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Abstract  

In this article, we challenge two assumptions embedded in many ex-ante analyses 

of environmental policy instruments. Firstly, it is often assumed that target 

groups in environmental policy are homogeneous and thus can be expected to 

respond to policy instruments in a similar manner. Secondly, individual target 

group members are expected to respond to policy instruments like ‘economic 

man’, particularly in relation to MBIs applied in environmental policy. We argue 

that despite the ‘behavioural turn’ in public policy, the debate on policy 

instrument development and effectiveness has often neglected target group 

heterogeneity. E.g. members of a given policy target group may be driven by 

different motivations and each member may even act based on a combination of 

motivations. Target group heterogeneity suggests that rather than chasing a single 

perfect policy instrument, research and environmental governance should focus 

more on better policy mixes to match those differences in decision-making 

rationales. We argue that a focus on instrument combinations designed to 

effectively address policy problems where target groups are heterogeneous would 

mark a new and innovative stage in the research on policy instruments. We 

substantiate our argument by an empirical analysis of farmer responses to Danish 

agricultural pesticide taxes. 

Keywords: target groups; motivation; environmental taxation; behaviour; farmer 

decision-making; policy instruments 
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Introduction 

A substantial part of the general environmental governance literature claims there has 

been either a shift from traditional government (command-and-control regulation) 

towards new modes of governance relying more on societal self-organisation and/or 

market solutions (see Wurzel, Zito & Jordan 2013). Furthermore, for years, 

environmental economists have been advocating the introduction of market-based 

instruments (MBIs) to improve cost-effectiveness and efficiency in environmental 

governance (e.g. Pearce, Markandya & Barbier 1989; Perman, Ma & McGilvray 1996). 

However, this blanket recommendation, according to Wurzel et al. (2013) sometimes 

downplayed the role of contextual factors, such as institutional constraints that affected 

the effectiveness of policy instruments.  

In their assessment of the policy instrument literature, Jordan, Wurzel & Zito 

(2013) suggest that future research in the field might pay more attention to the 

contextual conditions for policy effectiveness: “Put very simply, in some contexts [new 

environmental policy instruments] do seem to work, but in many others their 

performance has fallen well short of expectations. Instead of adopting a rather static 

perspective which simply describes the presence and/or absence of particular 

instruments of governing, future work could usefully explore the causal relationship 

between policy instruments and outcomes ‘on the ground’, including technological 

innovation” (Jordan et al. 2013, p.238). Pedersen, Nielsen, Christensen & Hasler (2012) 

and Howlett (2018) point specifically to the need for more knowledge on the match 

between policy instruments and their targets.  

In general, textbook economics consider MBIs, such as environmental taxes, 

more cost-effective policy instruments than traditional regulatory instruments because 

economically optimizing agents will respond to price incentives to different degrees. 

Those who can reduce the use of polluting practices at the lowest cost will reduce the 



most, thereby ensuring that environmental abatement is undertaken where it is least 

costly (see e.g. Begg, Fischer & Dornbusch 1991: 272-74; Pearce et al. 1989; Perman et 

al. 1996). Mainstream economics is to a large extent dominated by different extensions 

of neoclassical economics, which is also reflected in the field of economics education 

(Ruiz-Villaverde 2019) – as well as in most modelling and forecasting of the behaviour 

of agricultural businesses (Schwarze, Holst & Mußhoff 2014; Bartkowski & Bartke 

2018). The dominant behavioural assumption in neoclassical economic theory is that 

policy targets act as ‘economic man’, but  this assumption has increasingly been 

challenged by a relatively small, but growing literature particularly during the last 

decade (see e.g. Howlett 2018; Jordan et al. 2013; Nielsen 2010; OECD 2016a;Pedersen 

et al. 2012; Straßheim & Beck 2019; Willock et al. 1999; Angner 2019; Schwarze et al. 

2014). Primarily through qualitative studies (e.g. Burton, Kuczera & Schwarz 2008), 

but also some quantitative studies (Davies & Hodge 2007; Gasson 1973; Pedersen et al. 

2012), it has been demonstrated that a range of motivations are at play in many target 

groups with actors facing environmental policy instruments 

Despite the challenge from behavioural economics, a vast amount of public 

policies still rely on  assumptions rooted in traditional neoclassical economy (see e.g. 

