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Abstract 
This paper explores whether agricultural advisors employed by chemical companies or agricultural companies selling pesticides 

(supplier-affiliated advisors) are more likely to recommend  more intensive use of pesticides than advisors employed by companies 

without an economic interest in selling pesticides (independent advisors). We further test whether potential differences in advice 

are caused by differences in advisors’ perceived demands for advice from farmers, different environmental risk perceptions about 

pesticide use or different weighing of the purposes of pesticide use. The analysis is based on a survey administered to the whole 

population of 540 advisors in Denmark; we received 227 valid responses. The main finding is that pesticide advice differs across 

company type. We find that supplier-affiliated advisors are less likely to recommend lower doses – scoring on average 3.9 on a 

scale from 1 (never) to 5 (always). Independent advisors employed at Danish Agricultural Advisory Services score an average of 4.3. 

The difference is statistically significant. The analysis does not offer strong support for the different causal mediators we examined. 

Advisors across company type tend to weigh different objectives equally; tend to agree on environmental risk perception of using 

pesticides; and differ only slightly on perceived farmer demand. One possible conclusion, therefore, is that explanation is as simply 

that differences in economic incentives produce different recommendations between advisory companies. Policy implications of 

the findings are that the European Union should consider addressing this difference more directly when regulating the use of pesti-

cides in European agriculture through e.g. the Sustainable Use of Pesticides Directive (Directive 2009/128/EC). More differentiation 

in the approaches for informing different types of advisors might be needed. Moreover, our results point towards the need for 

knowledge about whether advisors in other countries than Denmark tend to believe that approved pesticides are innocuous to the 

environment because such perceptions might hamper initiatives to reduce the doses of approved pesticides. 

 

1. Introduction 
Across the world, many farmers take advice from agricultural advisors when they make decisions on pesti-

cide use (see e.g. FAO 2018; Pedersen et al. 2011; Ingram 2008; Lichtenberg & Berlind 2005; Bager & 

Søgaard 1994). In fact, some farmers tend to rely more on knowledge from their advisors than on their own 

knowledge about pesticides when they make decisions on pesticide use (Pedersen et al. 2011). EU’s Sus-

tainable Use of Pesticides Directive explicitly recognizes that agricultural advisors are important for achiev-

ing the goals of the common pesticide policy:  

“It is essential that Member States set up systems of both initial and additional training for distributors, advisors and pro-

fessional users of pesticides and certification systems to record such training so that those who use or will use pesticides 

are fully aware of the potential risks to human health and the environment and of the appropriate measures to reduce 

those risks as much as possible” (Directive 2009/128/EC, (8)) 

The expectation expressed in the directive appears to be that advisors will recommend a sustainable use of 

pesticides if they receive training. However, for conventional farmers and advisors, alike, pesticide use is 

linked to economic considerations, which may or may not align with sustainability objectives. In a study 

among Danish farmers, 92 pct. of the respondents stressed that the advisors’ consultancy should ensure 

the best economic outcome and minimize the risk of problems with diseases and weeds. At the same time, 

however, 65 pct. of the farmers agreed that the advice should ensure minimal environmental impact 

(Pedersen et al. 2011: 78). This suggests that advisors, who are paid by the farmer, have a general incentive 

to pay attention to economic objectives above other objectives, while also paying attention to environmen-

tal considerations. Even economic considerations involve a trade-off between the cost of pesticides and the 

marginal benefit resulting from increased use; so a farmer focusing on cost considerations rather than on 

environmental impacts would not automatically lead to a high usage of pesticides, if the costs of using 

more pesticides exceed the benefits in terms of increased yield.  
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In the EU member states, the expectation of the directive might be further challenged by the fact that 

some agricultural advisors are employed by agribusinesses and chemical companies that have a direct com-

mercial interest in selling pesticides. Qua their employment, these advisors potentially have an economic 

incentive to recommend higher consumption of pesticides than advisors organized in companies without 

commercial interest in pesticides. Consequently, an important element in understanding the effectiveness 

of supporting the use of agricultural advisors as a policy instrument is to examine whether differences in 

company type influence agricultural advisors’ advice to farmers on pesticide use. The company affiliation of 

the advisor may either weaken or strengthen the effects of pesticide policies aimed at limiting pesticide 

use. 

If agricultural advisors representing companies without an interest in selling pesticides (independent advi-

sors) are more oriented towards recommending reduced pesticide use than agricultural advisors whose 

companies have an economic interest in selling pesticides (supplier-affiliated advisors), the EU advisor 

training programmes, for instance, may not be able to beat these economic incentives for supplier-affili-

ated advisors.  

