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Chapter 6 The Many Roads to Compliance: 

Explaining the Complexity of Patterns 

Contributing to Pesticide Compliance 
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6.1 Introduction  

So far, all the variables defined and designated in the compliance model 

have been examined in isolation, and this has provided some good insights 

into the data. However, it does not allow for a better understanding of the 

complex interactions and combinations of motivations that may explain 

compliance. The previous three chapters studied compliance from the three 

perspectives of amoral calculation, legitimacy and capacity, respectively. 

They not only found that different variables influence compliance 

differently, they also discovered that some variables interweave and join 

forces together and thus influence compliance (e.g., see chapter 4 about the 

links between amoral and moral attitudes, between morals and descriptive 

social norms, between morals and capacity, between general duty to obey 

and procedural justice). All these show that the different variables cannot 

be neatly disentangled. In response, the present chapter seeks to 

understand what they mean in combination, that is, how all the variables 

interact in shaping compliance, for which a systematic qualitative method, 

QCA, is used. QCA is an innovative analytical technique originally 

developed by Charles Ragin (1987). Different from the quantitative 

variable-oriented method, it allows for exploring how individual variables 

behave in specified conjunctions or configurations to produce effects on a 

phenomenon (Ragin & Sonnett, 2004). It sees cases as different data sets 

with different combinations of values of their independent and dependent 

variables. Then by applying the specific QCA logical inference rules, a few 

cases are compared to determine the descriptive inferences or implications 

supported by the data. 87 

Throughout the existing compliance literature, there are generally two 

different but complementary ideas that justify an analysis of the data 

building on QCA logic and tools. Both ideas are premised on the notion 

that compliance results from a combination of different variables. Some 

studies focus on a large range of variables that shape compliance and 

                                                           
87

 For these readers who may be unfamiliar with QCA, it may be helpful to read an online 
instructive explanation: http://www.u.arizona.edu/~cragin/fsQCA/index.shtml. Also there are 
abundant numbers of QCA studies that can be found online. 

http://www.u.arizona.edu/~cragin/fsQCA/index.shtml
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examine which ones contribute to compliance. They seek to simplify 

compliance into patterns to help understand complex combinations of 

compliance variables. For example, Winter and May (2001) analyzed 

compliance motivations including a combination of calculated, normative 

and social motivations, and awareness of rules and capacity in the 

agro-environmental regulatory context in Denmark. By using a quantitative 

statistical method they found possible factors that contributed to 

compliance. The second approach is to group these variables into a few 

ideal types (two or three). Such an ideal-type approach contributes to a 

simplified understanding of compliance, e.g., Kagan and Scholz (1984) 

extracted three ideal types of compliance motivations: amoral calculation, 

beliefs in the rule of law, and competence of the regulated entity. Inspired 

by the two approaches which have already led to both theoretical and 

methodological advances in understanding compliance, this chapter applies 

an explorative use of the QCA method which may hold the promise of 

better understanding how variables and their interactions are related to 

compliance. Building on QCA logic and tools, this chapter explores the data 

in two ways: one involves discussing the interactions between all individual 

variables and exploring a path(s) through which variables interact to 

produce compliance; the other discusses the interaction between the 

variables when grouped into the ideal types found in the existing literature: 

capacity, amoral calculation and legitimacy. By employing the two 

currently dominant approaches, this chapter seeks to advance the 

understanding of compliance by appreciating the interactions among the 

variables. 

Based on the QCA analysis for data gathered from 119 in-depth 

interviews with vegetable farmers in three counties of Hunan province in 

China, this chapter draws the following conclusions. We found that while 

the patterns approach normally traces relatively confined patterns of 

variables in explaining compliance, this chapter depicts a different picture 

when using QCA logic and tools: there were complex paths with plural and 

contingent combinations of variables leading to compliance. We also found 

that the QCA data did not fit the ideal typical approach discussed in the 

literature. Not singular but plural constellations of the three broader 

categories were discovered. Nevertheless, the ideal typical approach could 

be used as a tool, to some extent, by simplifying complex patterns and 
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understanding how variables interacted to shape compliance as well as 

figuring out possible underlying compliance dynamics. 

The rest of the chapter is organized as follows. First, the recent two 

types of literature on simplifying compliance are introduced: the variable 

pattern approach and the ideal typical theorizing, and the specific aims of 

the chapter are emphasized. Then  the methods of data collection are 

introduced as well as specific measurement approaches, and  the QCA 

data are analyzed on the basis of both simplifying approaches and the 

results subsequently discussed further. The conclusion discusses the 

implications for enforced pesticide regulation in the developing context 

and for compliance studies in general. 

6.2 Literature Review and Conceptual Development  

Recent years have witnessed a rapid development of compliance studies 

and an extensive increase in the literature in differing regulatory contexts. 

This chapter focuses on two particular strands that have sought to simplify 

compliance through patterns and ideal types. Each is built on the notion 

that compliance can be explained by combinations of several variables and 

extends the deterrence theory to understand a broader range of regulatory 

compliance behavior. The variable pattern approach focuses on particular 

variables and patterns found in their interactions in the data, while the 

ideal-types approach theorizes compliance first in ideal types and then uses 

variable measures to study them.  

6.2.1 Understanding the Patterns Approach 

Chapter 2 has already elaborated and defined eight relevant compliance 

variables involved in the study: deterrence, operational cost-benefit 

calculation of compliance, descriptive social norms, morals, general duty to 

obey, procedural justice, ability to obey and legal knowledge. All of them 

reflect plausible alternative factors that might affect compliance. Building 

on these variables, the literature considers compliance as patterns.  