Schwarze et al. 2014), because they apply economic theory or are based on ex-ante 

analyses using business or sector economic models  (Ørum et al.2008 and 2013; 

Winsten & Hunter 2011; OECD 2016b, 2019 ). While the neo-classical notion of utility 

is theoretically open and neo-classical economists acknowledge that motivation can be 

multifaceted, when it comes to the empirical application of theory in policy analytical 

models, behaviour is typically modelled through a profit optimisation function (Nielsen 

2010, p. 19-22.) For instance, in the modelling underpinning the Danish pesticide taxes, 

Ørum et al. (2013) applied heterogeneous optimization functions for crops and soil 



types, but a uniform profit optimization function across farmers, when estimating the 

impact of the tax.  Furthermore, Howlett (2018) points out that there has been a 

tendency also in the policy instrument literature,  to consider policy target actors as a 

relatively homogenous group: “These ‘policy targets’ are often assumed to act as simple 

rational utility maximizers who can be manipulated by incentives and disincentives” 

(Howlett 2018, p.101). This leads to a risk of policy failure. Thus, Howlett (2018) 

suggests, “… what is needed in the study and analysis of policy formulation, design and 

implementation processes is a better, more systematic and empirically robust and 

supportable linkage of the expected behaviour of policy targets to the full range of 

policy tools available” (Howlett 2018, p.108).  

After years of experimentation with various types of instruments in the field of 

environmental policy and with mixed outcomes, we argue in this article that specifically 

what is needed is more knowledge on the diversity of motivations within the target 

group of policy and how these motivations can be matched by policy mixes. The 

multitude of target group motivations and their match with environmental policy 

instruments is a research field that might aspire to being ‘under-empiricized’ (see 

Jordan et al. 2013). A better theoretical and empirical understanding of target group 

heterogeneity is crucial for designing policies that more effectively address 

environmental problems and sustainable development. We see an urgent need for more 

knowledge on the range and distribution of decision-making rationales within target 

groups of environmental policy. Thus, parts of a target group might be primarily driven 

by economic motivation, while other clusters within the target group primarily display 

behaviour that reflects other motivations and to a lesser degree economic motivations. 

These other motivations can originate from e.g. peer group norms or individual attitudes 

(Weaver 2014), for instance environmental values.  



In this article, we use the Danish case of pesticide taxation to demonstrate the 

need to take target group heterogeneity into account when designing environmental 

policy. Taxes on environmentally harmful business inputs are assumed to lead to a 

decline in the use of such input (Gunningham & Sinclair 2005). The Danish pesticide 

tax was introduced in 1996 and increased in 1998 and 2013. It is probably the world’s 

highest pesticide tax (Danish Competition Authority 2006; Pedersen & Nielsen 2017). 

As argued above, neoclassical economics and most studies, models and forecasts 

analysing agricultural businesses (Schwarze et al. 2014) assume that fairly similar 

economic motivational factors are at play amongst farmers in relation to pesticide 

taxation, as farmers - generally – are modelled as profit optimizers. 

Based on farm-level data from farmer surveys conducted in 2009 and 2016-2017 

by two of the authors, and data on Danish farmers’ pesticide use before and after the tax 

raise in 2013, we examine this assumption. We explore the extent to which farmers as a 

target group responded to the initial tax in 1996/1998 and the increased tax in 2013 and 

how this links to farmers’ motivation. We show that farmers do in fact differ in the 

motivations that drive decisions on pesticide use and that these differences to some 

extent are reflected in different responses to the taxes. Hence, the assumption on 

uniform preferences within a target group can be questioned and, consequently, should 

lead to reflection on the utility of the single instrument approach in environmental 

policy. 

Based on these findings, we suggest that the nature of target groups should have 

a more prominent position in policy design processes. Target group heterogeneity 

suggests that policy mixes rather than a single instrument should be applied. However, 

the existing policy mix literature is mainly concerned with instrument complementarity 

and coherence as a key dimension in designing mixes. Our case study findings suggest 



that policy effectiveness can be improved by adding target group nature as a key design 

principle in policy mixes. 

