stance was that of a listener, leaving as 

much margin as possible for farmers to develop their own thoughts. 

Interviewing Scheme 

• What is your work in the farmland? 

• How would you describe your relationship with the local river? 

• Have you followed the public discussion about the Santa Lucia River and the subject of its 

contamination? 

o As a farmer, how have you experienced this discussion? 

o Have you participated - or had the chance of participating – in any instance of discussion 

and/or dialogue regarding the design and implementation of the mitigation plan? 

• Are you aware of the mitigation measures taken by the ‘action’ plan? 

o Have you been affected by these measures? 

• In your opinion, which are the key factors for the implementation of the mitigation plan to be 

effective? 

• What motivations/demotivations do you find as to actively participate in the implementation of 

the mitigation measures? 

• Do you think there has been (enough) financial, technical and informational support to 

accompany the implementation of BMPs? 

• What do you picture will happen in the next ten years, regarding the Santa Lucia river and the 

efforts to reduce its contamination? 

 

Figure 4: the interview guide depicts the overall structure followed in the interviews. Depending on the nature of the 

interview, questions were not necessarily asked in the specific order depicted in the guide, nor was questioning 

limited to the ones presented in it. 

It must be noted that the interviewing process evolved throughout the accumulation of interviews. The 

interview guide used on the first two interviews was purely based on open questions with the intention of 

giving the interviewees the chance of speaking about subjects unknown to the researcher. However, as the 

researcher started accumulating interviewing data, certain subjects arose as being repeatedly voiced as 
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important by the farmers. Consequently, such subjects were sometimes introduced by the interviewer 

himself on later interviews, with the intention of having more information that could aid their analysis. 

A total of 11 farmers were interviewed in 9 interviewing instances, given that two couples of farmers were 

interviewed simultaneously. Out of 11 participants, 9 were males and 2 females, within an age range of 30 

to 70 years old. 9 were dairy farmers and 2 were livestock farmers. Interviews were audiotaped for later 

transcription. All interviews took place during three non-consecutive days in February 2020. Interviewing 

times ranged from 20 min to 1 h, with a time average of 40 min. Eight interviews were conducted in the 

farmers’ personal living spaces, while one was conducted on the local syndical headquarters. Anonymity 

was guaranteed to all interviewed farmers. 

The contact with farmers was made by different means. Two farmers were first contacted by attending a 

meeting of the Melgarejo Rural Development Society, six farmers through personal contact with dairy 

farmers on the location of San Ramón, and the remaining three farmers through contact with advisors 

belonging to the Florida Dairy Producers’ Society. All farmers resided and had their production activities 

within the SLRB and were either personally or indirectly familiarized with the implementation of BMPs. 

Participants belonging to sectors deemed critical for the success of the mitigation plan were sought after 

(i.e., large- and small-scale dairy farmers). However, the sampling of participants was not designed to be 

representative of the general population of the SLRB, nor was data saturation aimed to be achieved. The 

intention was rather to collect local farmer’s personal opinions and experiences illustrating their attitudes 

towards integrating water conservation practices in their production schemes. 

2.4 Data Analysis 
The data consisted of 9 transcribed interviews and approximately 36,000 words. All interviews were 

conducted in Spanish, and their translation to English was made just for selected quotes by the researcher 

himself.  

Given the exploratory nature of this study, as well as the lack of substantial previous information and/or 

theories about the researched subject, an inductive approach was chosen for analyzing the obtained data. 

As explained by Saunders et al. (2007), an inductive approach is preferable when there is not much previous 

understanding of the subject being researched, making it necessary for theory to arise from the collected 

data. In contrast to a deductive approach, an inductive approach permits a more flexible structure in the 

research, something critical for the present study, given the large number of unknown variables before data 

was collected and analyzed. 

Among the diversity of inductive methods of data analysis, this study is inspired by template analysis. 

According to what is described in King (2004), the coding process started by pre-defining codes based on 

the subjects present and the interview topic guide. Therefore, although being an inductive-based approach, 

template analysis also includes a deductive approach in the initial generation of relevant codes (Saunders 

et al., 2007). Template analysis was favored over grounded theory (another similar and more common 

qualitative data-analysis method) due to the former permitting more flexibility in including a certain amount 

of previous knowledge on the initial stages of data collection and examination, which was deemed 

beneficial due to the researcher’s limited previous experience in qualitative research.  

Examples of codes that were generated prior to the analysis of data from an examination of the literature 

summarized in section 2.1 were: Finance, Scale, Communication, Age, and Information. While going 

through the transcribed interviews, the relevance of such codes was confirmed by the existence of farmers’ 
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references to the same subjects. Examples of codes which stemmed from the data were: Valorization of the 

River/Water, Dialogue/Collaboration, and Responsibilities. 

Template analysis utilizes hierarchical coding, meaning that codes are defined in a structure in which lower-

order codes are grouped within high-order codes. While low order codes were either pre-defined or arose 

from the data itself, first order codes (i.e.: categories) were more loosely defined as to group several low-

order codes within a broader subject (e.g.: Finance and Responsibilities were grouped under the category 

Improvement Factors). After defining the set of initial codes and hierarchy, the researcher went iteratively 

through the transcripts revealing shortfalls in the initial template and thus including new codes and deleting 

existing ones. By repeating this process several times, the labelling became more accurate and the 

researcher got more familiarized with the data, therefore making it easier to recognize patterns in it. This 

process was repeated until relevant modifications to the template were harder to identify, therefore reaching 

the final template (Table 3). Once the data obtained in the interviews was organized according to different 

themes, the second part of its interpretation consisted on contrasting and relating these subjects to pertinent 

previous research. 

Table 3: Code template resulting from the analysis of the obtained data. 

First order (Categories) Second order Third order 

Personal Factors Influencing 

Motivation 

  

 Value assigned to the River  

 Motivations  

 Positive Experiences  

Perception of the Government   

 Investigation/Importation of 

Knowledge 

 

 Inspection  

 Fairness  

  Sharing of Responsibilities 

  Scale 

Improvement Factors   

 Dialogue/Collaboration  

  Between Producers and Advisors 

  Between Producers and the 

Government 

 Information  

 Communication Channels  

 Culture and Education  

 Finance  

  Improvement vs. Productivity 

  Financial Aid 

 

Erlingsson and Brysiewicz (2017, p. 98) mention that codes should answer the questions who, what, when 

or where. Consequently, codes were sought which answered the question: what is mentioned throughout 

the interviews that might shed light on BMP adoption in the SLRB? An example of the overall process of 

labelling and categorization is presented in Table 4. 
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During the analysis process, the researcher must try to maintain a balance between previous knowledge 

(i.e., pre-understanding) not influencing the analysis of content and results, while consciously employing 

this knowledge in order to achieve a deeper understanding of the analyzed data (Erlingsson and Brysiewicz, 

2017). In this case, the researcher’s pre-understanding played an important role on critically analyzing 

which codes or categories were of relevance to the overall subject. In other words, more subjects than those 

presented in this study arose throughout the interviews; however, the researcher filtered out those which 

were deemed as irrelevant (according to his pre-understanding on the subject). 

Table 4: Examples of the process of labelling quotes according to thematic categories. 

Quote Code (2nd Order) Category (1st Order) 

P11: “Subsidies on one side, I 

don’t know how good they are, 

because for me, it would be much 

better to get a soft loan” 

Finance Improvement Factors 

P8: “(…) the government should 

interact more with the producers”  

Communication Improvement Factors 

P5: “(…) I emphasize something 

fundamental: education” 

Culture and Education Improvement Factors 

 

2.5 Personal reflections on study limitations 
Each and every research activity has a certain amount of the researcher’s subjectivity embedded in it. Given 

that there is no possibility of performing purely objective research (Steier, 1991), the importance for the 

researcher to be reflexive about the influence that her/his background might have on her/his own work has 

been increasingly highlighted in the literature, particularly for qualitative research (Mortari, 2015). Without 

going too deeply into specific reflectivity techniques proposed in the literature, the present section 

constitutes my personal reflections on different aspects of this study and has the intention of giving the 

reader an insight on the process of selection of methods and of the possible biases affecting the present 

study. 

2.5.1 Why qualitative over quantitative research? 
As stated above, given the exploratory nature of the study, the acquisition of quality data was favored over 

its quantity. I chose this focus, as it would permit me to approach farmers and hear from them what they 

had experienced and share their opinions regarding the situation of water conservation in the SLRB. On the 

other side, that means that the findings of the present study are not generalizable to the general body of 

farmers residing within the basin.  

The alternative would have been to undertake a quantitative study, probably based on questionnaires based 

on what is known about the subject due to previous research. However, such an approach might have proven 

inadequate for two main reasons. First of all, as noted in the introduction, most of the previous research on 

the subject has been made in very different socio-economic contexts (i.e., the Global North). Given the 

context-dependency of the explored subject (Reimer et al., 2014), the extrapolation of such knowledge 

might be significantly limited. In addition, a quantitative study would have necessarily been of a deductive 

nature (given that there is no so much room for depth in answering a survey), thus severely restricting the 

opportunity to explore new viewpoints and experiences (Bryman, 1988).  
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A combination of future qualitative and quantitative studies might prove fundamental to better understand 

the situation on the SLRB. An exploratory study such as the present one can shed light on relevant factors 

related to water conservation measures in the SLRB. Having such knowledge might be helpful in guiding 

the design of future quantitative studies, with the objective of obtaining more generalizable results. 

2.5.2 Semi-structured interviewing 
Following the rationale described above, the exploratory nature of the present study called for the need to 

approach farmers with an open mind, thus not restricting their answers to what the researcher might have 

preconceived as of interest. As explained before, a qualitative approach was more suitable for a study of 

this nature. 

There is a wide variety of options within qualitative interviewing from which to choose. According to 

Bryman (2012), the two broadest categories that can be found are unstructured and semi-structured 

interviewing. As suggested by its name, unstructured interviewing is characterized by the lack of a pre-

defined structure of the interview, with the aim of minimizing the possibility of the researcher influencing 

the interview outcome, while giving the interviewee the chance of introducing the subjects she/he deems 

relevant. In semi-structured interviews, on the other hand, there is a set of pre-defined points that the 

interviewer will introduce throughout the interview, while giving the interviewee freedom to develop on 

them a piacere. Nevertheless, despite the underlying differences between them, both interviewing methods 

share the same objective: to unveil the interviewee’s understanding and thoughts on the research subject.  