This article therefore analyses whether agricultural advisors representing companies that do not sell pesti-

cides (independent advisors) are more likely to recommend reduced pesticide use than agricultural advisors 

who represent companies with an economic interest in selling pesticides (supplier-affiliated advisors). How-

ever, we would not necessarily expect a crude relationship between economic incentive and higher pesti-

cide recommendations. After all, advisors have to justify their recommendations to their customers, the 

farmers. It is possible that farmers who contract with supplier-affiliated advisors also demand different 

types of advice or that advisors within these companies construe pesticide problems differently from inde-

pendent advisors. We therefore also examine the effect of potential intervening variables such as advisors’ 

perceptions of farmer demand for different types of advice, advisors’ weightings of different purposes con-

nected to pesticide use, and their perceptions of the environmental risk of using pesticides.  

Our analysis builds on survey data from 229 Danish agricultural advisers from different types of companies 

(response rate 42). Additionally we draw on qualitative in-depth interviews and observations of farmer-ad-

visor interactions in the field.  

The main finding is that there are differences in advice on pesticide use across company type in Denmark, 

with companies who are affiliated with suppliers of pesticides less likely to recommend pesticide doses be-

low label doses. 

2. Background 
Agricultural advisors can be considered a focal point in the implementation of EU (see e.g. Directive 

2009/128/EC) and Member State policies, since advisors generally have continuous contact to farmers and 

knowledge about national and EU regulation. In Denmark, advisors have operated under a pesticide policy 

framework with relatively ambitious goals for three decades (Pedersen & Nielsen, 2017). 

Denmark is among Europe’s most intensely farmed countries with agricultural land amounting to 62 pct. of 

the land area in 2018 (Statistics Denmark 2019). Having largely avoided environmental regulation until the 

mid-1980s, Danish agriculture was suddenly challenged by the implementation of several environmental 
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regulations (Andersen & Hansen 1991), one of them being the 1986 action plan to reduce the use of pesti-

cides (Danish Parliament 1986). The plan was quite ambitious by aiming for a 50 pct. reduction in the use of 

pesticides and has been followed by other action plans with ambitious reduction aims (Pedersen & Nielsen 

2017). 

The Danish policy then and now rests on two tracks: Regulating the types of pesticides that can be used and 

regulating the amount of pesticides used. Regarding the second track, for decades, successive Danish gov-

ernments have attempted to reduce the use of approved pesticides in order to reduce the damage caused 

by approved pesticides (Pedersen & Nielsen, 2017). Initially, the Danish policy relied primarily on rules and 

information/advice, but from the mid-1990’s these were supplemented with economic instruments (pesti-

cide taxes and farmer subsidies). Within this policy regime, advisors were expected to facilitate the uptake 

of pesticide practices that would reduce use of pesticides. Despite this elaborate policy framework, Den-

mark struggled to achieve its policy goal regarding a substantial reduction in the use of pesticides (Pedersen 

& Nielsen 2017). 

The use of pesticides in European agriculture is regulated through the EU directive on sustainable use of 

pesticides (Directive 2009/128/EC) and the regulation concerning the placing of plant protection products 

on the market (Regulation EC/1107/2009). As mentioned above, the EU directive explicitly points to train-

ing of advisors as one measure to reduce the risks associated with pesticide use (Directive 2009/128/EC: 

Art.5(1)). Training subjects referred to in article 5 are listed as “All relevant legislation, risks and hazards, 

notions on integrated pest management strategies etc.” According to the directive,  

“…. ‘advisor’ means any person who has acquired adequate knowledge and advises on pest management and the safe use 

of pesticides, in the context of a professional capacity or commercial service…” (Directive 2009/128/EC: Art.3(3)). 

The Danish pesticide policy also incorporates advisors an important tool in implementing the policy (Peder-

sen & Nielsen 2017). Until 2004, farmers’ use of advisors from the Danish Agricultural Advisory Services 

(DAAS) was subsidised. DAAS is an organisation owned and run by Danish farmers through their local asso-

ciations and the main interest group Danish Agriculture and Food Council, and DAAS advisors account for 

more than 85 pct. of the market share of advisory services (Kudsk & Jensen 2014). The subsidy was re-

moved from the Finance Bill for 2004 (Ministry of Food 2005), and as a compensation farmers got a re-

duced land tax, and the subsidy was formally abolished in 2005 (Minister of Environment and Food 2005). 

DAAS services are now purchased by farmers in the free market (Kudsk & Jensen, 2014).  

In addition to the DAAS advisors, four other types of companies offer pesticide-related advice to farmers: 

independently owned private advisors who are not organized under DAAS, companies selling seed, chemi-

cal producers/importers and agri-business companies, who also sell pesticides (table 1). As the first three 

categories of companies do not sell pesticides, we label these independent, while advisors employed by 

chemical and agri-business companies are referred to as supplier-affiliated.  

Table 1. Advisor types 

Advisor type Short description Independent vs supplier-affiliated 

Advisors employed in company or-
ganised under DAAS 

Employed in DAAS that is owned 
and run by Danish farmers (but op-
erating at the free market). 