Covering an agri-environmental issue, this article contributes to the series of 

studies on agricultural issues that JEPP has published over the last 21 years. 27 articles 

have listed ‘agriculture’ or ‘farm(er)’ as one of the key words to indicate the empirical 

focus of the article. In relation to regulating the use of pesticides, which is an area of 

major concern not least in relation to biodiversity and water quality, only one article 

lists the keyword ‘pesticides’ to indicate the focus on this issue (Guthman & Brown 

2016). With a focus on policy instruments and environmental taxation, our article 

contributes to research fields where JEPP has been less active. Over the last 21 years, 

only six articles have listed ‘policy instruments’ as a key word (for the most recent 

articles see: Juerges, Hagemann & Bartke 2018; Wolff, Schönherr & Heyen 2017). 

Judged by the use of key words only four articles list ‘tax/taxation’ as a key word 

(Andersen & Massa 2000; Bachaus, van Ootegem & Verhofstadt 2019; Ekins & Speck 

2000; Gago & Labandeira 2000). Searching for articles using the concept of Pigouvian 

environmental taxes, only one article discusses this type of environmental tax (Juerges 

et al. 2018). Focusing on these issues, this article contributes to research fields where 

there is potential for JEPP to increase its coverage and contribute to the policy debate.  

First, we recap the broader literature on the link between policy instrument and 

target group behaviour, followed by a section on farmer motivations and responses to 

environmental taxes. Finally, through a case study we analyse farmer responses to 

Danish pesticide taxes and discuss farmer motivation as an explanation for the findings. 

In the discussion and conclusion, we suggest a research focus on how instrument 

combinations can be designed to effectively address policy problems where target 



groups are heterogeneous. This would mark a new and innovative stage in the research 

on policy instruments and design. 

The link between policy instruments and behaviour 

The effectiveness of policy instruments, the degree to which they achieve the objectives 

of policy makers, hinges on the accuracy of the behavioural assumptions embedded in 

the instrument choice and design (Howlett 2018; Nielsen 2013; Schneider & Ingram 

1990; Weaver 2014). Howlett (2018) notes that considerations about characteristics and 

behaviour of policy target groups featured as important in seminal works on policy 

interventions such as Dahl & Lindblom (1953), Lasswell (1954), and Lowi (1966). But 

these considerations gave way to more theoretically-based  models of policy targets as 

utilitarian, self-interest maximizers, as economists began to dominate the policy 

analysis field from the 1980s onwards (Howlett 2018).  

This was, perhaps particularly, evident in environmental governance where 

environmental economists applied a welfare economic framework to advocate for a 

switch from command-and-control regulation to market-based instruments such as 

pollution charges and tradable quotas (Ekins 1999; OECD 2001; Pearce 1991).  

The engine in this model is the rational decision maker who is 1) motivated by 

profit or other forms of utility of a self-interested nature and 2) cognitively able to 

translate economic incentives into economically optimal choices (Jones 2001; Nielsen 

2010). However, behavioural economists and cognitive psychologists (Camerer 2003; 

Tversky and Kahneman 1974; van den Bergh, Ferrer-i-Carbonell & Munda 2000) have 

amply demonstrated the empirical shortcomings of this model. At the core of this 

research is the recognition that much human behaviour is guided by selective use of 

information, cognitive short cuts, and biases, leading to systematic and widespread 

deviations from optimized decisions. Despite recognition in the form of Nobel prizes to 



both Herbert Simon (in 1978) and Daniel Kahnemann (in 2002), it was not until the 

publication in 2008 of Thaler and Sunstein’s book ‘Nudge’ that the behavioural 

approach made a significant impact on the policy instrument literature and on policy-

making (Halpern 2015; Howlett 2018; Straßheim & Beck 2019). Since then, 

behavioural public policy has proliferated as a field, aiming to design policy instruments 

that guide policy targets towards rational behaviour through deliberate choice 

architectures.  