Given the somewhat specific set of themes that were aimed at being addressed in the interviews conducted 

in for the present study, semi-structured interviewing was considered an appropriate approach. It is 

therefore pertinent to list some of the criticisms and possible shortcomings of this interviewing approach.  

As explained by Saunders et al. (2007, p. 317), issues in the use of semi-structured interviewing are related 

to three main points: its reliability, different forms of bias, and the generalizability of the obtained data. 

The following is a very brief description of both these issues and ways of overcoming them, drawn from 

the discussion present in Saunders et al. (2007).  

The reliability of the data might be compromised due to the flexible structure followed throughout the 

interview, posing doubt about whether the findings would be duplicated by different researchers (Easterby-

Smith et al., 2001). However, asking for replicability in such qualitative research is not realistic, since its 

intention is reflecting a reality that is complex and dynamic, and that would not be exactly the same if a 

study would be intended to be repeated later on. Therefore, it is important for the researcher to rigorously 

document the details of the process of data collection, so that other researchers can have access to such 

information when reanalyzing the collected data. In addition, different forms of bias can also compromise 

the reliability of findings. The two main examples of potential bias in semi-structured interviewing are: 

interviewer bias, i.e., the influence that the interviewer’s beliefs and understandings has on the 

interviewee’s answers, and interviewee or response bias, which might be the result of the interviewee’s 

perceptions about the interviewer, or to sensitive topics wanted to be avoided by the interviewee. So as to 

minimize the influence that such biases can have on the interview’s outcomes, Saunders et al. (2007, p. 

320) recommend researchers to follow the five Ps: “prior planning prevents poor performance”. Thus, by 

preparing certain aspects of the interview before hand, e.g., by having extensive knowledge about the 

themes being talked about in order to enhance the interviewer’s credibility in the eyes of the interviewee, 

or choosing an appropriate interview location so as to make the interviewee feel comfortable, the researcher 

can reduce the possibility of such factors influencing the interview. 
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Lastly, given the small and unrepresentative number of cases included in qualitative interviewing studies, 

the obtained data cannot be generalized to the overall population. However, such a problem appears only 

when qualitative research is criticized according to the standards of quantitative research, where the 

generalizability of findings plays a central role. As Bryman (2012) puts it, qualitative researchers should 

not be worried about the breadth of the research but about the depth with which they can describe the subject 

being studied.  

2.5.3 Prior knowledge vs. objectivity 
As mentioned towards the end of section 2.4, researchers need to find a balance between using prior 

knowledge on the studied subject to benefit their understanding and planning of their research, and this 

knowledge not influencing the objectivity of their data collection and analysis (Erlingsson and Brysiewicz, 

2017).  

Some of the aforementioned practices to reduce perceived shortcomings of qualitative research might as 

well help to address this problem. As a starting point, the researcher can acknowledge the influence that his 

pre-understanding on the subject might have on the analysis of data. Allowing for self-reflection on the 

subject might make the researcher conscious of certain assumptions made instinctively, thus permitting to 

act on them. From this point, it might help for the researcher to recapitulate her/his prior knowledge on the 

research subject, critically scrutinizing how having it would differ from not having it for the purpose of the 

research undertaken (Erlingsson and Brysiewicz, 2017). In doing so, the researcher might identify points in 

which he/she failed to be objective, and from this new perspective be able to reduce this bias. Lastly, it can 

be beneficial for the researcher to keep in mind that the existence of a research gap motivating the study 

points out that any prior knowledge about the subject is either flawed or incomplete, therefore encouraging 

him/her to remain as objective as possible as to better be able to contribute on the filling of this knowledge 

gap. 

2.5.4 The role of the interviewer in qualitative research 
As in every qualitative research, I as a researcher must recognize the role that I played in influencing the 

outcomes of the conducted research. Following Brinkmann’s advice (2013), instead of arguing how this 

impact was minimized, the following is a personal reflection on how my own life experience might have 

had influenced the research process.  

Since a young age I, as a kid growing up in the city, was very interested on visiting the Uruguayan 

countryside. The simple lifestyle out in contact with nature draw my attention, and I became deeply 

acquainted with it. Throughout the course of my life, this familiarity and respect for those who spend their 

lives away from urban centers shaped my ideals. Such personal sympathy towards farmers could influence 

my capacity of objectively analyzing their situation. 

Later on in my life, the realization that nature is under great threat due to human activities tilted me into 

being in favor of taking significant measures to improve this situation. Therefore, I tend to think a priori 

that environment conservation measures are generally worthwhile. This could translate into a bias towards 

attributing more importance to environmental matters than to other conflicting aspects. 

Because of the motives explained above, when conducting interviews for the present study I as a researcher 

was biased in at least two ways: I tend to have a sympathy towards farmers in general, and I am usually in 

favor of taking environment conservation actions, even if these might be problematic from another 

perspective (e.g.: economic). Regarding the former, I tried to use it in my favor by making the farmers feel 

comfortable in my presence as an interviewer, while still limiting my comments and expressions throughout 

the interviews, as to avoid influencing the farmers’ answers. As to the latter, the particular context on which 
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the demand of BMPs in the SLRB happens was very novel for me at the time of the interviews. Having few 

preconceptions about it, and minding my own personal preferences on the subject, I focused on my curiosity 

about learning more about the subject as objectively as possible.  

Lastly, it must be noted that part of the motivation for doing the present study was to give a voice to the 

local farmers, whose perspective had been majorly overlooked in the SLRB so far. Such an intention 

positions me somehow on the farmers’ side. Although the data collection and analysis were made as 

objectively as consciously possible, this can have supposed an added incentive to being critic to the 

governmental proceedings up to the date. Nevertheless, interviews were also conducted with governmental 

actors (although not included for the present study). Hopefully, having had contact with actors on the “other 

side” and listening their opinions and perspectives first-hand has somehow evened the field of my 

(unconscious) favoring of any of the involved stakeholders. 

2.5.5 Why explore adoption if it is demanded on the SLRB? 
In contrast to much of the previous research on the subject, were BMP adoption is optional, farmers in the 

SLRB are subject to governmental regulation which demands the implementation of BMPs. This poses the 

question of why it is relevant to explore the factors which explain the attitudes and motivations that local 

farmers have towards BMP adoption. There are several factors that justify the need of having better 

information on the subject. 

First, although the demand of BMP adoption by the Uruguayan government pertains to a top-down 

approach, this is mostly a strategy to make rapid improvements on the short-term, which responds to many 

years of inaction and the consequential state of grave eutrophication observed throughout the SLR. Such 

an approach can be expected to be encountered with reticence and/or discontent by some farmers. In 

addition, although the legislation might be in place, the controlling of it being applied cannot be expected 

to be flawless. Therefore, the farmers’ collaboration is still essential if rapid actions and improvements are 

to be expected. 

On the other side, the government itself has recognized the need of having an integrative approach in which 

all the stakeholders are included in the design and implementation of the mitigation process. Such a 

participatory strategy coincides with the current understanding of achieving sustainable watershed 

management (GWP-TAC, 2000), although its results might be seen on a longer term. 

Therefore, by providing an insight on the experiences that farmers have had so far with implementation of 

BMPs, as well as to their perspectives and opinions about the factors that they consider of relevance for the 

success of the action plan, this study could potentially contribute with valuable information to the success 

of the mitigation program. 

2.5.6 Translation 
As stated on section 3.3, all interviews were conducted in Spanish and then translated to English by me. It 

is therefore relevant to note that my mother language is Spanish and that I am fluent in English (level C1 

of proficiency according to CEFR2 standards).  

Translation in qualitative research is not an easy task, as terms often have ambiguous meanings and literary 

translation might not necessarily convey the actual expression meant by the interviewee. However, no 

defined standards exist among academics for translation in qualitative research (Lopez et al., 2008). 

According to Larson (1991), [as cited in (Lopez et al., 2008, p. 1729)]: “translation should (a) reproduce as 

accurately as possible the source text, (b) use the natural form of the targeted language, and (c) express all 

 
2 Common European Framework of Reference for Languages 
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aspects of the meaning in a manner that is understandable”. Translation in the present study was guided by 

these three overarching principles. In cases were substantial changes were made from the literary translation 

into one that better reflected the conveyed message, a footnote was added to make the reader aware of it. 

In addition, due to particularities of the languages, when translating from Spanish to English, some terms 

which in the original interview were not gendered needed to be given a gender. This was accomplished in 

a balanced manner, sometimes using the female gender while sometimes using the male one. 

3 Results & Discussion 
The present chapter comprises the presentation of the analyzed data organized in categories resulting from 

the coding process, in combination with its interpretation and discussion in the light of relevant literature 

on the respective subjects. 

The analysis of the obtained data suggested the existence of eleven second order codes, which were grouped 

under three main categories: Personal Factors Influencing Motivation, Perception of the Government and 

Improvement Factors. In addition, three pairs of third order codes were grouped under the second order 

codes: Dialogue/Collaboration, Responsibilities and Finance. An illustrative diagram of the connections 

between first and second order codes can be found in Figure 4. 

Given that the present study did not place emphasis on analyzing the interdependence between the identified 

factors, the order in which categories and their respective codes are presented is not of the foremost 

significance. However, the rationale that was followed for this particular order was to start with those factors 

which might give the reader an insight into the personal thoughts and ideas that guide the farmers’ 

judgement and attitudes towards BMP adoption, followed by how the farmers perceive and relate to the 

government that imposes them to undertake measures, and lastly to list the subjects that stemmed from the 

interviews and were deemed important to the success of the implementation of water conservation 

measures. 

 

Figure 5: An illustrative diagram which gives the reader an overview of the first and second order codes obtained. 
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In accordance to the anonymity assured to all the interviewed farmers, their identities are not disclosed in 

this study. Therefore, farmers are generically referred to as P plus an arbitrary number from one to eleven 

(e.g.: P1, P2… P11). 

3.1 Personal Factors influencing motivation  
Among the factors identified from interviewing farmers, some provided a more explicitly insight on their 

values, beliefs and experiences regarding subjects such as their relationship with the river, the moral 

obligation of the farmer, and the personal motivations to collaborate on environmental conservation. Such 

factors are introduced in the three oncoming sub-sections. 

3.1.1 Value assigned to the River 
In order to understand the attitudes from Uruguayan farmers towards the implementation of mitigation 

measures, it was an important first step to get insight into the way these farmers perceived and valued the 

river and its water. In order to do this, the farmers were asked an open question: How would you describe 

your relationship with the local river?  