Independent 
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Advisors employed at chemical pro-
ducer/importer 

Employed at chemical companies 
(importers/producers) selling pesti-
cides 

Supplier-affiliated 

Advisors employed at agribusiness 
companies 

Employed in agricultural companies 
selling pesticides 

Supplier-affiliated 

Advisors employed at seed produc-
tion companies 

Specialised in giving advice on seed 
growing. Do not sell pesticides. 

Independent 

Private advisors Normally in sole proprietorships. 
Not part of DAAS. Do not nor-

mally(*)  sell pesticides. 

Independent 

* According to the association ‘Samarbejde for private rådgivere’, a network of private advisor companies, ‘very, very 

few’ advisors in this group sell pesticides – maybe 1-2 persons’ (personal communication 12.01.2018) 

3. What drives advisors’ recommendations on pesticides? Theoretical  

expectations 
The question this paper aims to answer is whether advice on pesticide use differs depending on the organi-

zational affiliation of the advisor. The literature offers mixed expectations as to whether company type in-

fluences pesticide advice. The different findings follow partially from two different strands in the literature, 

one focusing on supplier incentives and one focusing on farmer demand as the driver in the farmer-advisor 

relationship. 

The literature focusing on supplier incentives, argues that style or profile of the advisor can influence the 

outcome of the interaction with the farmer (see e.g. Ingram (2008); Landini (2016); Hansen et al. (2018)). 

Additionally, some authors suggest that the different incentives facing advisors with different company 

backgrounds may translate into different recommendations on pest control (e.g. Zilberman et al. 1994 pro-

vide a discussion of this argument). Lichtenberg & Berlind (2005) in their study of scouting of pests find 

some support for this argument. Scouting of pests is the most used integrated pest management technique 

among US growers. Lichtenberg & Berlind (2005) analyse differences in pesticide demand among growers 

using, respectively, independent scouts, dealer-employed scouts or farmers themselves. Based on 1991 

data from personal interviews with 123 field crop growers in two Maryland counties (US), it was found that 

of the 87 soybean growers in the sample, those using independent scouts had significantly lower pesticide 

demand than those growers, using chemical dealer employees or scouting themselves, did. However, no 

significant differences were found in the pesticide demands for alfalfa, corn, and small grains. According to 

Lichtenberg & Berlind, the reason might be that scouting soybeans is the most complex of the four crops 

and therefore the crop where scouting makes the greatest difference (see also Zilberman et al. 1994).  

Analyses of farmers in Denmark give some support to these findings. Some farmers are more sceptical 

about taking advice on pesticide use from advisors from chemical companies compared to independent 

crop advisors, because these advisors have an economic interest in selling chemicals (Pedersen et al. 2011; 

Lassen et al. 2007; Bager & Søgaard 1994). Similar reasoning was heard in some of the in-depth face-to-face 

interviews with farmers conducted in preparation for this study (Pedersen et al. 2014). 

In contrast, in their farmer survey in Michigan’s Saginaw Bay (n=1461), Eanes et al. (2017) analyse to which 

degree farmers trust 17 different sources of information about conservation practices. Farmers in the study 

rate independent crop advisors and retail agronomists/crop advisors as equally trustworthy with a mean 

score of 2.1 (on a scale from 0 (not at all trust) to 3 (very much trust). Trust in fertilizer representatives and 
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in the Michigan Agribusiness Association as information sources both score 1.7. Lowest score is information 

from environmental groups (0.4), while highest score is information from the Farm Service Agency (2.3). 

Based on e.g. Lichtenberg & Berlind (2005) and Pedersen et al. (2011), we pose the first hypothesis:  

H1. Advisors’ recommendations on pesticide use vary systematically by company background 

However, we would not necessarily expect a crude relationship between economic incentive and higher 

pesticide recommendations. Partly, because advisors have to justify their recommendations to their cus-

tomers, and partly because supplier-affiliated advisors may have received different training than e.g. advi-

sors employed in a company organised under DAAS. DAAS has been involved in programmes for integrated 

pest management (see also Lemos et al. 2014 for a discussion of organisational culture). Thus, it is possible 

that advisors with different backgrounds weigh different objectives differently in their recommendations.  

Lemos et al. (2014) suggest that advisors are more likely to provide climate information if it does not inter-

fere with their main profit making business. Similarly, an expectation could be that advisors provide infor-

mation that matches their main profit making business. For supplier-affiliated advisors that would be selling 

pesticides.  

One way to have economic incentives to be consistent with higher pesticide sales is to prioritize crop yield 

over other objectives. Based on this reasoning, we examine whether advisors from different companies 

may emphasize different objectives, which could explain differences in recommendations (H2a).  

H2a. Supplier affiliated advisors will be more likely to focus on the objective of maximizing crop yield over 

other objectives when making pesticide recommendations 

Risk perceptions have been shown as relevant for both farmer decisions (Greiner et al. 2009; Woods et al. 