The variable pattern approach has proved itself in different disciplines 

and domains (e.g., economics, criminology, psychology, political science 

and regulation), as well as in differing regulatory contexts. Studies have 
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engaged with both individual and organizational levels. Some recent 

regulatory compliance studies that have sought to identify combinations of 

variables or relationships among variables that explain compliance are 

summarized in Table 6.1. The majority of them were discussed in Parker & 

Nielsen’s (2012a) highly influential collection contributing to corporate 

compliance. Moreover, they explain compliance in a top-down manner 

(deductively oriented) by starting with a review of the literature and then 

deciding to focus on a number of variables. 

Table 6.1 Variable patterns in some recent regulatory compliance studies 
Author (s)

88
 Specific regulatory context  Variables involved  

A B C D E F G H 

Tyler (1990, 2012) General regulation + +  + + +   

Grasmick & Bursik 
(1990) 

Tax, petty theft and drunken 
driving regulation for US 
citizens 

+  + +     

Hutter (1997, 2012) Occupational health and safety 
regulatory context in England 
and Wales 

+ +  + +    

Winter & May (2001) Agro-environmental regulation 
for Danish farmers 

+ +   +  + + 

May (2004) Building safety regulation for 
US homebuilders 

+ +  + +  + + 

Vandenbergh (2003) Environmental regulation +  + + +  + + 

Lee (2008) Environmental regulatory 
context in America 

 +    +   

Paternoster & 
Simpson (1993); 
Simpson & Rorie 
(2012) 

Corporate regulatory context + + + + +    

Thornton et al. 
(2005); Kagan et al. 
(2012) 

Corporate environmental 
regulation in US, Canada, 
Australia and New Zealand 

+ + +  +    

Nielsen & Parker 
(2008, 2012); Parker & 
Nielsen (2012b) 

Corporate compliance in 
Australia 

+ + + + + + +  

Note: A = deterrence; B = operational cost-benefit calculation of compliance; C = descriptive 
social norms; D = morals; E = generally duty to obey; F = procedural justice; G = ability to obey; 
H = legal knowledge; + signifies that it is relevant.  

The pattern approach assumes that compliance motivations in relation 

to regulatory compliance are different variables (Nielsen & Parker, 2012: 

429), that is, the regulated actors hold multiple or mixed motives. The 

                                                           
88

 Many studies make claims, but only a few actually study these claims. This table 
summarizes a number of these studies. 
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authors of these studies show that different variables behave in specified 

conjunctions or configurations to produce effects on specific dependent 

variables. Some of them provide a general explanation of a given 

phenomenon, which hypothesizes about how variables operate individually 

and independently, and aims to explore a singular pattern explaining how 

and why individual variables work on shaping compliance. Among them, a 

few studies have made efforts to explore broadly how multiple variables 

affect compliance (e.g., Winter & May, 2001; May, 2004; Thornton et al., 

2005). Other scholars largely focus on one specific perspective and explain 

how the variables involved contribute to compliance, like Tyler (1990) who 

analyzed compliance from a procedural justice and general duty to obey 

perspective, and Paternoster and Simpson (1993; Simpson & Rorie, 2012) 

who viewed compliance from an economic or material perspective. 

Basically, these scholars have sought to find a “fixed” and significant pattern 

of a “variable-oriented” constellation.  

Other studies provide plural and contingent patterns showing how and 

under what conditions variables behave in specified conjunctions to 

produce effects on compliance (e.g., Kagan et al., 2012; Nielsen & Parker, 

2008, 2012). In Lee’s (2008) study of how regulated actors’ identity as 

formulated by socio-political contexts influences compliance, he argued 

that different patterns of social and political relations lead to situational 

judgments of the regulated actors’ identities of self and others which, in 

turn, lead to differences in behavioral choices. Nielsen and Parker (2012) 

distinguished three categories of compliance motives: economic, social and 

normative. Using data from a quantitative survey of the thousand biggest 

companies in Australia, they found that corporations do not divide into 

types motivated exclusively by singular priorities, but rather, each firm 

exhibits a different constellation of these three motives shaping 

compliance.  

Generally, the pattern approach explains compliance by combinations 

of variables. However, there are differences in the proposed explanations of 

the complexity of patterns. Some studies see compliance as a journey along 

a predetermined or fixed behavioral path (Lee, 2008). Compliance is 

considered a mathematical formula, that is, if we have this plus and this 

minus, then we may have compliance. This ignores the complexity of 

regulated actors and focuses on the direct effects of compliance 
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motivations but without addressing the basis for different motivations. 

Others take the notion that constellations of compliance motives differ. 

Thus, the pattern approach largely explains the interaction and complexity 

of compliance motivations without systematically examining how the 

interacting motivations affect compliance.  

6.2.2 Understanding the Ideal Typical Approach 

Another part of the literature recognizes that compliance variables can be 

grouped into ideal types. While these scholars did not directly mention 

ideal types in their studies, this chapter we define each ideal type as 

representing one or several motives that play vital roles for a typology of 

the regulated entity. Some recent studies that distinguish different ideal 

types when analyzing compliance are summarized in Table 6.2. 

Table 6.2 The ideal types in some regulatory compliance studies 
Author (s) Specific 

regulatory 
context  

Ideal types 
involved  

Brief descriptions 

Kagan & 
Scholz (1984) 

General 
corporate 
regulation 

Amoral 
calculation 

Motivated by profit-seeking 

Principled 
agreement 

Motivated by belief in the rule of law or 
long-term interests 

Competence  Restricted by the competence of the 
regulated entity 

Braithwaite 
(2003, 2009) 

Tax 
regulation 

Commitment Motivated by moral obligation 
Capitulation Motivated by an acceptance of the 

authority as a legitimate power to pursue 
the collective’s goals 

Resistance Motivated by doubts about the authority 
Disengagement Motivated by ignorance of the authority 

and the law 
Game playing Motivated by seeking possibilities to 

increase the regulated entities’ own 
interests 

Kirchler 
(2007; et al., 
2008; & 
Wahl, 2010; 
Muehlbacher 
et al., 2011) 