In general, the valorizations made by the farmers of the river and its water were positive. Even though their 

motivations for this were not always shared, it gave the impression that they were generally based on a 

deeply grounded conviction that looking after water, not just to benefit themselves but for the rest of the 

population, is something unquestionable. 

Some farmers expressed a very personal relationship with the river. P6 mentioned that: “(…) water is life; 

therefore, the river has been very important to us”. By giving water a vital importance, he justified why 

the river - as a carrier of this resource is regarded as of foremost importance for them. On the RAA theory, 

such a dogma would be classified as a ‘background factor’ belonging to the essential base from which 

beliefs originate, the foundations for all behavior (Fishbein and Ajzen, 2009). Therefore, having such a 

deep conviction of the importance of the river and its water can be expected to fuel a positive attitude 

towards its preservation. 

This deep sense of importance attributed by P6 to the river water is probably related to what he expressed 

as being a personal relation with the local river, a bond formed at a young age that evolved throughout his 

life. “With the river it used to be a very good relationship (…). When we were young it was the beach we 

had. We loved the river. It was the nicest plan we had. We went permanently, every day in summer (…)”. 

This bond involved admiration for the river in his youth, as it acted as the reference place for where to 

spend time in summer and it is probably connected to memories of positive experiences. This coincides 

with the findings of Proshansky et al. (1983)  on the importance of physical settings throughout the process 

of defining the self-identity. People establish strong links of affection and identification with particular 

places where they have experienced processes of personal growth.  

P3, who is a relative and neighbor to P6, expressed a similar appreciation for the recreational value of the 

local river: “(…) I told the kids: ‘should we go for a swim?’. They threw everything away and put on their 

swimsuits! (…). I have a lot of affection for the river”. P3 valued the river through his own personal 

experience and even expressed ‘affection’ for it. Allegedly, the close relationships that farmers establish 

with their local river throughout their lives will make them more prone to engage in efforts with the aim of 

preserving the river as they know it and have enjoyed it before. This coincides with Rogan et al. (2005), 

who found that farmer’s experiences and sense of connection with their surrounding environment is a factor 

of great importance when explaining farmer’s perception and behavior towards efforts of conservation. 
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Despite the positive memories retained from his youth, P6 added how their perception of the river water’s 

quality had changed over the last 40 years: “(…) yes, one is a bit frightened about it. (…) one doesn’t go 

with the same serenity as before, because we know that the water is not what it used to be 40 years back”. 

Interestingly, P6 experienced firsthand the deterioration process of the nearby river. What he expressed to 

have been moments of joy and enjoyment before had become fear and insecurity about the bad quality of 

the river water. Such an experience might well work as a motivation for him and other farmers who have 

also had similar experiences to collaborate in restoring the river to what they remember to be a healthier 

state.   

Environmental awareness in general has been recognized to make farmers more prone to engage in 

conservation efforts (Beedell and Rehman, 2000; Prokopy et al., 2008). According to Rogan et al. (2005, 

p. 157), experiencing degradation of the environment “often led participants to reassess their perspective 

of the land”. Nevertheless, the authors clarify that, in order to realize and acknowledge this change, 

participants needed to be receptive to environmental change from beforehand. Farmer’s positive 

experiences with the river, in this case in P6’s youth, or P3 enjoying it with his children, might have 

triggered their awareness of the river as an ecosystem, therefore “opening their eyes” for them to recognize 

its degradation over time (Rogan et al., 2005).  

The appreciation of the river felt by some farmers was guided by the understanding of the worth of its water 

as an indispensable and treasured resource for the country. P2 expressed this awareness in clear words: 

“Water, nowadays, is the major richness we have. That Uruguay has. (…) That is why I think that we have 

to take care of it (…)”. In contrast to other farmers’ expressions of their inner beliefs, P2’s opinion 

articulated a positive valorization of the river’s water based on a materialistic conceptualization of it. Instead 

of associating it with life, he praised it as the major wealth of the nation, being this the validation for taking 

care of it. This opinion adheres to an economistic discourse, where natural capital is valued in accordance 

to its market worth (Dryzek, 2013). A valorization of this nature can become most valuable if there are 

economical retribution resources in place, such as ‘ecosystem payment services’ (Kareiva et al., 2011). 

The appraisal of the Santa Lucía River based on the amount of people who rely on it as a source of water 

was a valorization that was shared by many farmers. In P8’s words: “(…) we have to think that it is the 

main water source for Montevideo, for half Uruguay. I think it has to be taken care of”. In this case, the 

importance of the river is not given by its intrinsic or economic value, but it relies on how many people 

depend on it for accessing drinking water. Allegedly, the river’s importance would be less if it did not 

support the capital city’s subsistence. As well as inner dogmas, rational ideas can be an important predictor 

of behaviors (Fishbein and Ajzen, 2009). Nevertheless, the major importance of this valorization probably 

relies on it being shared by a large proportion of the national population, therefore making it a major force 

pushing the government to act in consequence. 

3.1.2 Motivations 
As explained by Fishbein and Ajzen (2009) in their theory of Reasoned Action Approach, the behavior of 

individuals is not simple to explain or predict, as it is determined by an intricate set of interdependent 

factors. Certainly, this also applies to the motivations farmers might have as to actively participate in the 

implementation of BMPs, making it necessary to explore which factors directly and indirectly participate 

in the determination of these attitudes. As to get an insight on this subject, the interviewed farmers were 

asked about their motivations as to actively take part in the implementation of mitigation measures. 

Some farmers found incentive to preserve the environment in general, and their farming lands in particular, 

so that those generations to come can also make use of them. The answer given by P5 resembled the 

definition of sustainable development given in the Brundtland report: “meeting the needs of the present 
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without compromising the ability of future generations to meet their own needs” (United Nations General 

Assembly, 1987). In P5’s words: “I want a better life, not so much for me, but for my children, and 

grandchildren. For the ones who remain”. Although the role that the sense of duty towards future 

generations plays in adopting conservation efforts by farmers is seemingly divided in the literature, some 

studies, as for example Ryan et al. (2003), found it to be highly rated as a reason to engage in conservation 

efforts. In a context such as the one found in Uruguayan rural areas, where family plays a central role 

(Rodríguez, 1998), the conservation of land and water resources for generations to come can be expected 

to be a source of great motivation for some farmers.  

A sense of stewardship towards the land and water seemed to be common among some farmers, some of 

them being motivated by this feeling of responsibility. P4 evocated as her foremost motivation “(…) the 

responsibility of knowing that there are things that we do that have a negative impact on the environment, 

on the resource that stands before us, which is vital for many people”. This awareness mentioned by P4 

positions farmers as accountable for taking care of water as a shared resource (Posthumus et al., 2008), an 

obligation which might lead them to take on conservation efforts (Kabii and Horwitz, 2006; Ryan et al., 

2003; Scholz and Stiftel, 2010). Nevertheless, although certainly influential, farmer’s management 

decisions never depend on such an individual factor (Vanclay, 1992). Furthermore, the implications related 

to the sense of being stewards of the land varies greatly between farmers (and remarkably between farmers 

and conservationists), and it does not necessarily lead to introducing management changes in pro of 

environmental conservation (Ahnström et al., 2009). This does not rule out the sense of stewardship as an 

important factor in driving farmer’s motivations towards conservation, but points to the need of better 

understanding how it is interpreted by different actors so that it can become an effective tool in improving 

farmers engagement in conservation practices. 

3.1.3 Positive Experiences 
The farmer’s motivations for participating in the implementation of BMPs are directly influenced by their 

previous experiences with them. Evaluating the implementation of a particular BMP can be regarded as a 

step-by-step process, where the farmer iteratively reassesses its effectivity partly based on the evolution of 

his or her own experience with it (Liu et al., 2018). This capacity of testing a BMPs oneself, or knowing 

the results of other farmer’s testing, refers to Rogers et al. (2003) concept of the  ‘trialability’ of a certain 

innovation, which they have state has a positive relation with its rate of adoption. In other words, a farmer 

will be more prone to apply an innovation which has already been tested and for which there is positive 

experiential evidence that it works. 

Examples of such positive experiences which might help foster the implementation of BMPs were provided 

throughout the interviews. For example, P11 -who is both a producer himself and an advisor who acts as a 

consultant for other producers- focused on the threefold positive impact that the implementation of 

circulating nutrients from manure to land fertilization (i.e.: mitigation measure five in the action plan) could 

have: increasing fodder growth, reducing economic investment, and reducing impact on the environment.  

P11: “(…) that is what we, somehow, have been proclaiming, so that they get on board. The samples that 

we have taken (…) indicate that: ‘yes, it will spare you fertilizers, and it can generate an increase in fodder 

growth’ (…). That he [the producer] sees all the effluents part as an input, not a residue”.  

Among dairy farmers, this BMP was repeatedly mentioned as an example of a BMP which they understood 

was beneficial to their production. P11 mentioned how he was ‘proclaiming that they get on board’: not 

just keeping for himself the knowledge of the benefits of implementing this BMP, but how he was trying 

to make this information reach out to other farmers. This points out to the importance of the process of 

‘social learning’, through which one farmer’s positive experiences will diffuse to others who might not 
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have had the chance to experience it themselves, therefore pushing a network of interconnected farmers 

one step towards implementation of BMPs (Blackstock et al., 2010). 

Another example of positive experiences with BMPs is P9’s mentioning of how doing soil tests helped 

them to identify which areas on their farming land are in greater need of nutrients, and therefore make a 

balanced application of wastewater on their fields:   

“But sometimes, in some places where it gets concentrated (…), it is really easy to mend. Being careful and 

making things properly. And with the help of those soil tests which are wonderful. (…) We analyze and keep 

track, monitoring the subject. (…) Those are things that we learned how to use, in benefit of our own fields. 

That is helping us, and it is being demanded”.  

Evidently, P9 was satisfied with the implementation of this BMP, as he recognized how his family’s 

agricultural production was being directly benefited from it. Arguably, he would still be prone to implement 

such a practice even if it was not demanded by the government. P9, having occupied important positions 

on the major dairy products’ cooperative of the country, still occupied a position of social influence in his 

community. Liu et al. (2018, p. 13) found that “If a well-respected farmer in the community has success 

with a practice, then other farmers will follow, leading to rapid diffusion through the community”. 