2017) and advisors’ recommendations to farmers (Lemos et al. 2014). We expect that working for a com-

pany that produces and/or sell pesticides for agricultural use will affect the risk perception of pesticides of 

those advisors. We therefore analyse whether advisors with different affiliations have different perceptions 

on the environmental risks of using pesticides (H2b). 

H2b. Advisor perception of environmental risk of using pesticides differ across advisor affiliations  

While these hypotheses focus on factors related to the advisor, other studies suggest that the interplay be-

tween the farmer and his advisor to a large degree is structured by farmer demand, as the farmer is the 

customer who buys a service from the advisor. This demand is centred on achieving the best economic out-

come for the farm, although there can be differences among different types of farmers (d’Emden et al 

2008; Botha et al. 2008; Ingram 2008; Christensen & Huusom 2003; Marshall 2002; Curry & Winter 2000; 

Curry 1997; Petrzelka et al. 1997). We would expect that demand-pull would tend to level out differences in 

pesticide advice among different types of advisory companies. Zilberman et al. (1994) find that competition 

among advisors will mainstream advisors, forcing advisors working for chemical sales firms to generate un-

biased scouting reports and spray recommendations in order to prevent customers from swapping advisors 

in the competition with independent crop advisors or other dealers, (Zilberman et al. 1994). This would be 

consistent with a null-finding regarding H1. 
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This raises the question of what objectives farmers expect their advisors to prioritise in their recommenda-

tions. The aforementioned studies show that farmers typically do not request advice on how to minimize 

environmental risk unless such advice goes hand in hand with achieving the best economic result. Suther-

land et al. (2013) in their analysis of English advisors conclude that advisory services driven by farmer de-

mand will reduce the importance of environmental objectives in pesticide advice. 

“… the revision of advisory services to follow ‘free-market’ principles has changed the emphasis from a ‘technology push’ to 

a ‘demand pull’, thus moving the responsibility for driving the direction of advisory services from the government to the 

farmer (Valentine et al, 2007). If farmers ‘demands’ do not change from conventional agricultural objectives (as appears to 

be the case – Walford, 2003; Burton et al., 2008) then rather than witnessing an increasingly environmentally oriented 

farming community, we could see the ‘commercialisation’ of advisory services where those that produce advice in favour of 

continued commercial agriculture prosper, while those that emphasise environmental outcomes decline” (Sutherland et al. 

2013). 

Nevertheless, a study among Danish farmers found that 65 pct. of Danish farmers expect their advisors to 

recommend pesticides with minimal environmental impact, while at the same time 92 pct. of the farmers 

expect the advisor to recommend the pesticides that result in the best economic outcome (Pedersen et al. 

2011). From a farmer perspective, these two purposes may be consistent, because most of the farmers as-

sociate a low risk to the environment with the use of pesticides that have been approved by the authorities 

(Pedersen et al. 2012). In other words, Danish farmers appear not to think that there is a significant trade-

off between environmental and economic values objectives in pesticide use due to the approval process. 

Even demand-driven advisory relations could lead to different recommendations among advisors, based on 

their affiliation. That would be the case if farmers expect e.g. different types of objectives from different 

types of advisors. Thus, our qualitative interviews indicated that farmers using independent advisors de-

mand more advice on alternatives to chemical treatment methods compared with farmers who use other 

types of advisors (Pedersen et al. 2014). 

Therefore, we examine what objectives farmers emphasize, according to the advisors, when they contract 

with an agricultural advisor, and whether farmers demand different advice from different types of advisors. 

This leads to the following hypothesis: 

H2c. Advisor perception of farmers’ demand for pesticide recommendations differ across advisors’ affilia-

tions 

4. Methodology and data 
Data for this paper were collected through an online survey among all identified advisors in Denmark. In 

preparation for this survey, we conducted a pre-survey with 18 in-depth interviews with farmers and advi-

sors, observations in the field of six advisors’ farmer encounters and discussions in an advisory panel fol-

lowing the research project (Pedersen et al. 2014). The data were collected as part of a research project, 

financed by the Danish Environmental Protection Agency, with the overall aim of analysing agricultural ad-

visors’ environmental considerations when advising on pesticide use, their motivation for including envi-

ronmental consequences in their advice and the farmer-advisor-relationship.  
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4.1 Data collection 

We intended to include the entire population of pesticide advisors operating in Denmark in the study and 

used registers of advisors and a number of personal contacts and web searches to identify these. We can-

not be sure, but our assessment is that we probably found all but a handful or so.  