Behavioural policy research as it has evolved focuses primarily on the cognitive 

dimension of  behaviour, i.e. the ability of decision makers to make fully rational 

decisions. In fact, nudging is touted as interventions that help people make decisions in 

line with their own interests (Battaglio, Bellé, Cantarelli 2019), which may or may not 

be the case when it comes to environmental policies. This raises the issue of motivation 

– or what could be described as the objectives pursued, the values guiding action or 

even as the content of utility functions (Howlett 2018; Schneider & Ingram 1990; 

Simon 1997; Weaver 2014). The question of motivation has been addressed in the 

socio-legal literature on regulatory compliance. Studies of businesses’ and citizens’ 

motivation to comply (or not comply) with regulatory requirements have identified 

three general types of motivation: economic motives, where decisions are based on 

economic rewards or costs (e.g. sanctions); social motivation, where behaviour is driven 

by the desire for social approval; and normative motivation, which indicates a morally 

based duty to comply (Nielsen & Parker 2012; Winter & May 2001). In other words, it 

cannot be assumed that policy target behaviour is driven solely by self-interest or 

monetary calculations, and we should expect heterogeneity in motivation among target 

group members (Nielsen & Parker 2012; Pedersen et al. 2012). As stated in the 

introduction, neo-classical economics are theoretically open to such heterogeneity, but 



models applied to policy analysis tend to assume economic motivation (Nielsen 2010). 

This does not necessarily imply that policy targets segment neatly into groups driven by 

different motivation forms. In a study of the 1,000 largest Australian companies, 

Nielsen & Parker (2012) found that each company exhibited multiple forms of 

motivation, but in various constellations, which were also context dependent.  

These insights have not carried over into the literature on economic instruments 

for environmental policy. Yet, for MBIs to work policy targets must be motivated by 

economic incentives. If a sizable share of the policy targets are not, or only minimally, 

motivated by economic incentives, we should not expect MBIs to work as effectively as 

predicted by ex-ante calculations using economic models; instead, it may be necessary 

to bring into play different or complementary policy instruments that take into account 

other types of motivations. Likewise, when designing economic instruments it is 

important to understand what it takes to activate economic motivation, i.e. the 

magnitude of the economic incentive (taxes or subsidies) may influence the weighting 

of economic motivation.  

Altogether, this suggests that policy instrument research and design need to pay 

attention to the motivational structures of policy targets groups and that it may be 

necessary to identify policy mixes which effectively address heterogeneous target 

groups for the policy. The Tinbergen (1952) rule states that for each policy objective 

there must be at least one policy tool. We argue for an addition to this rule: very often, 

more policy tools than one will be needed to achieve one policy objective due to 

differences in target group motivation. 

Farmer motivation 

Mitchell’s (1968) and Gasson’s (1973) studies became ground-breaking empirical 

research on farmers’ values and goals (Garforth & Rehman, 2006). They “… 



established [a] recognition that farmers’ goals and values are complex, and that dividing 

[farmers] into behavioural types on the assumption of simple profit maximizing 

behaviour is increasingly difficult to sustain” (OECD 2012 p.16 referring to DEFRA 

2006).  

During the 2000s a literature has developed oriented towards deriving typologies 

of farmers as  defined by their stated objectives in relation to farming in general and to 

specific decision domains (see e.g. Garforth & Rehman 2006; Pedersen et al. 2012). For 

instance, studies show that the weighing of economic motivation against other types of 

motivations can vary among farmers (Burton et al. 2008; Greiner & Gregg 2011; 

Jørgensen et al. 2007; Nielsen 2010). This does not mean that large groups of farmers 

do not consider prices and expenditures at all – in fact, a meta-analysis of 47 European 

studies finds that economic motivation plays a role in farmer decisions in all but two 

studies (Bartkowski & Bartke, 2018). What the typology-based studies do show is that 

there is a variation among farmers, decision domains, farm types etc. in the degree to 

which decisions are driven by economic objectives (Nielsen 2010; Pedersen et al. 

2012). Indeed, “… farmer decisions are shaped by a multitude of values and goals, 

including profit, but also the intrinsic value of being a skilled farmer, professional and 

community recognition and environmental stewardship” (Pedersen et al. 2012, p.1097).  

While the studies of farmers’ motivation cover a broad array of environmental 

decision-making situations, they do not consider how different clusters of farmers 

sharing similar values and motivations may respond to different types of policy 

instruments. Mapping clusters within the policy target group and generating knowledge 

on how members of the clusters might respond to various policy instruments can be 

used to design policy mixes which take into account diverse target groups. In this 



article, we take a first step in this endeavour by identifying different clusters of Danish 

farmers and explore their responses to pesticide taxes. 