Therefore, having such referent societal actors praising for the implementation of BMPs could prove to be 

an important factor in convincing other farmers who look up for them to decide to implement these BMPs 

themselves. 

3.2 Perception of the Government 
The effectiveness of the mitigation actions taken by the Uruguayan government in the SLRB are dependent 

on the relationship between the targeted farmers and the government. Characteristics which describe the 

nature of this relationship, such as the farmers’ trust in the government’s judgement on the matter, or on 

the government’s capabilities to effectively implement legislation, and farmers’ overall perception of the 

government’s honesty, might therefore influence the farmers’ commitment to the cause. 

Expressions that hinted about the nature of this relationship emerged during virtually all of the interviews 

with the farmers, ranging from agreement with the government proceedings to doubts about the rationale 

and empirical basis of the decisions taken. These comments are presented, interpreted and discussed in the 

two following sections. 

3.2.1 Investigation/Importation of Knowledge 
Although individuals do not base their decisions about implementing innovations exclusively on scientific 

information, a solid scientific background to argument in favor of the selection of a particular innovation is 

of major relevance (Rogers, 2003), especially if it will not bring easily identifiable benefits. In the context 

of the SLRB, most of the BMPs mandated for farmers to implement were novel for them, therefore 

highlighting the need for the government to justify their suitability with reliable data. However, many 

farmers expressed concern about- and mistrust due- to the lack of consistent argumentation by the 

government accompanying the demand of implementation of certain BMPs. 

After going through a process of building a wastewater treatment system as it was demanded by the 

government, and then being told that it did not work and therefore needed to be rebuilt, P6 expressed 

wariness on the need of repeating the investment, mostly due to lacking “the certainty that it is really going 

to decrease the contamination of the Santa Lucía”. Past negative experiences in their interactions with the 

government are found to undermine the overall trust that farmers have about the suitability of the 

government’s proceedings (Scholz and Stiftel, 2010). In P6’s case, a negative experience weakened his 
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trust on the government’s judgement, thus driving him to present a reluctant attitude towards implementing 

a new innovation.  

Some farmers looked outside of the national borders when searching for a reassurance that the BMPs that 

were to be applied had been tested and were known to be effective. For example, P9 wondered: “if we know 

that there is other country who started 40 or 50 years ago before us in the subject [of water mitigation] (…) 

and they have reached a way better standard”, why had the government not benefited from this knowledge 

“instead of making us get into debts with the central bank?”. In his opinion there was an important potential 

for Uruguay to skip some steps in the learning process by taking advantage of the fact that another country 

of comparable characteristics to Uruguay (i.e.: New Zealand) had already undergone the same process and 

had reached good water quality standards, and in doing so they could have spared the farmers a lot of 

problems and money.  

According to P11, the information managed by the Uruguayan advisors had been mostly extrapolated from 

New Zealand. Nevertheless, he made a strong emphasis on the need of generating local knowledge through 

investigation: “First, for me, investigation. (…) ‘you have to do this, because it will spare you 20000US$ 

per year of fertilizer. And not just that, but your dry matter will increase in 25%’. To prove that”. In his 

opinion, having strong scientific evidence of the positive effects on productivity that the implementation of 

certain BMPs would have (i.e. reusing wastewater as fertilizer), would work as a strong argument to 

encourage farmers to implement them. By failing to present concrete proof of the actual production benefits 

stemming from some particular BMPs, the Uruguayan government might be missing an important 

opportunity for shifting the farmers’ weakened trust, and therefore improving their attitudes towards 

implementation.  

3.2.2 Fairness 

3.2.2.1 Sharing of Responsibilities 

In the context of introducing agricultural practices which foster environmental conservation, the subject of 

making a fair distribution between who bears the costs of the transformation and who is its beneficiary is 

often a contentious one. Furthermore, the matter of (un)equity and its perception by stakeholders is 

important to solve, not just for moral reasons but as a way of enhancing environmental conservation 

(Krattiger and Lesser, 1995). 

Several of the interviewed farmers expressed concern about the distribution of responsibility of the causes 

which have driven the SLR to its present state of deteriorated water quality. Some farmers expressed 

annoyance about the fact that they were –mistakenly– pointed out as the major root of the problem, mostly 

because the government needed a scapegoat in order to calm down the resulting public outrage. 

On commenting the need of generating awareness on the issue of contamination, P11 alluded to the need 

of making it a nation-wide project, where the different sectors of society are aligned in their goals: “I think, 

that it should be ‘country wise’; that we are all in the same line, independent of the countryside, the cities, 

or the government (…)”. The sense of an existing sectoral inequity on the distribution of responsibilities 

and duties regarding environmental problems among Uruguayan farmers reflects what has been 

documented on previous research. In their review article, Kabii and Horwitz (2006, p. 14) commented on 

the view shared by several landholders that “the cost of nature conservation on private land should be shared 

equitably between landholders and the public”. This view is partly based on the fact that it is seen as unfair 

that the producers alone pay the price of conservation of nature, being that it is not just them but the society 

in general who are its beneficiaries (e.g.: water quality).  
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In addition, several farmers expressed discontent towards the feeling that agriculture is being pointed out 

as having the major responsibility for the contamination of the river, while the share of responsibility of 

other actors –namely cities– is being neglected. P9 seemed to be especially concerned about this subject: 

“Because we speak about dairy farms, but it is never outspoken about all the effluents that come from the 

cities”. In P9’s opinion, the accountability that dairy farmers had been held for had been disproportional to 

their share of the responsibility in generating river pollution, which he approximated to be “0.01% of what 

is being contaminated”. He expressed discontent since, when the public outcry caused by the bad shape in 

which the river was, the government had gone hard on dairy farmers, mostly to show the public as if 

something was being done. In his opinion, dairy farmers had had “paid for the broken dishes” while the 

cities had “had no such demands as the ones we have had”. There is a remarkable contrast between P9’s 

approximation of dairy farms’ contribution to the river’s pollution and the information handled by the 

government – agriculture’s total phosphorus contribution counts up to as much as 53% in some sub-basins 

of the SLR; both cities’ and industries’ contribution to eutrophication were aimed to be dealt with first, as 

they represented ‘low-hanging fruits’ which could translate into significant improvements in a short 

timespan (MGAP et al., 2018).  

Farmer’s playing down of their own contribution to environmental problems, and the amplification of the 

contribution made by urban zones has also been noted for farmers residing far from Uruguay (Macgregor 

and Warren, 2006; Posthumus et al., 2008; Silvasti, 2003). There might be two main reasons which can 

explain this discrepancy: either the farmers are not aware about the factual information existing about the 

subject, or they might be ‘choosing’ not to believe in this data, given that it poses them as responsible for 

the problem. The latter has been baptized ‘cultural blindness’ by Luoto et al. (1996) (cited in Silvasti 2003) 

and is based on the existence of various contradicting pieces of information, from which the farmers choose 

to accept the one that favors their own perspective. In any case, a solution to the problem might be found 

in providing the farmers with strong scientific evidence which is informative while leaving the least possible 

margin for the arising of any doubts (a more in-depth discussion about the subject is found below under the 

section Communication/Information).  

3.2.2.2 Scale 

The distribution of land in the SLRB is seemingly uneven: 60% of the land area dedicated to dairy farming 

is owned by 16% of the total producers, in enclaves of more than 300ha. Furthermore, the mitigation plan 

makes a remarkable difference in the aid provided to farmers for the implementation of BMPs; small and 

middle scale farmers (less than 500 cows) get financed up to 80% of the costs, while large-scale farmers do 

not get any financial aid (MGAP et al., 2018). In such a situation, it was not surprising to find existing 

tensions between large- and small-scale farmers. 

There were several small-scale farmers who pointed out to the increased share of responsibility that large-

scale farmers have in regards of their contamination of the river water. The following quote from P6’s 

interview illustrates this opinion:  

“Well, it doesn’t make too much sense that I, who has 20ha. will have a crop that yields half, in order to 

decrease the usage of fertilizer, when there is someone on the other side [of the river] who has thousands 

of ha. and who’s impact on contamination will be 500, 1000 times more than mine”. 

The main argument presented by producers was that there is no sense on focusing efforts on small-scale 

farmers, who own a small amount of land and usually have a smaller economical margin, if the high 

proportion of contamination contributed by large-scale farmers is not tackled simultaneously. The subject 

of farm-size and its relationship with BMP adoption has been widely researched, with unsettled results. 

Prokopy et al. (2008) found area to be more commonly positively (than negatively) correlated to adoption 
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of conservation measures. Perry-Hill and Prokopy (2014) found that small-scale farmers had more positive 

attitudes and willingness towards water conservation measures. Given the often-contradictory results, most 

of the relevant literature admits the direct relationship between farm-size and adoption to be mainly 

inconclusive (Ahnström et al., 2009; Knowler and Bradshaw, 2007; Liu et al., 2018).  

On the other hand, P3, a small-scale farmer himself, commented that necessary measures to reduce 

contamination had already been assumed on large-scale farming, and that this is the main reason why 

contamination would not keep increasing in the short-term future: “If the level of contamination will keep 

rising? No. (…) The biggest ones, the ones who weight the most, in general have already changed, they 

have undertaken measures”. P3’s viewpoint coincides with that of the Uruguayan government, who have 

been stricter on large-scale farmers regarding, for example, the implementation of water treatment plants 

in large-scale dairy farms (MGAP et al., 2018). The severity of the governmental approach towards large-

scale producers was confirmed in the interviews conducted with them. Therefore, P6’s argument listed 

above which referred to the need of addressing large-scale farming’s contribution to river pollution is in 

fact shared by the government and has indeed been a major strategic point in their approach to addressing 

water eutrophication. This apparent contradiction appears to arise more from disinformation than facts, 

therefore arguing once more for the need of the government of better informing the farmers of what is being 

done regarding addressing the agricultural causes of contamination in the SLR. 