The questionnaire tool SurveyXact (SurveyXact.com) was used to conduct an online survey. In December 

2012 to January 2013, we sent out a link through an e-mail invitation from Aarhus University to the 613 ad-

visors identified in Denmark. A lottery on four incentive gifts was offered to improve response rates. 73 ad-

visors were not in the target group as they answered ‘no’ to the screening question on whether they give 

advice on pesticide use etc. (these advisors might give advice on organic farming, livestock production etc.). 

Altogether, 540 advisors were in the target group for the questionnaire. Of these, 229 advisors completed 

the survey (response rate 42). The response rate is not uncommon for surveys to advisors – Pedersen et al. 

(2014) list response rates from five other advisor surveys in the international literature with response rates 

in the range of 33-66 pct. 35 advisors in the target group started the survey without completing it (6.5 pct.). 

In developing the questionnaire, we tried to avoid bias by pre-testing the neutrality, ambiguity and com-

plexity of the questions (Choi & Pak 2005) on different experts in the advisory group following the project 

and a former advisor testing the entire questionnaire. Moreover, the relevance of the questions was exam-

ined through the extensive pre-survey data collection with interviews and observations. This led to refor-

mulation of some questions, and the length of the survey was reduced to avoid response fatigue (see Choi 

& Pak 2005). We aimed to provide sufficient response categories in each question to avoid dropout. We 

tried to avoid yea- and nay-saying by ‘turning’ some questions. Data on actual behaviour were not availa-

ble, and the self-reported responses cannot be completely controlled for strategic answering, pleasing etc. 

However, to reduce these biases, questions were phrased as neutrally as possible and pilot-tested. Finally, 

in surveys, there is always a risk of selection bias. However, the subject of this survey - ‘plant protection ad-

vising’ is deemed to appeal broadly to advisors regardless of whether they are dealer-affiliated or inde-

pendent advisors.  

In the survey design, we used 5-point scales; e.g. a numerical from 1 to 5, where 1 typically was identified 

as e.g. ‘not at all’ and 5 ‘to a very high degree’; or we used the classic symmetrical Likert scale going from 

e.g. ‘strongly disagree’ to ‘strongly agree’ with a neutral mid-point.  

4.2 Measures 

To examine whether there is systematic variation in advice given from advisors with different company 

background, we asked advisors how often they recommend less than the maximum recommended dos-

ages. It would have been optimal to know by how many percent advisors reduce their doses, but our quali-

tative interviews indicated that this would be very difficult to answer for the advisors since it would vary 

with the specific pesticide, weather conditions etc. Furthermore, it would have been interesting to know 

exactly which pesticides are recommended by which advisors, but collecting this information would be very 

complex. Consequently, it was necessary to formulate the question more generally on maximum dosages. 

Maximum recommendations on pesticide labels are decided through an approval procedure in the Danish 

EPA. They are designed for worst-case scenarios, but typically, the farmer and the advisor are not faced 

with such a worst-case scenario (Pedersen et al. 2014). Consequently, in practice, there is very often room 

for using reduced doses, but according to H1, we would expect advisors representing companies who have 

an economic interest in selling pesticides to be less prone to recommending less than maximum dosages. 
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As stated above, agricultural advisors in Denmark may be divided into five types, and we classify three 

types as independent and two types as dealer-affiliated (see Table 1 above). However, for the purposes of 

statistical analyses, we combined the two supplier-affiliated types into one category due to small numbers 

of advisors employed at chemical companies. These two types of advisors have similar relationships to cus-

tomers and similar economic incentives.  

While our point of departure is that advisors are driven by different economic incentives based on company 

affiliations, we also want to test other possible explanations for differences either as mediating or supple-

mentary explanations. For supplier-related factors, we asked respondents to rank on a scale from 1 to 5 

how important each of a suite of objectives were when giving recommendations on pesticide use; the ob-

jectives included maximum net economic yield, maximum crop yield and environmental considerations, 

among others. To assess risk factors, we asked advisors to which degree they agree/disagree that approved 

pesticides are innocuous for the environment, if the label recommendations are not exceeded. Finally, to 

assess whether farmers expect different objectives from different advisors, we asked the advisors what ob-

jectives their customers emphasize. Again, we listed a number of different objectives and asked the re-

spondent to rate their importance on a scale from 1 to 5. 

The survey data were analysed, firstly, with descriptive statistical methods, calculating frequencies and 

means. Secondly, we tested hypotheses using one-way ANOVA to test for differences between companies.   

5. Results 
Advisors from companies organized under DAAS make up more than half of the respondents, matching 

their share of the advisor population (see Table 2 for sample size, advisor types and response rates). There 

is some variation in the response rate between different groups, but with higher response rates for the 

smallest groups, there is adequate representation to analyse all groups when the supplier-affiliated groups 

are merged.  