Tax 
regulation 

Voluntary 
compliance 

Motivated by profound trust in the 
authority 

Enforced 
compliance 

Motivated by low trust of the authority, 
but strong power of the authority to 
effectively audit and sanction wrong 
behaivor 

Tax avoidance  Motivated by intention to reduce taxes 
within the legal range of the law but 
deterred from illegal reductions 

Tax evasion Motivated by both low trust in authority 
and weak power of the authority 
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Table 6.3 The ideal types in some regulatory compliance studies (continued) 
Author (s) Specific 

regulatory 
context  

Ideal types 
involved  

Brief descriptions 

Law 
Enforcement 
Expertise 
Center 
(LEEC) of the 
Dutch 
Ministry of 
Justice 
(2004) 

General 
regulation 

Unconscious 
compliance 

Affected by other influences despite 
limited legal knowledge 

Unconscious 
non-compliance 

Restricted to limited legal knowledge  

Spontaneous 
compliance 

Motivated spontaneously even if without 
any enforcement whatsoever, 
given the condition of knowing the law 

Spontaneous 
non-compliance 

Motivated spontaneously regardless of 
the risks of inspection and detection, 
punishment or the severity of the 
potential punishment, given the 
condition of knowing the law 

Conscious/ 
calculating 
compliance 

Motivated by calculation under the 
conditions of enforcement activities and 
of knowing the law 

Conscious/ 
calculating 
non-compliance 

Motivated by calculation under the 
conditions of enforcement activities and 
of knowing the law 

The good ones Motivated by great respect for the 
authority 

The bad ones Motivated by great disrespect for the 
authority 

 

As presented in Table 6.2, Kagan and Scholz (1984) were the initial 

scholars who extracted ideal types of regulatory compliance. They primarily 

defined three images of the regulated entities: amoral calculators who are 

profit seeking; political citizens who comply partly because of their belief in 

the rule of law and partly as a matter of long-term self-interest; and 

potentially incompetent entities who may violate owing to organizational 

failure. They explicitly analyzed the three types of regulated entities and 

corresponding enforcement strategies. In addition, they concluded that if 

enforcement and regulation are confined to one of the ideal types, it will 

fail, and each ideal type has its own limits. Braithwaite (2003, 2009) 

analyzed tax compliance by distinguishing five ideal types, namely 

motivational postures that describe the stance of taxpayers or the way they 

position themselves in relation to the regulatory authority: commitment, 

capitulation, resistance, disengagement and game playing. Commitment 

refers to taxpayers’ beliefs about the law and moral obligation to public 

interest; capitulation refers to their acceptance of the tax authority as 

legitimate to exercise power and set up to pursue the collective’s goals; 

resistance refers to their doubt about the intentions of the authority to 
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behave cooperatively; disengagement refers to their negative orientation 

towards the authority which correlates with resistance; game playing refers 

to their detection of possibilities to increase their own interests in front of 

the authority and the law. In their definition, the first two postures reflect 

an overall positive orientation to authority, while the latter three are 

defiant. They further developed detailed indicators measuring the five 

postures of Australian taxpayers. Inspired by Braithwaite’s postures, 

Kirchler and his co-authors (2007; & Wahl, 2010) defined four ideal types in 

the tax regulatory regime: voluntary versus enforced compliance, tax 

avoidance and tax evasion, and developed a standardized inventory to 

measure different facets of compliance. Such a standardized inventory 

consists of 20 items for the four scales, and can be used as a tool for 

measuring compliance in its entirety, or for distinguishing between and 

measuring single scales independently. Here the four ideal types largely 

resulted from Kirchler’s “slippery slope” framework. It was a conceptual 

tool graphically presented in a three-dimensional space with the power of 

authorities, trust in authorities, and tax compliance as dimensions. The 

framework was proposed to capture the interaction of power and trust 

dimensions in relation to compliance. In the tax regulatory context, they 

defined that power is related to variables like tax legitimacy, the budget 

allocated to them by a government, support from the population, and 

knowledge and attitudes; trust indicates the opinions of individuals and 

social groups (Kirchler et al., 2008; Muehlbacher et al., 2011; Kirchler & 

Wahl, 2010). In 2004, the IEEC of the Dutch Ministry of Justice developed 

the “Table of Eleven” for monitoring the level of compliance with 

legislation, which has been broadly used within the Dutch government. The 

“Table of Eleven” consists of eleven dimensions: knowledge of the rules; 

costs/benefits expressed in time, money and effort; degree of acceptance of 

the policy and rules; respect for authority; non-governmental control/social 

control; risk of reporting; risk of inspection; risk of detection; selectivity; 

risk of sanction; severity of sanction.89 Built on the eleven dimensions, 

so-called “Compliance Estimates” were developed which depict eight ideal 

                                                           
89 

For more detailed information concerning the eleven dimensions, see the IEEC of the Dutch 
Ministry of Justice (2004). 



THE MANY ROADS TO COMPLIANCE 217 

 

types. They are: unconscious compliance/noncompliance; spontaneous 

compliance/noncompliance; calculating compliance/noncompliance; the 

good/bad ones. 90 

Generally, the ideal-types approach explains compliance by grouping 

compliance motives into several typologies, which provides an alternative 

way to analyze compliance motives, distinguish different typologies of the 

regulated entities, and develop responsive enforcement strategies to 

enhance compliance. Nevertheless, although emphasizing that these ideal 

types should be considered together, most of these studies did not 

elaborate on the interaction of compliance motivations as well as how these 

ideal types with multiple motives interact to produce compliance. A few 

scholars like Kirchler (et al., 2008; Kirchler & Wahl, 2010) have made efforts 

to advance the theory of interaction of compliance motivations. They 

proposed the “slippery slope” framework to depict a dynamic picture of 

power-trust dimensions by analyzing how they interact to shape 

compliance. However, how the two dynamically interact to shape 

compliance is not proven in reality. 