P3 also referred to the tendency of small-scale dairy farms of being absorbed into larger extensions of land 

under one ownership: “We are insignificant, and there are fewer dairy farms every day. The remaining 

ones are bigger. So there is no such concentration [of cows] anymore”. According to him, this meant that 

there is less need of exploiting the land intensively (due to the possibility of doing scale production), 

therefore reducing the absolute contamination. Although it is true that Uruguayan dairy farms have shown 

a tendency to grow in size over the last decades (MGAP-DIEA, 2011), the overall tendency over the last 

decade in Uruguay has been of a significant growth of livestock production in all related sectors (MGAP-

DIEA, 2013). Therefore, the Uruguayan rural sector is actually on a shifting phase, from a productive model 

based on extensive low-intensity livestock grazing to schemes of high-intensity agriculture, livestock 

breeding, and forestry (Achkar et al., 2006; Ernst and Siri, 2011). Contrary to what was asserted by P3, this 

tendency might signify an increasing pressure of agricultural productions systems on freshwater resources 

of the SLRB (Aubriot et al., 2017). In consequence, further revisions of the mitigation plan would benefit 

from acknowledging this trend, as it would give the opportunity to include sustainable intensification 

schemes before the transformation is already established. 

In addition to agreeing with P3 on the tendency of small-scale farming to disappear, P7 commented that 

this might be an opportunity for small producers to switch into more environmental-friendly production 

schemes, something that he did not “see happening at a large-scale…”. With an increasing interest for 

organic and sustainable products from the public, in addition to the difficulty of small-scale producers for 

being economically competitive (Paul et al., 2004), focusing on this market niche might prove to be an 

important option for small-scale farmers in the future. 

3.2.3 Inspection  
The capacity of the government to control the implementation of mitigation measures, as well as the 

perception by farmers of the government’s competence in the matter are important factors on the overall 

effectivity of the water-quality conservation efforts due to diverse reasons. First are the direct outcomes of 

enforcement of the law; if environmental conservation laws are in place but there are no capacities of 

enforcing them, then the implementation of the law is left to the good will of the producers, which might 

not always work for obvious reasons. Second, a negative perception by farmers of aspects such as the 
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fairness of its implementation, or the honesty of the government officials in charge of doing so, might foster 

mistrust by the farmers, thus compromising their willingness to actively collaborate on the implementation 

of BMPs.  

Examples illustrating the latter arose repeatedly throughout the interviews. Many farmers expressed 

concern about both the subjects of legislation (i.e., the laws and regulations in place which regulate the 

agricultural impact on the river water), and inspection (i.e., the actual ability for both the central and 

municipal governments to follow-up and control the implementation of the aforementioned laws). In 

general, there was skepticism on the ability of the government to regulate the correct implementation of 

undertaken mitigation measures, even though some recognized that they had seen improvements on the 

matter in the last period of time.  

P6 commented on which aspects of their production were (or were not) being controlled by the government: 

“The things that are being controlled are: the application of herbicides, and the seeding at a certain 

distance to the river, the rest of things are not controlled whatsoever”. The perception of a flawed 

inspection of the implementation of certain BMPs can prove to be increasingly detrimental to their overall 

effectivity. Farmers with initially positive attitudes towards implementation might get discouraged to invest 

time and effort on doing so if they perceive that other less-motivated farmers are not being pushed into 

collaborating, thus creating a negative feedback loop in which no farmer wants to be the first to start 

implementing.  

However, there were also farmers who, despite mentioning that characteristically in Uruguay controls 

following demands were not good, admitted that they had perceived an improvement by the government in 

that matter. For example, P9 stated: “I think that is one of the things that have been done well. Because that 

happens in Uruguay, they demand something and then they don’t come to control anything. We are being 

controlled now”. As much as a negative perception on law enforcement might prevent farmers from taking 

action, a perception that the government is out and controlling what has been demanded will push farmers 

to implement the demanded BMPs, both directly –due to the need of following the law, and indirectly– due 

to peer-pressure, which might take more doubtful farmers to follow the lead of others (Welch and Marc-

Aurele Jr, 2001). 

Another factor which could play an important role in undermining the farmers’ trust in the government is 

the perception of corruption in subjects related to implementation of BMPs. P6 mentioned that some large-

scale farmers might be getting away with not following the governmental regulations by recurring to buying 

off whoever is necessary. Although Uruguay is the best ranked country in Latin America and currently 21st 

in the world according to Transparency International’s 2019 Corruption Perception Index (Transparency 

International, 2020), the public sector has been identified as one of the weak points in combating corruption 

in the country, a fact which has undermined public opinion about government officials in the matter 

(Bertelsmann Foundation, 2018). Whether P6’s assertion about bribery true or not, Uruguay would 

evidently benefit from reducing corruption in general. Furthermore, and given the seemingly good 

performance Uruguay has on the subject, it might be equally fruitful for the government to improve their 

overall image regarding corruption, as mistrust may be undermining the collaboration that is needed from 

the farmers.  

3.3 Improvement Factors 
Throughout the interviews, several topics arose which were deemed by the farmers as either of relevance, 

problematic, or both simultaneously, for the success of the implementation of BMPs. Hence, focusing in 

these subjects might represent a good prospect for finding fertile areas for improvement which could 

translate in enhancing the effectivity of the mitigation plan. Therefore, these subjects were grouped into 



25 

 

different ‘improvement factors’ according to their nature and are presented and discussed in the oncoming 

section. 

3.3.1 Dialogue/Collaboration 

 “[Water management] decisions are taken at the lowest appropriate level, with full public consultation 

and involvement of users in the planning and implementation of water projects”  

Dublin Guiding Principle Number 2 (ICWE, 1992) 

In the last decades, the management of water resources has been steadily shifting from top-down to a more 

integrative approach, with a strong emphasis on the need of dialogue which enhances collaboration between 

stakeholders (Global Water Partnership, 2020). The need of making water management a participatory 

process by “water users and civil society” has been acknowledged by Uruguayan authorities and included 

in the Uruguayan National Water Policy (Law Number 18.610, Article 8, Incise J)(Uruguay, 2009). 

Nevertheless, the integration between different levels of stakeholders in participatory management schemes 

is often not fluid or exempt of tension. Observations and critiques made by the interviewed farmers about 

the collaboration process occurring in the SLRB between farmers, advisors and the government are 

presented and discussed in the present section. 

3.3.1.1 Between Producers and Advisors 

Given the modus operandi that there has been for the application of BMPs in the SLRB, it was mostly 

government-hired advisors who regularly met with producers. These advisors have the multi-purposes of 

sharing information of what must be made and why, aiding the installation of necessary infrastructure and 

application of demanded techniques, and on-the-field evaluation of if what was done is fulfilling its 

intended purpose.  

This exchange was not exempt from criticism by the farmers. For example, P1 expressed discontent with 

the fact that “plans are made at a desk”. With this, he meant that some advisors would base their advice on 

purely theoretical information, disregarding the know-how possessed by farmers: 

“The thing is, and it doesn’t sound nice to say it, but sometimes plans are made at a desk. And they have 

never asked the producer what he thought. (…) We have made it, and it does not work. I think we are 

lacking a bit of that… we might not have the title, but we are the ones who are on the land. And you know 

how the land behaves.”  

P1 mentioned the fact that advisors sometimes bring ideas that the producers have already learned, by their 

own experience, that they won’t work as they are intended to. In addition, P1 criticized the fact that advisors 

(or the government which they represent) fail to recognize that farmers “know how the land behaves”. 

More than just referring to the experience of having introduced changes before, P1 referred to a deeper 

knowledge of the processes happening in the farmland, a knowledge that he hinted is very valuable and 

cannot be learned from books. The knowledge obtained by familiar traditions of farmers, working the same 

land over the generations, has been recognized to be of high relevance for conservation efforts (Bieling and 

Plieninger, 2003). Nevertheless, this wisdom is oftentimes dismissed by conservational experts, as they fail 

to recognize its value and uniqueness (Luloff et al., 2011). Conversely, Clark and Murdoch (1997) 

concluded that receiving technical guidance solely based on science would not always be positively taken 

by farmers. This points out to the fact that, it is important that knowledge about nature and agricultural 

production is recognized by the other participating parts, both due to its intrinsic value (Luloff et al., 2011), 
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and to stimulate farmers engagement in the conservation plan by valorizing their contributions (Ahnström 

et al., 2009). 

Besides the nature of the information managed by governmental advisors, some farmers commented on the 

animosity that sometimes arose between the collaborating parties. For example, P9 referred to what he 

understood could be a source of conflict:  

“There are many advisors who think of themselves as better than the others, and they know more, and these 

‘paisanos3’ don’t know anything. Because they haven’t studied, so these poor people don’t know anything.” 

P9 brought up the matter of the antagonism that can arise between the producers and the technical advisors 

with whom they must work with. Given their distinct backgrounds and many times their competing 

objectives, it is bound that there will be some friction between parts. The sooner this improves, the sooner 

collaboration between these parties will flourish and start yielding results. A study by Ingram (2008) 

revealed that encounters between farmers and advisors occurring in an atmosphere of “trust, credibility, 

empathy, and consultation”, can facilitate knowledge exchange, thus promoting the implementation of 

BMPs by farmers. The European Commission (2016) has also recognized the potential for improvement in 

the relationship between farmers and sustainable agriculture advisors, and is currently financing at least one 

project with the objective of better understanding the influence that face-to-face interaction between these 

actors has on the taking of decisions by farmers. Brought to the context of the SLRB, exchange between 

advisors and farmers would evidently benefit from happening in a constructive atmosphere which fosters 

collaboration and dialogue between the parts.  

This type of fruitful exchange between farmers and advisors was not alien to all the interviewed farmers. 

Interestingly, it was P9 himself who gave an example of how the producer-advisor collaboration can 

improve over time. The next passage explains how he valued the process of learning that has happened 

throughout the years, both for advisors and producers: 

 “(…) slowly, between both parts we have been combining, and we have shown the advisors that there are 

things which they wanted and that DINAMA demanded that are impossible to realize. And other things that 

we have learned with them. Because we don’t have the theory part they have. (…) that is when the best 

results are showing up. And that works for us all.” 

Despite the negative feelings he expressed earlier on about his experiences with advisors, P9 reflected on 

how the relationship between farmers and advisors had evolved into a valuable partnership. This coincides 

with Hémidy and Cerf (2000) findings, who conclude that farmer-advisor interaction should not be seen as 

a static and unidirectional, but as a dynamic long-term exchange partnership between the parts. In this 

collaboration, producers contribute with the know-how, while advisors put the theory, in a combination that 

yields better results for both parts. This hints that the exchange process between farmers and advisors in the 

SLRB can benefit from being understood as a dynamic and horizontal learning process, where the best 

outcomes are not reached immediately but on the longer run when both parts have recognized and value 

the other part’s capacity to contribute with valuable information. 