Table 2. Response rates for different types of advisors 

Independent or 

supplier-affiliated Advisor type 

Sample, 

target 

group (n) 

Com-

pleted 

survey (n) 

Response 

rate 

(pct) 

 

 

 

Independent 

Advisors employed in company organised 

under DAAS 
350 136 39 

Advisors employed at seed production 

companies 
29 19 66 

Private advisors 40 21 53 

 

 

Supplier-affiliated 

Advisors employed at chemical pro-

ducer/importer 
20 11 55 

Advisors employed at agricultural compa-

nies 
101 40 40 

  540 227 42 

Note: Two respondents answered “other employment” without specifying and were excluded from the analyses 
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In the sample: 84 pct. of the respondents were men; average age was 49 years; 72 pct. of the respondents 

had more than 10 years job experience as advisors (29 pct. had more than 25 years experience); most had 

an education as agronomists (53 pct.) followed by agricultural technicians (21 pct.) and trained farmer edu-

cation (green certificate) (12 pct.); 91 pct. had been following courses within the last 2 years – e.g. the man-

datory spraying certificate course, courses in integrated pest management etc.  

5.1 Do advisors from different types of companies differ in their advice to farmers (H1) 

The main hypothesis of this paper is that advisors with different company affiliations vary systematically in 

their recommendations on pesticide use (H1). The expectation is that agricultural supplier-affiliated advi-

sors (employed by chemical companies or agricultural companies) will recommend more intensive use of 

pesticides than advisors employed by companies without economic interests in selling pesticides.  

As shown in Table 3 many advisors always or often recommend reduced pesticide doses, but in line with 

the expectation in H1, the analysis also shows that supplier-affiliated advisors are less likely (score 3.9) to 

recommend lower doses than advisors from companies organized under DAAS (score 4.3) and private com-

panies (score 4.2). This difference between DAAS and supplier-affiliated advisors is statistically significant 

(at the .05 level), whereas the difference between private advisor companies and supplier-affiliated advi-

sors is not. Advisors from seed producing companies are also less likely to recommend a lower dose (score 

3.8) than advisors from the other independent advisor companies. 

Table 3. How often does the advisor recommend a lower dose to the farmer than the dose stated on the 

label of the pesticide (scale from 1= never to 5= always). Pct. 

Advisors em-
ployed by 

Never 
1 

 
2 

 
3 

 
4 

Always 
5 

TOTAL % 
(n) 

Mean 
score 

 

Company organ-
ised under DAAS 
(independent) 

0 1 3 59 38 101  
(136) 

4.3 

Private advisors 
(independent) 

0 5 10 43 43 101  
(21) 

4.2 

Chemical pro-
ducer/importer or 
agricultural com-
panies (supplier-
affiliated) 

2 8 14 50 26 100  
(50) 

3.9 

Seed production 
companies (inde-
pendent) 

0 0 32 53 16 101  
(19) 

3.8 

Total 0 3 8 55 34 100  
(226) 

4.2 

 

5.2 Weighing of purposes (H2a) 

Next, mediating causes for the differences in recommendations were analysed. Hypothesis 2a: ‘Supplier 

affiliated advisors will be more likely to focus on the objective of maximizing crop yield over other objec-

tives when making pesticide recommendations’ was tested. We asked the advisors to rate different objec-

tives they weigh into their recommendations (Table 4). Here we expect supplier-affiliated advisors to weigh 
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maximisation of crop yield to a greater extent than other advisors, as this would be compatible with high 

pesticide use and with higher earnings to the company. Likewise, the pre-survey study indicated that advi-

sors from DAAS, due to their work on integrated pest management, would be more focused on getting 

farmers to reduce their use of pesticide.  

Table 4: Importance of different elements for the advisor when giving advice on pesticide use (scale from 

1= no weight on this element to 5= very large weight). Mean values 

Advisors employed by To ensure 
highest possi-
ble crop yield 

To ensure 
highest eco-
nomic net  

return 

Environmental 
considerations 

Early action 
to prevent 
prolifera-
tion  

Professional am-
bition to make 

farmer use  
lowest amount 

of pesticides 

 
N 

(227) 

Company organised 
under DAAS (inde-
pendent) 

3.9 4.7 3.4 4.4 3.5 136*  

Chemical producer/im-
porter or agricultural 
companies (supplier-
affiliated) 

4.1 4.7 3.5 4.6 3.1 51 

Seed production com-
pany (independent) 

4.5 4.6 3.2 4.6 3.2 19 

Private advisors (inde-
pendent) 

4.3 4.7 3.4 4.8 2.7 21 

*135 in two sub-questions 

However, as shown in Table 4, the comparative analysis offers only very limited support for these expecta-

tions. Advisors from chemical and agricultural companies do not stand out from other advisors in weighing 

objectives that would also increase pesticide use. In contrast, advisors from seed producers do tend to rate 

crop yield higher as an objective than other advisors do, but not dramatically so; and the difference is sta-

tistically significant only in comparison to the DAAS advisors. As expected, DAAS advisors are more inclined 

than other advisors to indicate that it is their professional ambition to make farmers use the lowest possi-

ble amount of pesticides. However, only the comparison to private advisors is big enough to be statistically 

significant (.05 level). In fact, advisors across company affiliation appear to weight different objectives quite 

similarly. They generally rank economic return and early action more heavily than environmental considera-

tions and the ambition to recommend low dosages of pesticides. Generally, differences are not statistically 

significant. 