To sum up, this chapter concludes that different compliance variables 

interact in the form of set patterns or can be categorized into ideal types. 

Accordingly, it aims to explore how different variables interact together in 

shaping compliance and if the QCA data analyzed can be understood in the 

form of patterns or ideal types.  

6.3 Methodology 

This chapter seeks to explore and explain how compliance variables 

interact to shape the vegetable farmers’ pesticide behavior. As already 

discussed in chapter 2, this study analyzes compliance by combing both 

quantitative and qualitative methods by interviewing a medium-sized 

sample of respondents (for the specific sampling strategy, see chapter 2 

about case selection), which benefits from a broader representativeness and 

better understanding of the subjective and contextual perspective of the 

regulated actors. All 119 farmers interviewed should be considered as 

                                                           
90

 For more detailed information concerning the “Compliance Estimate” and the eight ideal 
types, see the IEEC of the Dutch Ministry of Justice (2004). 
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diverse combinations of compliance motivations as conditions, which has 

been a difficult issue to tackle using conventional statistical techniques. 

Consequently, this chapter employs a specific case-oriented configurational 

comparative method (csQCA) to connect theory and the collected case data 

better. Configurational comparative methods are supposed to be a good 

way of fully understanding the conditions under which the outcome occurs. 

Rather than focus on the net effects of causal conditions, case-oriented 

explanations emphasize their combined effects (Ragin, 2000; Ragin & 

Sonnett, 2004; Mahoney & Goertz, 2006; Verweij et al., 2013; Befani, 2013).  

So far, QCA has been widely applied in the social sciences. It has 

encountered some criticisms like being essentially static, its weak ability in 

chronological process-tracing, and the adoption of a simplification method 

by dealing with cases that exist logically but do not exist empirically, which 

goes beyond the scope of this contribution (Boswell & Brown, 1999; Rihoux, 

2003; 2006; Befani, 2013). This chapter employs QCA mainly for the 

following reasons. First, different from strictly quantitative statistical or 

qualitative studies, QCA enables us to capture a representative yet still 

richer set of data about a phenomenon. Second, QCA appears a helpful tool 

to understand better the various combinations of variables that may be 

involved in explaining a phenomenon, for instance compliance. Building on 

QCA logic and tools, each case is considered as a whole (holistic approach) 

and represents configurations of variables that bring about a certain 

outcome (Ragin, 2008a; Rihoux, 2013). Unlike a purely statistical 

variable-oriented method that assumes that causal conditions are 

“independent” variables whose effect on the outcome is both linear and 

additive, QCA assumes that the causation is complex and dependent. The 

key to QCA is that it sees cases as configurations of conditions and lists and 

counts all the combinations of variables to analyze casual configurations by 

using the so-called truth table (Ragin, 1987; Ragin & Sonnett, 2004; Ragin, 

2008a). Third, QCA helps clarify required conditions by comparing 

different configurations of cases with conjunctional conditions. In QCA, 

causal combinations are expressed in terms of necessity and sufficiency. 

Necessity refers to the situation that the outcome cannot be produced 

without a condition; sufficiency refers to the situation that a condition itself 

can produce the outcome without the help of other conditions (Ragin, 

2000, 2008a; Schneider & Wagemann, 2010; Verweij et al., 2013).  
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This study was designed around collecting binary data, which allowed 

us to use the conventional csQCA (crisp-set QCA) method.91 CsQCA 

demands binary-coded data, with 1 indicating membership and 0 indicating 

non-membership (Ragin, 2008a). The detailed coding system for both 

dependent and independent variables is shown in the appendix (see Part E 

Measuring Compliance and Compliance Motivations for CsQCA in the 

Appendix). The csQCA analysis allows us to see what patterns there are in 

the variables and then to summarize these variables into combinations 

which may or may not be grouped into broader ideal types. As such, it 

studies compliance variable combinations inductively, looking at whether 

there are patterns in them and also whether they conform to the ideal types 

as discussed in the existing literature. This helps to explore whether the 

existing clusters of variables or the ideal types are adequate heuristics to 

explain compliance, in other words, whether the patterns and ideal types 

found in the study fit the clusters of variables and ideal types that the 

existing literature has found. 

QCA is based on Boolean principles by which, first, a case is a data set 

defined as a combination of both independent and dependent variables in 

the form of “present” or “absent” (Ragin, 1987). Second, the specific logical 

inference Boolean minimization is applied to simplify/reduce the number 

of inferences to a minimum. Boolean minimization is a straightforward rule 

for simplifying and reducing primitive expressions and formulating more 

succinct Boolean statements. The principle is: if two Boolean expressions 

differ in only one causal condition yet produce the same outcome, then the 

causal condition that distinguishes the two expressions can be considered 

irrelevant and can be eliminated to create a simpler and combined 

expression (Ragin, 2008a: 38). Van der Heijden’s (2009) painters example is 

helpful for understanding the QCA logic and steps: Imagine two 

painters/cases who both have green paint on their pallet after mixing 

several other colors. That is, green is the outcome/dependent variable. 

Then after analyzing their boxes of paints, it is found that the 

                                                           
91

 A conventional/crisp set is dichotomous, with a variable either in or out of a set. Thus, 
comparably it can be coded in a binary way, e.g., with 1 indicating “in”, and 0 indicating “out”. 
For data collected and coded by multiple categories, e.g., in the interval between 0 and 1, 
fuzzy-set QCA (fsQCA) can be used (see Ragin, 2000; 2008b). 
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causes/independent variables for the first painter could be blue, red, and 

yellow; while for the other, they are only blue and yellow. Thus, for the first 

QCA step, the first case may be presented as: “blue present”, “yellow 

present” and “red present”, and thus “green present”; the other as: “blue 

present”, “yellow present” and “red not present”, and thus “green present”. 