3.3.1.2 Between Producers and the Government 

As stated further above, watershed management has lately shifted to a more inclusive, less hierarchical 

approach, were the importance of the role of different stakeholders is recognized and therefore their 

collaboration encouraged (OECD, 2015). Despite the emergence of such a collaborative approach, some 

authors argument that ‘grassroots’ stakeholders (e.g.: those who directly make use of the natural resources) 

 
3 In this case, a derogative term used to refer to farmers. 
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have been alarmingly left of out the process, and praise for the importance of them being included (Lubell, 

2004). The ‘Action Plan’ (MGAP et al., 2018, p. 58) which promulgates the implementation of many BMPs 

relevant to the present study has included a participatory management approach with the express aim of 

“collecting opinions” and “assuring the effective participation of the different stakeholders”.  

Despite the government claim about the existence of a participatory process, some farmers were skeptical 

about the actual chance they were given to voice out their opinions. For example, P9 thought that the 

dialogue between the producers and the government was part of a governmental strategy to show the rest 

of the population as if there was a participatory process being held, even though the producers’ voices were 

not necessarily being heard:  

“(…) participate they always made us participate. But we were never listened to. They made that as a circus 

with us: ‘yes, the producers are integrated, they are informed, and they express themselves’”.  

This point of view might evidence the complexity of integrating a degree of horizontality –where there is 

dialogue between the parts and stakeholders participate in the decision-making process, and a ‘top-down’ 

approach, when at the end of the day it is the government taking the final decisions on what is going to be 

done. In their study about the actual effectiveness of participatory processes, Biggs and Smith (1998, p. 

241), warned against assuming that “inclusion guarantees meaningful participation”. This calls out for the 

need of the Uruguayan government to reassess if the participatory practices in place in the SLRB are 

effectively accomplishing their objectives, as they might be missing on the benefits of having a true multi-

stakeholder collaboration process in place. 

Some farmers who had participated in discussion meetings expressed contradictory feelings about the 

ongoing process of collaboration between stakeholders in the SLRB (e.g.: farmers, privates, producers’ 

cooperatives, government). P11 shared an insight on this process. According to him, there had been a shift 

on DINAMA’s approach towards working in partnership with the other stakeholders which had led to 

“having a common vision of things” and the parts to be “aligned”. Despite this positive note, P11 expressed 

that there was still a troubling lack of communication between governmental actors, which resulted in that 

there was “no common action” between them. Regardless of their “common vision of things”, the joint 

efforts between stakeholders would get “diluted” due to a lack of commitment to collaborate between parts. 

This he found demoralizing, as he personally had a positive projection of the benefits that the 

implementation of certain BMPs could bring. As illustrated by this particular case, a lack of agreement 

between involved stakeholders may be doubly detrimental to achieving the ultimate goal of improving the 

environmental quality of the SLRB. First, due to the direct ‘dilution’ of efforts associated with the lack of 

commitment towards a common goal, and second due to ‘grassroots’ stakeholders losing their motivation 

to commit themselves if they don’t perceive that there is such commitment from the rest of stakeholders. 

3.3.2 Information 
Information plays a central role in the process of requiring farmers to implement certain BMPs (Liu et al., 

2018), as it is the supporting argument about why introducing these changes is necessary, and how the 

particular chosen practices are going to help solve this situation. Nevertheless, the information in itself is 

unserviceable to its purpose if there are no appropriate communication channels in place, which permit the 

effective transmission of this information to the farmers. 

Among the farmers interviewed, many expressed that they could have used more information about the 

general water contamination process due to agricultural activities, or about the BMPs that they were being 

required to apply. P6 mentioned the fact that he had never been informed about how varying the amount of 

fertilizer applied to the land influenced the impact of his production on the river water:  
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“I also don’t know what the impact is, and that is something nobody ever explained to me (…) If that really 

influences the impact on the river contamination. I don’t think so. Nobody ever informed us”. 

Even though recognizing uncertainty, he assumed that varying his production procedures would not affect 

the impact he had on the river water. This coincides with the findings made by Macgregor and Warren in 

Scotland (2006) who found out that, despite the evidence, farmers did not believe that their production 

would have an impact on water quality. In addition, P6 commented that “(…) 80 or 90% [of the farmers] 

(…) they don’t know what the impact is. (…) One thinks that it is insignificant, maybe it is not”. While his 

estimation might not reflect the true values, the proportion of farmers that are not aware of what their impact 

on water quality –and therefore assume it is insignificant– is striking. Oliver et al. (2009) suggest that raising 

awareness of the causes and consequences of a certain environmental problem is an important prerequisite 

to the fostering of implementing mitigation measures. Nevertheless, there is often an assumption of an 

overall understanding by stakeholders of the pressure of agricultural diffuse pollution on water resources, 

undermining the necessary efforts to communicate them properly to farmers (Blackstock et al., 2010). This 

raises the relevant question of if after seven years of implementation of the mitigation plan, the efforts of 

communication of relevant information made by the government have been successful.    

As both a farmer, and a private advisor responsible for informing other farmers about new BMPs, P4 

pondered the benefits of keeping farmers informed, in particular previously to the implementation of a 

certain normative.  

P4: “(…) always from the politics that are being applied on the farmers, there is a lack of previous 

information. That people understand first, and then the normative comes out. It is way easier. And the rate 

of adoption of the measures, it is way easier, more friendly, if people know it”.  

She argued that uptake of mitigation measures is more effective if the farmer is informed and understands 

about what he/she is being asked to implement. This coincides with Kabii and Horwitz’s findings (2006, p. 

13), who suggest that “conservation practices which are little known are not likely to be easily adopted”.  

P3 also made strong emphasis on the importance that the ‘why’ has for the farmers, when they are being 

asked to invest resources on implementing BMPs. He mentioned two major obstacles which needed to be 

overcome with information in order for the farmer to engage in the employment of BMPs: economy: “if 

you are not informed, you are probably conservative and reticent to make changes that, in general, won’t 

give you one more ‘peso4’”; and tradition: “Why are you going to ask me to make water-treatment pools, 

if I have never done them?”. He expresses that, in a farmer’s mind, he/she will think twice about 

implementing something that will break the production routine, or that will mean an investment which 

won’t be translated into an economic benefit. Yet, according to P4, the government usually brings up the 

normative first, and then relies on independent advisors to be the carriers of information “who sometimes 

do it fine, and sometimes don’t”. Her reflection suggested that the government is somehow taking the easy 

path of just putting certain regulation in place, while avoiding the commitment of providing the stakeholders 

on the other side of the line with relevant information to justify these actions. In doing so, the Uruguayan 

government might be neglecting the important fact that the provision of good information to justify the 

demands being made on farmers can signify an attitudinal change in them, which will then be translated 

into a greater success of the conservation efforts (Colman et al., 1992).  

 
4 Uruguay’s currency. 
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3.3.3 Communication Channels 
In the ‘age of information’, it is often argued that farmers could easily access relevant information through 

the internet or other digital communication channels (Liu et al., 2018; Varble et al., 2016). In my own 

experience, I could effortlessly access information related to the mitigation plan by just searching it on the 

web. Nevertheless, it must be noted that not all farmers have the same access to- (Varble et al., 2016) or 

understanding of- modern digital technologies, factors which can hinder the reliance on it as the major 

diffusion pathway for information.  

P4 gave an interesting insight of why digital communication might not necessarily be an ideal approach: 

“I think that information is, at a general level, more accessible to everybody. What happens sometimes with 

the producer, and mostly with the dairy producer, is that you are very tight because of many things that are 

inherent to the type of production. I mean, many priorities altogether and (…) getting informed and knowing 

how these things come, maybe it is accessible, but for the daily routine of a dairy farmer, it is quite far-off. 

Therefore, I truly think that it should be tried to reach out in easier ways, maybe through zonal meetings, 

by taking advantage of certain events to come and explain”.  

As P4 puts it, even though the information is out there, that doesn’t mean that the farmers will have the 

time and disposition to actively reach out for it. Supporting P4’s affirmation, a study by Prokopy et al. 

(2014) found that small-scale and non-traditional farmers in the U.S. had relatively less connection to 

information about conservation practices. This points out to the need of having different channels of 

information in place in the SLRB, so that it reaches all the farmers of different scales and production 

traditions to whom it is aimed for. Conversely, P4’s suggestion of the effectiveness of including instances 

of face-to-face communication in key farmer gathering events is well supported in previous research. 

Murage et al. (2011) compared the effectiveness of seven different dissemination pathways (albeit digital 

communication not included among them) of the “push-pull” technology in Western Kenya. Their findings 

indicated field-days and farmer-teacher as respectively the quickest ways of spreading new technology 

information. Rogers (2003) discussed that, although mass media channels are very effective at spreading 

information to the general public, interpersonal exchange between individuals of similar socioeconomic 

backgrounds is a more effective way of changing an individual’s attitudes towards a new innovation. The 

lack of research on the subject indicates the urgent need of assessing the role of digital communication as 

a BMP-information dissemination pathway for farmers (Liu et al., 2018). 

The importance of networking for the government to reach out to farmers was brought up in some 

interviews. For example, P6 stated that the government had made well in taking advantage of well-

established farmer networks such as syndicates as information diffusion pathways: “that was clear for the 

government, the best way of reaching out to the producers is through the syndicates. It wouldn’t work 

otherwise”. This coincides with Prokopy et al. (2008), who pointed out that networking among agency, 

business and local, had an overall positive relationship with the decision to adopt BMPs. Thus, networking 

might represent an effective way of scaling-up direct exchange between individuals in a way that the 

information reaches out to more farmers. 

3.3.4 Culture and Education 
Many farmers pondered the connection between the existing culture and production-traditions in 

Uruguayan farmer communities and the farmers’ predisposition to willingly accept changes on their 

production schemes. The education of young generations was mostly seen as a favorable way of 

overcoming the aversion to change of deep-seated traditions.  
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The interrelatedness between culture and education –in a process were both subjects influence and shape 

each other– has long been recognized by sociologists (Stevens, 2008). As the pillars on which communities’ 

and individual’s customs, values, attitudes and beliefs are supported, both subjects are of great relevance 

when analyzing the explaining factors for the attitudes of individuals towards the uptake of innovations. In 

their RAA, Fishbein and Ajzen (2009, p. 18) identify both culture and education as ‘social’ background 

factors, therefore making them (partly) responsible for indirectly influencing behavior by “influencing the 

behavioral and normative beliefs that a person might hold”.  