5.3 Perception of environmental risk of using pesticides (H2b) 

Next, we analyse whether differences in recommendations regarding pesticide use stems from differences 

in the advisors’ perceptions of environmental risk related to pesticide use. We therefore test H2b: ‘Advisor 

perception of environmental risk of using pesticides differ across advisor affiliations’. 

As shown in Table 5, advisors generally agree that pesticides approved by the Danish EPA are harmless to 

the environment. Only 12 pct. of the advisors disagree that approved pesticides are innocuous for the envi-

ronment if the label recommendations are not exceeded. Supplier-affiliated advisors are more inclined to 

answer ‘agree/strongly agree’ to the question, but the difference to other advisors is not statistically signifi-

cant. Overall, we conclude that the differences are too small to meet the expectations in H2b that variation 

in risk perceptions across farmers’ company background can explain the observed variation in pesticide use 

recommendation (H1). 
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Table 5. To which degree do the advisors agree that approved pesticides are innocuous for the environ-

ment if the label recommendations are not exceeded (pct) (scale from 1= very much disagree to 5= very 

much agree). Pct. 

Advisors employed by Very much 
disagree 

Partly  
disagree 

Neither/nor Partly agree Very much 
agree 

Total Mean  

Chemical  
producer/importer 
or agricultural  
companies  
(supplier-affiliated) 

4 8 10 22 55 99 
(49) 

4.2 

Company organised 
under DAAS  
(independent) 

2 10 22 26 41 101 
(135) 

3.9 

Seed production 
companies  
(independent) 

5 5 16 47 26 99 
(19) 

3.8 

Private advisors  
(independent) 

5 14 19 24 38 100 
(21) 

3.8 

Total 3 9 18 27 42 99 
(224) 

4.0 

5.4 Farmer demand (H2c) 

While the analysis so far does not sustain that differences are directly related to advisors themselves, it is 

possible that advisors from different companies are met with different expectations by their customers 

(H2c). In this case we would expect farmers who contract with a supplier affiliated advisor to be less fo-

cused on objectives such as environmental protection and more focused on optimising crop yield or eco-

nomic return, which could explain that these advisors are less inclined to recommend lower pesticide 

doses.   

The differences in advisor perception of farmer expectations are small across advisor types (Table 6). Al-

most all advisors agree that farmers expect the advisor to maximize economic return. However, supplier-

affiliated advisors as well as advisors from seed producing companies are more likely to state that they are 

faced with expectations about yield maximization from their customers than advisors from the DAAS, but 

only for the supplier-affiliated advisors is the finding statistically significant and only at the 0.1 level.  

The analysis also shows that the independent DAAS advisors are more likely than supplier affiliated advisors 

to perceive a customer demand for suggestions for non-chemical treatment (significant at .05 level). This is 

hardly surprising considering that the latter group are contracting for advisory services with a chemical sup-

plier. Moreover, it is still a minority of DAAS advisors who meet this expectation.  

Overall, we conclude that there is partial confirmation, albeit a weak one, of the hypothesis that advisors 

from different company types face different expectations from their customers, particularly in relation to 

the expectation regarding maximization of crop yield. Supplier-affiliated advisors are more likely to agree 

that their customers expect them to maximize crop yield (statistically significant at 0.1 level) which is con-

sistent with recommendations for higher pesticide use. 
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Table 6. My customers expect me to recommend those pesticides and doses that ….. (scale from 1= very 
much disagree to 5= very much agree). Mean values 

 
 
Advisors employed 
by 

Maximizes 
the  

economic 
return to the 

farm 

Maximizes 
the crop 

yield 

Minimizes envi-
ronmental load 

Early action 
to prevent 

proliferation 

Suggest non-
chemical  

treatment 

N 

Company organised 
under DAAS  
(independent) 

4.8 3.5 2.9 4.3 2.3 136/134 

Chemical pro-
ducer/importer or 
agricultural  
companies  
(supplier-affiliated) 

4.7 3.9 3.1 4.5 1.7 51 / 50 

Seed production co. 4.6 4 2.9 4.1 1.9 19 

Private advisors  
(independent) 

4.7 3.7 3 4.6 1.8 21 

Total 
(n) 

4.8 

(227) 

3.6 

(227) 

2.9 

(224) 

4.4 

(227) 

2.1 

(227) 

 