Given that much pollution in the farm sector is diffuse, such as nutrition and 

pesticide run-offs from fields, it is difficult to tax actual pollution. Therefore, the 

strategy among the small group of countries that have  introduced this type of taxes, has 

been to tax environmentally harmful farm inputs such as fertilizers and pesticides, 

assuming that an increased price on input would lead to a decline in the use of the 

polluting input (Gunningham & Sinclair 2005). Schwarze et al. (2014, p.11) points out 

that “Most studies, models, and forecasts dealing with the economic management of 

agricultural businesses are based on the underlying assumption of the homo 

oeconomicus (Camerer and Fehr, 2006; Fehr and Gächter, 2001; Gintis, 2000)”, in other 

words  of farmers being perfectly rational profit maximizers. Consequently, from a 

traditional economic perspective, we would expect that fairly similar economic 

motivational factors are at play amongst farmers in relation to pesticide taxation, as 

farmers can be assumed motivated to optimize their profits.  

On the contrary, if we find significant diversity amongst Danish farmers in terms 

of their economic and non-economic motivations, this will point towards a need for a 

broader set of policy instruments to address those different motivations.     

Case study: farmer responses to Danish pesticide taxes 

After struggling for a decade to reduce farmer pesticide use substantially, Denmark 

introduced a pesticide tax in 1996 (Pedersen & Nielsen 2017). Tax levels were set at 

15% on the retail price (excluding VAT and other taxes) for fungicides, herbicides and 

growth regulators and 37% for insecticides (because insecticides were often cheaper). 

Ex-ante assessments indicated that the tax itself (with some uncertainty), would reduce, 

pesticide use by 8 percent assuming a price elasticity of -0.5 (Minister of Taxation 



1995). However, it soon became clear that despite adding the pesticide tax to the policy 

mix, the Danish governments aim of a 50 percent reduction of pesticide use was still not 

achieved (Pedersen, Nielsen & Andersen 2015). This led the government to double the 

pesticide taxes on average from 1998. Before the introduction of the new tax levels, a 

new ex-ante assessment assuming economic rational farmers was performed to estimate 

how much the new tax would decrease the pesticide use. Ex-ante assessments indicated 

a reduction of pesticide use in the region of 8-10 percent, assuming a price elasticity of -

0.75 (L44 1997/98). The tax was never subject to a comprehensive ex post evaluation, 

but based on the development in pesticide use, grain prices etc. (Ørum, Boesen, 

Jørgensen & Kudsk 2008) the assessment in Pedersen et al. (2015) is that the tax, at 

best, had only a small effect on pesticide use 1998-2012. 

Continued problems in reaching the objectives of the policy – in combination 

with a 35 pct. increase in pesticide use since 2007 – led to the implementation of a new 

pesticide action plan in 2013 (Danish Government 2013). The most important 

instrument was a comprehensive reform of the pesticide tax and the introduction of a 

new and better pesticide use indicator, based on pesticide load; the tax was re-designed 

to become a ‘true’ environmental tax. Hence, the tax base was changed from the retail 

price of the pesticide (with a fixed tax rate on top of sales price) to the impact on health 

and environment of the pesticide, applying an individual tax rate to each and every 

pesticide based on that particular pesticide’s effects as measured by three main types of 

indicators: human health, environmental toxicity (effects on non-target organisms), and 

environmental behaviour (Ministry of Environment and Food of Denmark, 2017). 

Furthermore, overall tax rates were increased substantially – corresponding to more 

than a doubling of the previous tax rate on average if there were no behavioural changes 

(Danish Environmental Protection Agency 2018). Again, ex-ante expectations on 



effects of the tax were based on assumptions of economic rationality: “Preliminary 

analyses indicate that the new pesticide tax can reduce current pesticide use of 

fungicides, insecticides and herbicides in grain and rapeseed by 40 to 50 percent. The 

reduction is primarily caused by an economically rational change of pesticide product 

selection, substituting pesticides with a high load, and therefore expensive, with cheaper 

pesticides with a lower load, secondarily a smaller reduction in overall pesticide use” 

(Ørum, Jørgensen & Kudsk 2013, p.16, our translation). Based on these ex-ante 

calculations, a new policy aim in the government’s pesticide action plan of 40 pct. 

reduction in pesticide load from 2011 to 2015 was introduced (later extended to 2016) 

(Danish Government 2013). The aim was later changed to reaching a pesticide load of 

1,96 (Danish Environmental Protection Agency 2018), which corresponds to a 35 pct. 

reduction 2011-2015. 