Then comes the Boolean minimization step. Because red is the only cause 

that distinguishes the two cases that have the same outcome, then the use 

of red can be removed as a cause of the outcome “green” (Van der Heijden, 

2009: p96-97).  

Specifically, the csQCA analysis steps for this chapter are presented as 

follows: 92  first, the original combinations of input values and their 

associated output values for all cases were “synthesized” by csQCA (see 

Tables F-1(a), F-2(a) and F-3(a) in the Appendix), with both compliance and 

compliance as negation included (Ragin, 1987, 2008a; Rihoux & De Meur, 

2009; Caramani, 2009; Befani, 2013). Notice that after creating a table from 

the raw data, the researcher should develop a rule for classifying some 

combinations as relevant and others as irrelevant based on their frequency 

and then distinguish configurations that are subsets of the outcome from 

these that are not based on the consistency threshold (Ragin, 2008a: 46). 

Since the total N is moderately large, we set 2 as the frequency threshold to 

make sure some of the uninteresting cases were deleted.93 The consistency 

threshold was kept as the default 0.8 (Ragin, 2008a: 47). Second, these 

models based on the Boolean minimization principle were logically 

simplified. Here it is necessary to decide how to deal with the simplified 

logical inferences that result in a complex, intermediate, or parsimonious 

solution (Ragin, 2008a). This chapter chose the complex solution as it is the 

most conservative method and leads to the most complex results since it 

only focuses on the empirical information (Schneider & Wagemann, 2006; 

Verweij et al., 2013). Moreover, unlike most compliance studies focussing 

on exploring factors that contribute to compliance, QCA also provided a 

                                                           
92

 This chapter employs the fs/QCA 2.0 software developed by Charles C. Ragin, Kriss A. Drass 
and Sean Davey. The software can be downloaded from the website:  
http://www.u.arizona.edu/~cragin/fsQCA/. 
93

 Here the frequency threshold is selected based on the number of cases shown in the 
number column, and it should be 1 or 2 when the total number of cases is relatively small 
(Ragin, 2008a: 46).  

file:///C:/Users/234/Desktop/2.htm
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logical channel to figure out possible patterns contributing to 

noncompliance, which helps us to understand why some regulated actors 

do not comply with the law while others do. Moreover, original 

combinations that each simplified pattern relates to were illustrated (see 

csQCA solutions and simplified pattern charts in Part F of the Appendix).  

6.4 Understanding Compliance as Patterns of Variables 

Compliance can be simplified by either patterns or ideal types. This section 

mainly examines how the “pattern” approach is adapted to the selected 

group of vegetable farmers. Based on the QCA logic and tools, how and why 

vegetable farmers with different memberships in various causal categories 

comply or do not comply with relevant pesticide rules is analyzed (see 

Table 6.3).  

Table 6.4 Simplified patterns for compliance to different pesticide behaviors 
Use of types of 
pesticides 

No. of 
cases  

Disposal of 
pesticide 
containers 

No. of 
cases 

Time interval No. of 
cases  

P1. b* C * F * G * H 
* I * j 

48 P1. b * c * d * e * G 
* H * j 

22 P1. b * C * d * e * 
F * G * H * j 

18 

P2. a * b * C* E * F 
* G * H* j 

27 P2. b * d * e * G * 
H * I * j 

 24 P2. A * b * C * d * 
e * F * H * i * j 

4 

P3. a * b * d * e * F 
* G * H * I * j 

9 P3. A * b * C * e * 
G * H * I * j 

11 P3. a * b * d * e * 
F * G * H * I * j 

 14 

P4. a * b * C * D * 
E * F * G * H * I 

10   P4. A * b * C * e * 
F * G * H * I * j 

7 

Note: P = simplified patterns based on QCA logic and tools; A = family gross income 2011; B = 
legal knowledge from the law; C = legal knowledge from other related sources; D = deterrence 
from the state; E = deterrence from other sources; F = operational cost-benefit calculation of 
compliance; G = descriptive social norms of compliance; H = morals; I = generally duty to obey; 
J = procedural justice; the lower-case letters represent the absence of a given causal factor; * 
signifies logical AND. 

This study did not find a singular path for different compliance 

behaviors. It always found complex patterns with combinations of 

attributes that explain the three pesticide behaviors, with each pattern 

involving a group of cases.  

As shown in Table 6.3, different pesticide behaviors possess different 

clusters of variables. Specifically, for the use of types of pesticides, there are 

four patterns involving many variables contributing to the vegetable 

farmers’ compliance; for disposal of pesticide containers, there are three 

patterns stimulating compliance; for the time interval, there are four 
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complex patterns involving different combinations of variables contributing 

to compliance. In general, for each pesticide behavior, within the selected 

cases, complex patterns with multiple combinations of variables interacted 

to stimulate or hamper compliance.  

In addition to the pattern varying for the different pesticide behaviors, 

variation also exists for different types of vegetable farmers. There are three 

types in this study, and each type is alike in terms of family gross income, 

acknowledgement of legal knowledge, and even the sources and the 

descriptive social norms. Nevertheless, they cannot be captured by one 

pattern, even within each type. Specifically, for the use of types of pesticide, 

individual and SCA vegetable farmers who indicated compliance distribute 

among different patterns; for disposal of pesticide containers, individual, 

SCA and MLC vegetable farmers distribute among different patterns; for 

time interval, all three types of vegetable farmers distribute among different 

patterns. Thus, for each type of farmer, multiple patterns were always 

found involving many variables contributing to their compliance behavior 

(for more details, please see Part F in the Appendix).  