Education is often included in studies assessing the importance of different variables in explaining adoption 

of BMPs by farmers, in part since an individual’s level of education is relatively easy to assess. Several 

studies have found level of education to have a positive relationship with adoption of BMPs [see Prokopy 

et al. (2008)], even though a more recent study by Liu et al. (2018) asserted that this relationship was not 

clear or contentious. On the other side, the role that culture plays in affecting BMP adoption, although 

theoretically recognized, shines by its absence in previous research, most probably due to the difficulty of 

quantitatively evaluating culture.  

Interesting insights about the roles that both education and culture play in the motivations for implementing 

BMPs in Uruguay arose from the interviews. P2 commented on the family-nature of the Uruguayan 

agronomic sector, where businesses are often nested on old production traditions:  

“Uruguayans, (…), we find it difficult to harness new cultures. And mostly on the agronomic sector, 

because it is very traditionalist. You start from the fact that all the producers (…), they all produce because 

of tradition. The grandfather started, father, son. It comes from generation to generation. And the book is 

always the same. (…) They already come from that school of doing it that way.”  

According to him, the existence of a familiar tradition of working the land in a particular way would make 

it harder to accept and implement changes in the habits of producing. The importance of ‘carrying on with 

the family farming tradition’ does seem to be an explanatory cause for younger generations to choose to 

keep farming in the same lands (Lequieu, 2015; Wilson, 1996). Nevertheless, P2’s assertion that this makes 

farmers reticent to adopt conservation practices contradicts what is often found in relevant literature. Having 

a long familiar history in connection to a particular piece of land has often been found to create strong 

emotional bonds of affection and sympathy to it, which many times is translated into major willingness to 

adopt conservation-oriented practices (Ryan et al., 2003; Wilson, 1996).  

The role that younger generations have in taking up conservation-oriented innovations has been widely 

recognized in previous research. Prokopy’s et al. (2008) findings stated that age was often negatively 

correlated to BMP’s adoption (i.e., the younger the age, the greater the possibility of adoption). In their 

research regarding dairy farmers in the United States, Rahelizatovo and Gillespie (2004) concluded that 

farmers who were both younger and more educated had a higher rate of BMP adoption.  

In accordance to what can be found in the literature, several farmers recognized the greater environmental 

awareness that younger generations have in comparison to older ones. P6 contrasted the environmental 

consciousness taught to the youth in school with the inertia of tradition that older generations might have: 

“I think younger people are more conscious. Those who are starting now and that start from school to be 

told that the planet is being destroyed, that climate change, etc. They are more conscious than that one who 

has been doing it for 20 years already.” 

P6’s words illustrate the crossroads on which younger Uruguayan farmers might find themselves, where 

they have to decide between working the land following the family-tradition, or if to listen to the advice of 
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outside advisors and/or their own personal convictions guided by an increased environmental awareness. 

Rodríguez (1998, p. 28) highlighted the contrast between the stark influence played by older generations 

and familiar tradition on the Uruguayan rural youth, and the “possibility of a future transcending the 

permanence in the family” given by formal education.  

Nevertheless, the contrast between tradition and innovation does not need to be insolvable. Due to 

constantly having to deal both with the environment and with the dynamics of markets (Piñeiro and Moraes, 

2008), incorporating innovations in their agricultural production schemes is not alien to the majority of 

Uruguayan farmers, regardless their generation. As in many other parts of the world, the incorporation of 

production innovations has been a major tenet of Uruguayan modern agriculture for the last decades (Ernst 

and Siri, 2011; FAO, 2011). Therefore, Uruguayan farming culture should not be seen as just a static and 

traditionalist, but its dynamism and open-mindedness about introducing change should also be recognized. 

In doing so, young Uruguayan farmers might find reconciliation between family tradition and the 

introduction of innovations, therefore making it easier for them to take a step towards integrating 

environmental conservation and agricultural production. 

P5 pointed out the key role that education plays in creating conscience from a young age: “I make emphasis 

on something fundamental: education. Because, sadly, you cannot expect it to be something at a family 

level anymore”.  She also referred to what was discussed above, that it is hard to break the traditions of 

older farmers, at least if attempting to do it directly. However, she pointed out how kids’ education can act 

as a spreading path of environmental consciousness into their families: “(…) Those kinds of things, if 

inculcated to a kid, the younger the better, they will then multiply those behaviors, take them home”. This 

points out to the imperative role played by what P2 defined as ‘united-family culture’, predominant among 

Uruguayan rural families, based on the principles of “communication, family, and meeting”. Even though, 

as stated above, strong familial traditions and influence might be hard to break by new generations, it is this 

same culture of union that might turn up to be a valuable vector of introduction of environmental awareness 

into the farmer’s family environment. 

3.3.5 Finance 
Among the topics mentioned throughout the interviews, the economic factor regarding implementation of 

BMPs seemed to be one of foremost importance. This subject has been widely considered in previous 

research about the factors guiding the adoption of BMPs by farmers. Kabii and Horwitz (2006) stated that 

there is evidence pointing to the fact that the economical factor is more important than the environmental 

one when farmers are confronted with the decision of implementing new environment-conservation 

practices. Furthermore, they suggested that farmers could be categorized by the nature of their motivation 

to uptake conservation innovations: whether it is economic or not. The financial aspect of BMP 

implementation was brought up by virtually all the interviewed farmers, their comments ranging from 

agreement with the subsidies given by the government to aid the implementation of BMPs, to complaints 

about the burden that implementation of BMPs had supposed to some of them.  

3.3.5.1 Improvement vs. Productivity 

“I think that it [the river] must be taken care of, (…) but taking care of the river doesn’t mean killing the 

producers”. 

As pinpointed by P7’s interview quote, some farmers expressed concern about the equilibrium that should 

be reached between introducing measures to reduce the environmental impact of agriculture, and the fact 

that many of these measures could hinder the productivity of agricultural practices.  
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Some farmers commented on the effects that going back to ‘traditional’ land-laboring methods would have, 

both on the environment and on the producer’s economy. P10 made strong emphasis on no-till as a practical 

solution to reduce water contamination through reducing land erosion, and strongly disagreed with going 

back to tilling practices:  

“I repeat: if we keep talking about the no-till issue, of not using glyphosate, of going back to tilling. (…) If 

we go back to tilling, then we will have a problem, we will start contaminating”.  

The discussion about the actual costs and benefits of ‘conventional’ agricultural practices, in terms of 

environmental impact and productivity, has been going on in both the scientific and public spheres for a 

long time now, the opinions being still seemingly divided. As illustrated by P10, an argument usually made 

in favor of no-till practices is that they reduce nutrients runoff associated with land erosion by conserving 

soil structure (Silva et al., 2014). At large, the environmental benefits of no-till practices are known to be 

maximized when applied in combination with the two other principles of conservation agriculture: crop 

rotation and permanent soil cover (Rai et al., 2011). However, the environmental benefits of non-tillage 

systems have also been contested, as for example no-till practices can aggravate long-term P losses due to 

the stratification of the soil (Kleinman et al., 2011). In addition, non-tillage practices have a heavy reliance 

in herbicides such as glyphosate, which some researchers argue has been proved to cause a wide plethora 

of human- and environmental-health issues (Van Bruggen et al., 2018). In any case, there is no such 

agricultural practice (either till or no-till) which perfectly suits all soils, climate, or socio-economic 

circumstances (Palm et al., 2014). This highlights the need of better understanding and openly discussing 

the suitability of agricultural practices in both the ecologic and socio-economic context of the SLRB so that 

their impact on the water environment is effectively minimized.  

Besides the environmental factor framing the discussion of till vs no-till practices, the economic aspect also 

plays an important role. P6 commented on the elevated cost that ‘traditional’ labor has in comparison to 

no-till, and the economic impossibility of going back to the latter because “herbicides are expensive, but 

they are way more profitable than traditional laboring”. The economic benefits of conservation agriculture 

have been widely recognized, them being majorly related to a significant reduction in the need of power 

intensive operations and land labor (Rai et al., 2011). However, this puts some farmers in a compromising 

situation, as they might have preferred to avoid using certain products, but they did not stand a chance of 

being economically competitive without them. P6 expressed: “If one says: ‘ok, I am responsible, I won’t 

use any glyphosate’, then I have to close the farm”. The combination between the productivist agenda that 

the Uruguayan government has had the last three decades for the agricultural sector (Piñeiro and Cardeillac 

Gulla, 2014) –which favors volume output and high-input practices over environmental conservation 

(Wilson, 2001) –, an increasing demand by the public for growing food in an environmentally-friendly 

manner, and a lack of economical margin (mostly for small- and middle- scale farmers) puts Uruguayan 

farmers in a very constrained situation regarding their decisions of prioritizing environment conservation 

over agricultural productivity.  

Most of the farmers commented on the low margins that agricultural production yields today, and how this 

affects their capacity of investing on the implementation of BMPs. This situation of financial strain 

appeared to be of particular relevance for dairy farmers. P11 stated that “since five or six years that the 

dairy farmer (…), the only thing he does is to survive. So don’t ask him to do water treatment (…)”. 

According to several farmers, the dairy sector had been in a critical situation for many years then, which 

compromised their willingness and financial capacity to invest on implementing BMPs. These 

circumstances could be troublesome, as the perception of risks to their financial objectives might undermine 

the farmers willingness to collaborate with environment-conservation efforts (Valentin et al., 2004). 
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Nevertheless, not all required BMPs were perceived as an economic burden by producers. As seen in section 

3.1.3, P11 commented on how some of the BMPs demanded from dairy farms would actually help improve 

their productivity: “(…) it will spare you fertilizers, and it can increase your fodder growth. (…) That 

he/she [the farmer] sees all the effluents as an input, not as a residue”. Given that farmers are usually risk-

avert (Liu et al., 2018), the consolidation between BMP’s implementation and being able to fulfill their 

production objectives can prove to be a crucial point in favoring positive attitudes from farmers towards 

the former (Arbuckle and Roesch-McNally, 2015). A positive perception towards the implementation of 

some BMPs could already be observed in several farmers: after witnessing the improvement progress on 

the implementation of BMPs in his own land, and despite putting emphasis on how harsh it had been on 

large-scale producers, P9 was confident that it was possible to couple the application of the demanded 

BMPs, with having a productive agricultural exploitation. As stated further above, the confidence on the 

benefits of BMPs implementation by influential societal actors such as P9 might prove to be an important 

influence for other farmers to see mitigation measures with positive eyes. 