Currently, the Danish Environmental Protection Agency (2019) has two 

indicators for pesticide load. One is based on the sales figures for pesticides while the 

other is based on farmers’ mandatory registration of use in individual electronic spray 

journals. From 2011 to 2017, the overall load has decreased by 44 percent according to 

the sales figures, while the decrease is 27 pct. according to the farmers’ registered use 

figures (from 2010/11 to 2016/17) or only 12 pct. if measuring from 2011/12 to 2016/17 

(ibid). One of the reasons behind the differences in the two statistics is that farmers 

hoarded many pesticides before the tax increase in 2013 (ibid). We know that some of 

these pesticides were still stored in 2017 (Nielsen, Pedersen, Konrad & Gyldenkærne 

2020) resulting in an ’artificially’ low pesticide use based on sales figures in the years 

after 2013, since some farmers still use stored pesticides and consequently have bought 

less pesticides than they would normally do. Consequently, it is deemed more accurate 

to rely on the actual use as registered by the farmers. These data indicate that a 



substantial reduction in load has been reached within the range of 12-27 percent 

(depending on baseline year). However, there are no indications of a 40 to 50 percent 

reduction as the ex-ante estimations suggested prior to the introduction of the tax and no 

indications of reaching the policy aim of a pesticide load at 1,96, when actual use data 

are analysed. In 2016/17 (the most recent year calculated), recorded at pesticide load at 

2,14, which was very close to the two preceding years (Danish Environmental 

Protection Agency 2019). 

The pesticide tax has been an important element in the Danish pesticide policy 

since 1996, but as demonstrated, the pesticide tax has not lived up to  the high 

expectations of ex-ante calculations based purely on economically rational farming. A 

closer look at Danish farmers’ motivations may provide some answers to why this gap 

persists. 

Through a 2009 survey distributed to 1.740 Danish farmers (1.164 respondents), 

Pedersen et al. (2012) demonstrate through a cluster analysis that 45 pct. of Danish 

farmers are more economically motivated and resemble the agent in economic models. 

Another cluster consists of 32 pct. of the Danish farmers, who tend to be production-

oriented. They are more focused on optimizing yield and pay less attention to pesticide 

prices. Furthermore, they pay more attention to having ‘clean fields’ completely free of 

weeds compared to other farmers. These farmers are more professionally oriented in the 

sense that they are to a large extent driven by a motivation to do a good job as a farmer 

as they see it (see also Gasson 1973) and/or maybe an orientation to demonstrate skilled 

performance (Burton et al. 2008; see also Nielsen 2010).  

In other words, farmers are differentiated by the types of rationales they 

prioritize in their decisions to use pesticides. These findings have some connection to 

other typologies, including Gasson (1973) and Brodt, Klonsky & Tourte (2006), but 



compared to these, Pedersen et al. (2012, p.1103) add a new element by indicating “... 

that attention to prices and attention to production represent two different dimensions, 

which are mixed as a general business orientation in other studies, e.g. in the production 

maximiser identified in Brodt et al. (2006)”.  

Based on data on farmers’ self-reported perceptions of policy effectiveness, 

Pedersen et al. (2012) find that these two groups differ significantly in their response to 

policy instruments. Farmers in the production oriented cluster, indicate less 

responsiveness to economic policy instruments than do farmers focusing very much on 

prices. Since a large group of the farmers are not highly motivated by changes in 

pesticide prices, it therefore does not come as a surprise that the 1996/1998 tax faced 

difficulties in delivering the outcomes expected in ex-ante estimations based on 

assumptions of farmer profit maximization. Based on statistics on the development in 

pesticide use, Pedersen et al. (2015) find that the tax only had a small effect on pesticide 

use, at best. To underline the point, Pedersen et al. (2012) also find that farmers in the 

production-oriented cluster are less likely to reduce pesticide use through their 

responses to other hypothetical market-based instruments such as tradable pesticide 

quotas and subsidy schemes.  