6. Discussion and conclusion 
Based on a survey distributed to the total population of Danish agricultural advisors, the conclusion is that 

there are differences between the recommendations given on pesticide use from Danish independent agri-

cultural advisors compared to recommendations given by advisors with an economic interest in selling the 

pesticides (supplier-affiliated advisors from chemical companies and agricultural companies). In general, 

most Danish advisors always/often recommend a lower dose to the farmer than the maximum dose stated 

on the label of the pesticide. However, in line with the expectations of H1, data from the 227 responses 

show that supplier-affiliated advisors are less likely to recommend lower doses – scoring on average 3.9 on 

a scale from 1 (never) to 5 (always) regarding how often the advisor recommends using lower doses. Inde-

pendent advisors employed at Danish Agricultural Advisory Services (DAAS) score an average of 4.3. The 

difference is significant at 0.05 level. There was no statistical difference between the two other (smaller) 

groups of independent advisors (private and seed) compared to the supplier-affiliated advisors. The identi-

fied statistical difference in our advisor survey matches well with Lichtenberg & Berlind’s (2005) farmer sur-

vey findings regarding soybean producers in two Maryland (US) counties, where soybean producers using 

independent advisors for scouting had significantly lower pesticide demand than soybean producers using 

chemical dealer employees or scouting themselves.  

A possible explanation for the seed advisors not being different from supplier-affiliated advisors could be 

that they are giving advice only on a high value crop (seed) and therefore add an extra insurance element 

to their advice on pesticide use. This interpretation is supported by data demonstrating that the seed advi-

sors are also more focused on ensuring highest possible crop yield when giving advice on pesticide. 

Generally, however, advisors across the different affiliations are fairly similar in their ratings of the im-

portance of different elements when giving advice on pesticide use in contrast to what we expected (H2a). 

In general, advisors rank economic return and avoidance of yield risk higher than environmental considera-

tions and low dosage ambitions. 
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Advisors with different affiliations do not differ in their perceptions of the environmental risk of approved 

pesticides (H2b). This means that differences in risk perceptions cannot explain the difference in recom-

mendations on lower doses. Regarding this parameter, it might cause concern among Danish environmen-

tal authorities that 69 pct. of Danish advisors agree (very much (42 pct.) or partly (27 pct.)) that approved 

pesticides are innocuous to the environment, considering that the Danish pesticide policy aims to reduce 

the overall load of pesticides in addition to banning the most harmful pesticides (Pedersen and Nielsen 

2017). 

We find that there is partial confirmation, but only a weak one, of the hypothesis that advisors from differ-

ent company types face different expectations from their customers. More specifically, supplier-affiliated 

advisors are a bit more likely (but only significant at 0.1 level) to agree that their customers expect them to 

maximize crop yield, which is consistent with recommendations for higher pesticide use, compared to the 

independent DAAS advisors. This is in contrast to e.g. Zilbermann (1994; see also Sutherland et al. 2013) 

who found that competition among advisors will mainstream advisors. Overall though, the advisors are 

quite streamlined in their perception of demand, since we do not discover other correlations of im-

portance. 

Summing up, we conclude that there are differences in advice on pesticide use across company type. We 

find that advisors employed by chemical companies and agricultural companies are less likely to recom-

mend lower doses than independent advisors employed under the Danish Agricultural Advisory Services 

which are not selling pesticides, confirming H1. The analysis does not offer strong support for the different 

causal mediators we examined. Advisors across company type tend to weigh the different objectives 

equally (H2a), tend to agree on environmental risk perception of using pesticides (H2b) and differ only 

slightly on perceived farmer demand (H2c). One possible conclusion, therefore, is that explanation is as 

simple as differences in economic incentives produce different recommendations between advisory com-

panies.  

The findings might lead to some policy considerations for the European Union since Denmark is among the 

European pesticide policy pioneers in whose footsteps other Member States may follow (Pedersen and 

Nielsen 2017). Based on the statistically significant finding that advisors organised in Danish Agricultural 

Advisory Services, who do not have an economic interest in selling the pesticides, are more likely to recom-

mend lower doses than advisors with an economic interest in selling the pesticides, the European Union 

should consider addressing this difference more directly when regulating the use of pesticides in European 

agriculture through the directive on sustainable use of pesticides (Directive 2009/128/EC) and the regula-

tion concerning the placing of plant protection products on the market (Regulation EC/1107/2009). Maybe 

more differentiation in the approaches to different types of advisors is needed.  

Furthermore, it should be examined whether it is a general perception among advisors (and farmers) in the 

European Union that approved pesticides are innocuous to the environment. When pesticides get an ‘ap-

proved stamp’ during EU and Member State approval processes, this might signal that advisors and farmers 

can perceive the approved pesticides as innocuous, which will normally not be the case - a sustainable pes-

ticide use includes reducing the load from approved pesticides by e.g. using lower doses and least harmful 

products. If the described risk perception is a general norm across the EU, this should be addressed through 

training, information and education. 
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