3.3.5.2 Financial Aid 

The challenging economic circumstances against which some farmers are confronted did not go by 

unnoticed to the Uruguayan government. With the objective of overcoming the financial barriers to 

adoption, the government did provide those farmers which had less economic margin with financial support 

in the form of non-reimbursable loans (MGAP et al., 2018). This strategy finds support on the relevant 

literature on the subject, which widely agrees that financial incentives positively favor the adoption of 

environment-conservation practices, particularly for small farmers with less capacity to compete 

economically with larger farmers (Liu et al., 2018).  

Most of the interviewed farmers agreed on the importance that financial support had had for the producers: 

(P3) “For the producers it would have become almost… I wouldn’t say impossible, but much more difficult 

without the help from the government”. Knowler and Bradshaw (2007, p. 43) recognize the suitability of 

financial incentives as to help farmers overcome “significant initial investments and transition costs” or 

when the adoption of BMPs is economically unviable from “the individual farm perspective”. This latter 

example from the literature fits remarkably well with the situation of dairy farmers in the SLRB, being the 

major demand upon them the one-time investment of building water treatment plants to reduce concentrated 

nutrients runoff from their milking facilities (mitigation measure number five). This might explain the 

apparent success that this particular mitigation measure has had, at least when considering the construction 

of the demanded infrastructure (the expected diminution of the nutrient concentration in the river-water 

might take longer to be observed).  

P11, who is as an advisor who works on aiding the construction of wastewater treatment plants, expressed 

an interesting opinion about the actual effect that subsidies might have on the effectiveness of the built 

BMPs. According to him, the end result of giving out subsidies was not always positive:  

“And sometimes, when money is subsidized, they [farmers] say: ‘well, I have 16000 US$ to spend, I spend 

it and if it is well done, great, and if not… But I have got the money and I have to invest5 it’. There are 

producers who are responsible and those who are not. So things are actually made half-way”.  

According to P11, the ‘handing out’ of money could lead those farmers less devoted to conservation to be 

compelled to invest it fast and without too much regard of the quality of the end result, just as to be sure 

that they got access to what they saw as ‘easy money’ and that they were fulfilling (at least minimally) the 

 
5 The farmer used the term “reembolsar” which is literally translated to “reimburse”. However, given that the subsidies 

he was referring to are not reimbursable, I deemed the term “invest” more appropriate. 
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governmental demands. Although access to subsidies has been proven to increase willingness to adopt 

BMPs and the rate at which they are adopted (Ward et al., 2016), similar ‘irresponsible’ attitudes towards 

subsidies aimed for environmental conservation have been also been recorded for Australian farmers (Moon 

and Cocklin, 2011). This points to the need of better understanding of the underlying motivations for 

farmers to accept subsidies in the first place.  

P11 thought that access to ‘soft’ loans could constitute a better alternative, whereby it would permit the 

farmer to plan the investment with more time – and therefore do it better, while being able to absorb the 

investment-cost throughout a longer period of time. Although the need for having a finance sector which 

supports environmental initiatives has been recognized in previous research, e.g., (Biswas, 2011), a clear 

assessment of the diverse effects that different financial mechanisms can have on aiding the implementation 

of BMPs is surprisingly lacking. At a first glance, it can be conjectured that financial incentives that will 

not comprise a burden to the national economic margin (e.g., green loans), might be of special significance 

for nations with reduced economic power (i.e., the so-called ‘underdeveloped’ nations). In the case of the 

SLRB in Uruguay, access to such financial help would permit those farmers who are not eligible for 

governmental subsidies to have access to other kind of financial support to aid the implementation of 

demanded BMPs. Nevertheless, there is still valuable potential in better understanding the role that different 

financial support mechanisms in the specific socio-economic context of the SLRB might play in supporting 

the implementation of BMPs. 

Despite sharing a positive opinion about the financial support given to small- and middle-scale famers, 

many comments arose among large-scale farmers about the burden that the implementation of BMPs had 

created for them, given that they do not receive any financial aid from the government. P9 commented on 

how “there is nothing made easier” for larger producers, and affirmed that investing in BMPs entails 

delaying other important investments: “ok, if this year I was planning on doing these investments, (…) I do 

half of it, and the other half I do water-treatment and I wait five years until I am finished paying this”. 

Despite the complications that may arise for large-scale farmers to finance the implementation of BMPs by 

themselves, the answer to motivate them to do it might not necessarily be in providing them with financial 

assistance. A study by Welch and Marc-Aurele Jr (2001) identified wealthier farmers who had the 

perception of not being treated fairly by regulators, to be more influenced by regulations than by financial 

incentives in adopting water conservation BMPs. This, in combination with large-scale farmers having a 

greater economic margin (Tiwari et al., 2008), and the need for the government to define where to 

strategically allocate limited economical resources, seems to support the governmental decision of opting 

to prioritize funding of small and middle scale dairy farmers on the implementation of BMPs. 

4 Conclusions  
The findings of this study have shed light on factors which explain the attitudes and motivations of farmers 

residing in the SLRB to embrace measures for conservation of their local water resources. More than 

attempting to learn this from an outsider’s perspective, the intention was to voice the farmers own thoughts 

and experiences and explore them in relation to relevant literature on the subject. Such a research objective 

was motivated by the noteworthy lack of information on the academic literature, in combination with the 

known value of integrating such grassroots perspectives in watershed management efforts. 

Consequently, the following research question was adopted: “What factors do the agricultural producers 

consider important regarding the implementation of BMPs to reduce the agricultural causes of the 

eutrophication of the Santa Lucía River?” The answers obtained are summarized in the following 

paragraphs. 
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The interviewed farmers had positive regard about the river and its water, albeit for different reasons. The 

river as a component of a healthy environment motivated some farmers to engage in efforts of conserving 

these valuable resources for both future generations and the local community. The diffusion of individual 

farmers’ positive experiences to the rest of the agricultural community might motivate other reluctant 

farmers to embrace BMPs. 

Skepticism about the capacity of inspection of mitigation measures by the government can keep some 

farmers from implementing BMPs if they think neighboring farmers will not do it. There might be a two-

fold gain in improving the control of implementation of BMPs, the direct legislative pressure on farmers 

and the peer-pressure arising from implementation by other farmers. 

Farmers’ knowledge of their land and of agricultural production should be recognized as a valuable 

contribution to the process of implementation of agricultural innovations. Failing to do so might dilapidate 

what could be a fruitful partnership between complementary parts. Furthermore, a perceived lack of 

collaboration between different governmental actors might be detrimental due to farmers losing motivation 

for committing themselves to the participatory process. This indicates that there is still room for 

improvement regarding the process of collaboration between stakeholders within the SLRB. 

Providing farmers with primary information might smooth the process of implementation of BMPs by 

ruling out doubts about the causes of the problem of eutrophication and the suitability of BMPs to help 

solve it. Information might also be the key for dissipating some farmers’ perception of an unfair distribution 

of the burden of responsibilities. The communication of this information should not be left solely to digital 

technologies, but face-to-face communication and established farmer networks can prove valuable as 

diffusion channels.  

A long-standing tradition of embracement of agricultural innovations in combination with the increased 

environmental awareness present in Uruguayan rural youth might funnel in an increased interest in 

environment conservation practices by younger farmers’ generations. In addition, the characteristic ‘family 

culture’ of the agricultural sector might suppose a point of entry to the environmental awareness learnt by 

the young in school. 

Being subjected to societal and governmental pressure to be both economically viable and environmentally 

responsible puts farmers in a harsh situation if they don’t see how to find a compromise between these two 

aspects of their production. Emphasizing those BMPs which enhance agricultural productivity might help 

reconcile these two aspects. Although farmers recognized the importance of financial aid provided to small-

scale farmers, there is still room for better understanding the effects that different financial mechanisms can 

have on BMP regarding the socio-economic characteristics of the SLRB. 

Stemming from the farmers’ perspective, a wide diversity of factors relevant for the success of the 

eutrophication mitigation efforts in the SLRB were identified in the present study. Being best familiarized 

with their own situational context, local farmers do have very valuable contributions to make to the process 

towards environmental conservation undergoing in the watershed. In addition, several interesting points of 

comparison and interpretation arose when contrasting these findings with relevant literature on the subject. 

The existence of points of contact between literature based on distant socio-cultural contexts and the 

empirical evidence obtained for the present study evidences that there is no urgency on discarding the 

former as meaningless from the Uruguayan perspective. However, this should not underscore the need for 

future research with an emphasis on the local Uruguayan context.  

Despite the success in giving an answer to the proposed research questions, there were several limitations 

to the present study which is worth to mention. The number of interviewed farmers included in the present 
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study coincides with what Guest et al. (2006) propose as the minimum amount of interviewed subjects in 

order to reach data saturation (i.e.: twelve). However, given that attaining data saturation was not a focus 

of this study, no critical analysis was made of if data saturation had been indeed achieved. Future studies 

picking this line of inquiry would positively benefit from being certain of having interviewed enough 

subjects as to not leave relevant topics out of the scope of analysis. In addition, due to resource constraints 

the sample of farmers interviewed for the present study was not necessarily representative of the diversity 

of contexts happening within the SLRB. An improvement to this point would suppose including farmers of 

different contexts (e.g.: geographical location, agricultural sector, scale) as to better represent the different 

perspectives occurring within the basin. Lastly, it was not within the scope of this research to explore the 

complex interrelations happening between identified factors. However, these factors cannot be expected to 

occur independently from each other, therefore making it relevant for future research to explore the 

interaction effects between them. 

In addition, some specific themes identified in this study which would benefit from further research are the 

effect of the farmers’ perception of the government on their willingness to collaborate with water 

conservation programs, the effectivity of different communication channels as paths for diffusion of 

information, and the effects that different financial mechanisms in supporting the implementation of BMPs.  

Moreover, the existence of a Uruguayan (and regional) body of knowledge about BMP adoption would 

certainly help to support the existing efforts on water conservation in a region were such research has been 

widely neglected so far. Eutrophication of water bodies is not a problem that will solve itself if left 

unchecked, so the sooner efforts are being put together the biggest the chance of achieving success. As 

exemplified by this study, including grassroots stakeholders in generating such information can prove to be 

a highly worthy contribution. 
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