As part of a new study on the reformed Danish pesticide tax (survey conducted 

in 2017 on a sample of 607 respondents), we asked farmers the same questions on 

motivation as we did in Pedersen et al. (2012) (see table 1). 

 

 

 



Table 1. To what extent is each of the following objectives important for your use of 

plant protection products? Please rate on a scale from 1 (no importance) to 5 (very great 

importance). Mean score (‘don’t know’ not included)  

Objective Mean 
score 

Maximizing net economic outcome 4.6 

Prevent resistance 4.4 

Ensure greatest crop yield 4.3 

Forestall problems  4.3 

Clean fields 4.1 

Professional ambition to use as 
fewest possible pesticides 

4.1 

Price of crop 4.0 

Environmental protection 4.0 

Price of herbicides 3.8 

Price of fungicides 3.8 

Price of insecticides 3.7 

Price of growth inhibitors 3.2 

Costs of bringing out pesticides 3.1 

Work time and planning  3.0 
N=547 

 

Again, ‘ensure greatest crop yield’ turns out to be a very important objective for the 

farmers regarding pesticide use in general (average score 4.3 on a scale from 1 (not 

important at all) to 5 (very important)). Overall, the objective of ensuring greatest 

economic outcome receives the highest average score, but, as in our previous study 

(Pedersen et al. 2012), direct economic considerations in the form of prices on crops 

and pesticides and costs of bringing out the pesticides score lower than most other 

objectives. The recent survey study did not identify statistically significant clusters 

(perhaps due to a smaller sample size than the 2009 study).  However, we do find a 

statistically significant correlation between a high score on price motivation and 

farmers’ propensity to have made considerable changes in their choice of pesticides due 

to price changes, while this is not the case for farmers who rate crop yield as important. 



What this research does show, most importantly, is that a number of different 

motivations are at play for a substantial part of the farm community. There are 

significant differences in farmers’ decision-making rationales. This is most likely the 

reason why it is difficult to reach the level of reductions in pesticide use as predicted in 

ex-ante analyses. Substantial reductions have been reached, but there is still a gap 

between the ex-ante estimations based on economic rational behaviour and actual 

behaviour. As we suggest, this is most likely due to one-dimensional behavioural 

assumptions on farmer motivations. 

 

Conclusion and Directions for Policy Mix Research  

In this article, we have challenged two related assumptions underpinning much ex-ante 

evaluation of environmental policy instruments. Firstly, it is assumed that target groups 

in environmental policy are homogeneous and thus can be expected to respond to policy 

instruments in a similar manner. Secondly, individual target group members are 

expected to respond to policy instruments in an economically rational way, particular in 

relation to MBIs applied in environmental policy. Based on surveys on farmers’ 

motivations and rationales in their response to the Danish pesticide tax, we find that ex-

ante expectations grounded in economic man are not met for the farmer community as a 

whole. Many farmers do behave like economic man, but there is also a large group with 

a more production-oriented motivation who show a weaker response to market-based 

instruments. Consequently, it comes as no surprise that the Danish pesticide tax, despite 

some large reductions in pesticide use (or more precisely pesticide load) after the tax 

reform in 2013, has not reached the reductions predicted in ex-ante economic 

calculations based on rational economic behaviour.  



These findings support Howlett’s (2018) suggestion that more knowledge on the 

match between policy instruments and their targets is needed. The findings also suggest 

that the design principles of policy mixes should be revisited to better take into account 

target group heterogeneity when designing policy mixes consisting of a set of policy 

instruments. Many public policies are indeed composed of a multitude of instruments. 

However, such instrument packages are often not a result of a deliberate strategy to 

design a coherent policy in which instruments are complementary. Rather, a multi-

instrument policy may be a result of layering in which one of several layers of 

instruments are added to an existing policy to address new concerns emerging on the 

agenda. In such situations, the policy may lack a unifying overall logic behind the 

policy mix (Howlett & Rayner 2007; 2013; Kern & Howlett 2009). Hence, there is a 

need to develop methods to improve the design of policy mixes.  