Furthermore, although there is no singular pattern for pesticide 

compliance, some variables were found to recur in all the patterns 

identified for compliance behavior94, i.e., required conditions. For all 

vegetable farmers who indicated compliance with the legal use of 

pesticides, the presence of an operational cost-benefit calculation of 

compliance, descriptive social norms of compliance, and morals are likely 

the necessary conditions, while legal knowledge obtained from the law is 

likely never necessary for compliance. Specifically, for all vegetable farmers 

who indicated applying legal types of pesticides, none of them expressed 

correct legal knowledge obtained from the law. All of them made a positive 

operational cost-benefit calculation of the legal use of types and believed 

that most people comply with the law like they do. They also stated 

negative opinions on the illegal use of types of pesticides. For all vegetable 

farmers who indicated compliance with rules on container disposal, the 

presence of descriptive social norms of compliance and morals are likey the 

                                                           
94

 Note that defining always necessary conditions should be further justified by analyzing 
consistency and coverage of the necessary conditions (see Schneider & Wagemann, 2012, 
Chapter 5, and 9). 
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necessary conditions, while legal knowledge obtained from the law, 

deterrence from other sources and procedural justice are likely not 

necessary. Specifically, all of these vegetable farmers believed that most 

people comply with the law like they do. They also expressed negative 

views on illegal disposal. None of them indicated getting legal knowledge 

on the disposal of pesticide containers from the law, deterrence from other 

sources, or positive views concerning procedural justice. For all vegetable 

farmers who indicated compliance with rules on the time interval, 

operational cost-benefit calculation of compliance and morals are likely 

always necessary conditions, while legal knowledge obtained from the law, 

deterrence from other related sources, and procedural justice are likely 

never necessary for compliance.  

The logical channel for exploring possible patterns to explain the 

regulated actors’ violation behaviors can also be achieved by QCA logic and 

tools (see Table 6.4).  

Table 6.5 Simplified patterns for compliance as absent for different pesticide 
behaviors 
Use of types of 
pesticides 

No. of 
cases  

Disposal of 
pesticide 
containers 

No. of 
cases 

Time interval No. of 
cases  

P5. b * C * d * e * f 
* g * h * i * j 

4 P4. b * c * d * e * g 
* I * j 

34 P5. a * b * d * e * 
f * g * j 

36 

P6. a * b * C * d * e 
* f * g * h * j 

5 P5. a* b * d * e * g 
* I * j 

29 P6. b * d * e * f * 
g * I * j 

42 

P6. a * b * c * d * e 
* g * h * i 

9 P7. a * b * C * d * 
e * f * g * h * i 

5 

P7. A * b * c * d * e 
* g * H * j 

4 P8. a * b * c * d * 
e * f * g * h * I 

14 

Note: abbreviations: see Table 6.3. 

Specifically, we found that there are two patterns explaining vegetable 

farmers who indicated violating the regulatory rules on the use of types of 

pesticides, four patterns for these who indicated violating the rules on the 

disposal of pesticide containers, and four patterns for these who indicated 

disobeying the rules on the time interval (for more details, please see Part F 

in the Appendix). Similarly, there are multiple patterns involving many 

variables that produce pesticide violation behaviors. In addition, some 

conditions always recur for the patterns identified for different violation 

behaviors. Generally, this helps us to explore the difference between these 
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who comply and these who do not, and further our understanding of the 

complexity of compliance patterns as well as of violation patterns. 

Short Summary 

This section employed the QCA method to analyze data collected from the 

selected group of respondents through the variable pattern approach. First, 

it found that there were some conditions that recurred in all the patterns 

contributing to compliance. Second, different regulatory rules and different 

types of farmers elicited different combinations of compliance motivations. 

In terms of each type of vegetable farmers’ pesticide behavior, there were 

some complex patterns involving many variables that contributed to their 

compliance or violation behaviors. As Kagan et al. (2012) have argued, 

compliance motivations often differ from nation to nation, from region to 

region within nations, from firm to firm, and sometimes even from facility 

to facility within the same corporation. To sum up, the variable pattern 

approach employed in this section helps simplify and clarify all the 

compliance variables, discover complex patterns with plural and contingent 

clusters of variables that produced compliance, and figure out that the type 

of behavior and the type of farmer were two key variables explaining 

variations in patterns of compliance. It also helps demonstrate and support 

the earlier complex findings concerning compliance variables and their 

interactions discovered in Chapters 3, 4 and 5. 

6.5 Understanding Compliance as Ideal Types 

The ideal typical approach emphasizes that compliance motivations can be 

simplified by grouping different motives into broader ideal types, with each 

type labeled as an independent path to compliance. This section examines 

how the variables involved in each discovered pattern can be summarized 

into broader ideal types.  

Based on Kagan and Scholz’s (1984) defined broader categories, this 

chapter groups all the variables into three ideal types: capacity (ability to 

obey and legal knowledge), amoral calculation (deterrence and operational 

cost-benefit calculation of compliance), and legitimacy (descriptive social 

norms, morals, general duty to obey and procedural justice). In order to 

clearly explore the levels of different ideal types, a specific strategy was 
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developed: i) low capacity indicates the absence of both family gross 

income and legal knowledge from either the law or other sources; medium 

capacity indicates the presence of any of the two variables; high capacity 

indicates the presence of both; ii) low amoral calculation indicates the 

absence of both deterrence from either the state or other related sources 

and the operational cost-benefit calculation of compliance; medium 

calculation indicates the presence of any of the two variables; high amoral 

calculation indicates the presence of both; note that for the disposal of 

pesticide containers, low amoral calculation indicates the absence of 

deterrence from either the state or other related sources, and high amoral 

calculation indicates the presence of deterrence from either the state or 

other related sources; iii) low legitimacy indicates the absence of all four 

variables involved; medium legitimacy indicates the presence of any two 

variables involved; high legitimacy indicates the presence of any three or all 

four variables. Specific simplified ideal types for different pesticide 

compliance behaviors are presented in Table 6.5. 