While it is now widely accepted that addressing a problem by implementing 

policy mixes tends to be more effective than a single instrument approach, our findings 

suggest that the principles for designing policy mixes need also to include  diversity 

within the target group of a policy. Gunningham and Sinclair’s (1999) work was 

ground-breaking and still is highly relevant for thinking about design principles for 

policy mixes. They highlighted complementarity as the key principle for combining 

instruments. The argument is that all instruments have weaknesses and strengths in 

addressing a problem and by combining instruments, the weaknesses of some 

instruments can be compensated for by including other instruments that address such 

weaknesses. The concept of complementarity has been translated into the concept of 

consistency in more recent studies, but essentially scholars are talking about the same 

thing. As suggested by Rogge and Reichardt (2016, p.1626), “… consistency captures 

how well the elements of the policy mix are aligned with each [other], … It may range 



from the absence of contradictions to the existence of synergies within and between the 

elements of the policy mix” (see e.g. also Howlett & Rayner 2007; Kern & Howlett 

2009; May & Jochim 2013; Lindberg, Markard & Andersen 2019). If policy designers 

lose sight of complementarity (or consistency), there is a risk that policy mixes may 

become counter-productive where one or more instruments neutralize or diminish the 

effectiveness of other instruments. Gunningham and Sinclair’s (1999) focus was on how 

combining policy instruments in a package could improve effectiveness in terms of 

addressing a problem. This is particularly important when addressing complex and 

multifaceted problems. Different instruments can be targeted at different aspects of the 

problem (Daugbjerg & Sønderskov 2012).  

As we have indicated in the case study, where the target group is heterogeneous, 

individual members respond differently to the behavioural mechanisms of the 

instruments. While Gunningham and Sinclair would probably not disagree that this is an 

important motivation for using policy mixes, their work is based on an implicit 

assumption that target groups are more or less homogeneous. As the recent scholarly 

debate and our data on Danish farmers’ motivations show, target group homogeneity 

cannot be assumed. Therefore, to achieve maximum impact, policy mixes should be 

designed to target various clusters within the target group. Complementarity remains an 

important concern, but if the potential of policy mixes to address complex policy 

problems is to be fully realized, more analytical and practical emphasis must be put on 

establishing how policy mixes can be designed to better address the heterogeneity 

within target groups. This can be considered the second dimension of designing policy 

mixes. An indication that Howlett’s (2018, 101) assertion that the assumption on target 

group homogeneity is underpinning policy instrument design is that even the most 

recent research on policy mixes does not pay attention to target group diversity and how 



this should and can be reflected in policy instrument combinations. While instrument 

research does distinguish between different target groups in situations where achieving 

a policy objective requires that different groups are targeted (see e.g. Mavrot, Hadorn & 

Sager’s (2019) study of tobacco control policy), diversity within a target group, for 

instance within the farming community, has not been paid sufficient attention.    

Though taking target group heterogeneity into account when designing policy 

mixes appears appealing, it can be difficult in practice. From a purely technocratic 

perspective, government could design a policy in which each cluster is targeted by a 

single, or a set of, instrument(s) designed specifically to speak to the motivation and 

decision-making rationales within a specific cluster of individuals within the target 

group. However, this raises two concerns. First, it would cause legal concern about 

equal treatment and raise issues of fairness (see Gunningham and Sinclair 2005). 

Second, it would require that the target group can be clearly subdivided in clusters. This 

may not be possible when data are not available or when many individuals have mixed 

motives.  

With the growing scholarly appreciation that target groups cannot be assumed to 

be homogenous when designing policy measures, more research is needed on how 

policy mixes can match different motivations within a target group. The research on 

different types of motivations within target groups has been growing since the 

publication of Thaler and Sunstein’s 2008-book, Nudge, but there is still a need to link 

the findings of such research more explicitly to research on policy mixes. A focus on 

how instrument combinations can be designed to effectively address policy problems 

where target groups are heterogeneous would mark a new and innovative stage in the 

research on policy instruments and design (see Howlett, Mukherjee, Woo (2015) for an 

overview of the three stages of instrument research). A better understanding of the 



diversity of motivations found within target groups and how instrument packages can be 

designed to achieve a higher policy impact would be welcomed by policy makers. This 

would in particular be true for environmental policy makers who often find themselves 

confronted with recurrently under-achieving policies and politicians who are reluctant 

to introduce tough measures to achieve the stated objective. 
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