Table 6.6 Simplified ideal types for different pesticide compliance behaviors 
Use of types of 
pesticides 

No. of 
cases  

Disposal of 
pesticide 
containers 

No. of 
cases 

Time interval No. of 
cases  

S1. Medium 
capacity * medium 
amoral calculation * 
high legitimacy 

48 S1. Low capacity * 
low amoral 
calculation * 
medium 
legitimacy 

22 S1.  Medium 
capacity * medium 
amoral calculation * 
medium legitimacy 

18 

S2. Medium 
capacity * high 
amoral calculation * 
medium legitimacy 

27 S2. Low capacity * 
low amoral 
calculation * high 
legitimacy 

 24 S2. High capacity * 
medium amoral 
calculation * low 
legitimacy 

4 

S3. Low  capacity * 
medium amoral 
calculation  *  
high legitimacy 

9 S3. High capacity * 
low amoral 
calculation * high 
legitimacy 

11 S3. Low capacity * 
medium amoral 
calculation * high 
legitimacy 

14 

S4. Medium 
capacity * high 
amoral calculation * 
high legitimacy 

10 S4. High capacity * 
medium amoral 
calculation * high 
legitimacy 

7 

Note: S = simplification in the broader categories; * signifies logical AND. 

Based on the developed strategy, and when focussing on each pattern 

that contributes to compliance, this chapter finds that none fits any 

singular ideal type as there are always multiple variables involved. Using 

the ideal typical approach does not immediately make it much easier to 
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find coherent patterns in the data. There are complex constellations of the 

three broader categories. In light of Kagan and Scholz’s (1984) definition of 

the three ideal types, the level of each category varies in each pattern. Some 

categories provide a better explanatory framework at certain times than at 

others. Specifically, in terms of compliance with the use of types of 

pesticides, medium capacity works on the three patterns except S3, where 

there is a low capacity, and amoral calculation could be at either the 

medium level or high level, which is the same for legitimacy; regarding 

compliance with pesticide container disposal, capacity could be either high 

or low, amoral calculation is always low, and legitimacy is at least medium; 

in terms of compliance with time interval, capacity varies at all three levels, 

amoral calculation is at least medium, and legitimacy also varies at all three 

levels. Thus, this chapter finds that, as Kagan and Scholz (1984) have 

argued, there is no singular ideal type that produces compliance, nor is a 

simplified combination of ideal types found in the data.  

Nevertheless, the ideal typical approach can serve as a tool to reveal 

the balances that shape compliance. It helps to uncover the dynamic 

interactions of capacity-amoral calculation-legitimacy dimensions in 

shaping the vegetable farmers’ pesticide compliance. This section, in light 

of Kagan and Scholz’s (1984) ideal types, continues to explore the dynamic 

interactions between compliance and compliance variables.  

Specifically, for the use of pesticide types, there are four constellations 

of the broader ideal types (see Table 6.5). The four constellations as well as 

the interactions amongst the three ideal types are summarized and 

illustrated in Figure 6.1. Generally speaking, the constellations suggest that 

vegetable farmers always indicated compliance with at least a medium 

capacity (except S3). Note that for vegetable farmers who indicated a low 

capacity, they indicated compliance with a medium amoral calculation and 

a high legitimacy (S3). Moreover, amoral calculation and legitimacy always 

need to be balanced, with one at least at a high level. This is similar to some 

extent to Kirchler et al.’s findings (2007). Kirchler and his co-authors are 

among the very few scholars who explored the determinants’ dynamic 

interactions for understanding regulatory compliance, and constructed a 

“slippery slope” framework to explain how the power-trust dimensions and 

their interactions jointly influence the level of tax compliance. He depicted 

a dynamic picture which predicted not only a dynamic relationship 
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between tax compliance and trust-power dimensions but also a lively 

interaction built on the reciprocal principle for the trust and power 

dimensions. 

 

 

Figure 6.1 Interaction of compliance categories for use of types of pesticides 

Regarding the disposal of pesticide containers, there are four 

constellations of the three broader ideal types, which are illustrated in 

Figure 6.2. In general, vegetable farmers indicated compliance under the 

condition of at least a low capacity, amoral calculation was always low, and 

legitimacy was at least medium. Note that for vegetable farmers with a high 

capacity, they indicated compliance with a low amoral calculation and a 

high legitimacy (S3). All three combinations suggest that compliance only 

occurs under conditions of at least the presence of both descriptive social 

norms of compliance and morals (see Table 6.3). 

 

 

Figure 6.2 Interaction of compliance categories for container disposal 

With regard to the time interval, there are four constellations of 

variables designated in the three broader ideal types (see Table 6.5). 

Generally speaking, vegetable farmers indicated compliance under the 

condition of at least a medium capacity (except S3), as well as at least a 

medium amoral calculation and a medium legitimacy (except S2). Note that 

for vegetable farmers with a low capacity, they indicated compliance under 
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conditions of a medium amoral calculation and a high legitimacy (S3); and 

for vegetable farmers with a low legitimacy, they indicated a high capacity 

and a medium amoral calculation (S2). Figure 6.3 summarizes and depicts 

the four constellations as well as the interactions amongst the three ideal 

types. 

 

 

Figure 6.3 Interaction of compliance categories for time interval 

Short Summary 

To summarize, based on the ideal typical approach that analyzed QCA data 

collected from the selected group of respondents, it was found first that, in 

terms of each pesticide behavior of every type of vegetable farmer, there are 

always multiple constellations of ideal typical explanations for their 

compliance. Second, compliance categories dynamically interacted to 

stimulate or hamper their compliance behavior. For example, for the use of 

types of pesticide, amoral calculation and legitimacy balanced each other to 

produce compliance. Third, all three categories played important roles in 

stimulating compliance behavior, while the influence of amoral calculation 

and legitimacy was more obvious, and sometimes legitimacy was even more 

vital. Taking pesticide container disposal as an example, the presence of the 

legitimacy elements, including descriptive social norms of compliance and 

morals, was likely a necessary condition for compliance, and sometimes the 

two of them could constitute sufficient conditions to stimulate compliance. 

6.6 Chapter Conclusion 

The preceding analyses provide evidence for identifying and simplifying 

multiple variables leading to the vegetable farmers’ pesticide compliance 

behavior. As with any empirical research, a number of caveats apply to this 

study. First, the setting was limited to vegetable farmers’ pesticide 
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regulatory practices in only one country. The definitive statement made for 

both the regulatory regime and theoretical implications should be 

deliberated. The second caveat is that the data were collected through 

interviews and observation, which may result in bias or misunderstanding 

between the interviewer and interviewee, and thus affect the compliance 

rates and compliance variables measured. Third, the findings in this 

chapter was based on a moderately large number of respondents selected 

by a stratified sampling method, making it more difficult to highlight the 

representativeness of research findings in comparison to other, larger data 

sets. Fourth, the variable pattern and ideal typical explorations of 

compliance did not play a strong behavioral prediction role like some 

traditional theories. There is a contingency logic instead of an optimization 

or a pre-established guidance of consensual behavior. However, the key 

emphasis here is the strength of the systematic research design and 

structured approach to data collection as well as analyses in a field 

characterized by highly anecdotal works, and most importantly the 

employment of a qualitative comparative method characterized by 

explorations of complex patterns and typological explanations for 

compliance. In brief, based on this specific group of respondents, this 

chapter concludes that there are complex patterns with interactive 

variables shaping their compliance behaviors, which may have larger 

implications for how we think about enforcement and compliance.  

 

Implications for Enforced Pesticide Regulation in the Developing 

Context 

Based on the comparison of the 119 respondents interviewed in Hunan 

province, this chapter notes that some vegetable farmers continued to 

violate despite legal rules, regulatory enforcement, environmental, health 

and sustainability costs, which stimulated the issue of how pesticide 

regulatory authorities should better regulate vegetable farmers who may 

have been involved in illegal pesticide usage.  

First, the findings revealed that a number of conditions recurred in all 

patterns identified. For each pesticide behavior, the vegetable farmers’ 

normative legitimacy (i.e., personal morals) and operational cost-benefit 



230 CHAPTER 6 

 

calculation of compliance95 were likely always the necessary conditions 

affecting their compliance. This suggests the enforcement authorities’ 

efforts should focus on providing possible financial support, positive 

guidance as well as social responsibility education for these regulated 

actors.  

A second conclusion is that compliance was not the result of singular 

ideal types nor of set patterns even in these highly similar cases from one 

national and local setting, one area of regulation and one agricultural 

setting, with similar enforcement and cultural norms. This has implications 

for these seeking to enhance compliance through singular approaches. To 

enforce pesticide regulatory compliance, a holistic approach is necessary; it 

is necessary for enforcers to consider all the contexts and use a mixed 

enforcement strategy after discretion. 

A final conclusion is that regulatory compliance and compliance 

motivations did differ according to different pesticide behaviors and the 

nature of the regulated entities. For the three types of vegetable farmers 

who engaged in each pesticide behavior, although some of them indicated 

compliance with the same causal conditions, the frequent variations among 

quite similar farmers were sufficient to reinforce the importance of 

pesticide behavior and the nature of the regulated entity. On the one hand, 

for each pesticide behavior, different patterns involving different 

combinations of variables interacted to shape compliance; on the other 

hand, for each type of farmer, there were also complex patterns consisting 

of different variables influencing compliance. Given that there is no 

one-size-fits-all regulation, deliberating the situational and circumstantial 

compliance may suggest more or less feasible regulatory strategies for 

policy makers.  

 

Implications for Studying Compliance Motivations 

Recently, a lot of the regulatory literature has been focusing on 

exploring regulated entities’ compliance motivations. It is not surprising 

that the findings in terms of compliance motivations from a variety of 

                                                           
95

 Except for pesticide container disposal, for which the operational cost-benefit calculation 
was not analyzed. 
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studies are somewhat disparate. While such differences could be attributed 

to the nature of the regulated actor or methodology undertaken or a 

combination of the two, this chapter shows that even within the same 

regulatory regime and context as well as with the employment of the same 

structured data collection approach, disparate patterns with many 

compliance variables could be found that interacted to shape compliance or 

violation. This demonstrates that there is no singular pattern explaining 

why the regulated actor complies with or violates a particular regulation. 

In addition, unlike most recent ideal typical explorations, this chapter 

demonstrates that the QCA data does not seem to confirm the ideal typical 

approach. There was no singular combination of the three broader 

categories. Nevertheless, the ideal typical approach could be used as a tool, 

to some extent, for simplifying complex patterns and understanding how 

variables interacted to shape compliance. It can also be used to understand 

the dynamics of compliance variables.  

Finally, this chapter provides a methodological path to focus on slight 

differences among the regulated entities. The csQCA logic and tools 

employed in this chapter helped reveal the complexity of compliance. In 

contrast to the conventional quantitative view that takes the 

effects-of-causes approach and commonly directs investigations to infer 

systematically how much a cause contributes on average to an outcome 

within a given population (Bennett & Elman, 2006), QCA can indicate the 

set-theoretical relationship as one being a subset of the other and reveal the 

presence of necessary and causal conditions (Pennings, 2003). Thus, the 

chapter provides a remarkable advance as through the systematical QCA 

method, complex patterns can be found, while with statistical analysis, 

logically one significant pattern is normally found by these studying 

compliance motivations. Applications of QCA have been mostly restricted 

to fields like political science and sociology. This chapter initially applies 

the QCA method in a socio-legal domain and provides an alternative way to 

analyze compliance variables and their associations with compliance. 




