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Abstract 

Civil servants in governmental agencies regularly both propose environmental policies for the 

elected politicians and make own decisions. In making these decisions they may be influenced 

by legal norms, agency policy and culture, professional norms acquired through education as 

well as personal political preferences. This study tests how students in late stages of 

professional training in economics, biology and social sciences handle information in order to 

make a stylized choice of a national nutrient limit for lake water, or choose a program at a 

municipal level to lower the nutrient level in a local lake. The purpose is to test whether 

professional norms acquired during academic education and/or the presence of an 

international standard influences decision-making. 

  

We examine three hypotheses. Firstly, students’ political attitudes affect their choice of major, 

i.e. biology, economics or social sciences, and thereby indirectly their decisions. We find that 

the distribution of the political values among disciplines is compatible with the hypothesis, 

which therefore is not rejected. Secondly, a student’s major influences the kind of information 

they use and consequently the policy choice they will recommend. In plain words we 

expected biology students to go for environmentally more ambitious (lower) nutrient limits 

and economics students to prefer economically efficient (higher) levels. The central result is 

that while economics majors are more likely than biology or social science majors to choose a 

cost-efficient nutrient limit, the mean and median values of the nutrient levels chosen by the  
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three groups do not differ from one another in a statistically significant way. Economists thus 

have a higher standard deviation in their answers than the other majors. The third hypothesis 

is that the presence of an internationally approved standard level for the nutrient content will 

significantly influence the choice of national nutrient limit. We find that biology students are 

influenced to set a lower nutrient limit when presented with the standard than otherwise, 

thereby rejecting the null hypothesis for this group. For students in economics and social 

sciences, no significant effect is found. 

  

Our results have implications for the feasibility of micromanagement in government agencies 

as recruiting economists to environmental agencies may not be sufficient to ensure 

economically efficient decisions. The findings also should sound a warning about the skills 

learned by economics majors at the two largest universities in Sweden: while some students 

seem familiar with the concepts of optimality and cost efficiency and able to use them, this 

applies to far from all of them. 
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Abstract: 

Civil servants in governmental agencies regularly both propose environmental policies for the elected 

politicians and make own decisions. In making these decisions they may be influenced by legal 

norms, agency policy and culture, professional norms acquired through education as well as personal 

political preferences. This study tests how students in late stages of professional training in 

economics, biology and social sciences handle information in order to make a stylized choice of a 

national nutrient limit for lake water, or choose a program at a municipal level to lower the nutrient 

level in a local lake. The purpose is to test whether professional norms acquired during academic 

education and/or the presence of an international standard influences decision-making.  

We examine three hypotheses. Firstly, students’ political attitudes affect their choice of major, i.e. 

biology, economics or social sciences, and thereby indirectly their decisions. We find that the 

distribution of the political values among disciplines is compatible with the hypothesis, which 

therefore is not rejected. Secondly, a student’s major influences the kind of information they use and 

consequently the policy choice they will recommend. In plain words we expected biology students to 

go for environmentally more ambitious (lower) nutrient limits and economics students to prefer 

economically efficient (higher) levels. The central result is that while economics majors are more 

likely than biology or social science majors to choose a cost-efficient nutrient limit, the mean and 

median values of the nutrient levels chosen by the three groups do not differ from one another in a 

statistically significant way. Economists thus have a higher standard deviation in their answers than 

the other majors. The third hypothesis is that the presence of an internationally approved standard 

level for the nutrient content will significantly influence the choice of national nutrient limit. We find 

that biology students are influenced to set a lower nutrient limit when presented with the standard 

than otherwise, thereby rejecting the null hypothesis for this group. For students in economics and 

social sciences, no significant effect is found.  

Our results have implications for the feasibility of micromanagement in government agencies as 

recruiting economists to environmental agencies may not be sufficient to ensure economically 

efficient decisions. The findings also should sound a warning about the skills learned by economics 

majors at the two largest universities in Sweden: while some students seem familiar with the 

concepts of optimality and cost efficiency and able to use them, this applies to far from all of them. 
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Introduction  

Employees in governmental agencies regularly both propose environmental policies to the elected 

politicians and make own decisions. In making these decisions, the civil servants are supposed to 

consider national and agency policy, applicable law, and professional norms acquired through 

academic education. In addition to these considerations, a public employee is likely also to be 

influenced by agency culture and personal political preferences. 

Swedish law requires public authorities that make decisions on environmental policy to consider 

both environmental and economic consequences. Since 2000, Swedish agencies have been required 

to present evidence that new policy instruments are cost efficient. New policy instruments therefore 

have to be preceded by economic impact analyses. In practice, however, it seems like these analyses 

either are not made at all (Pyddoke & Nerhagen, 2010) or are of poor quality (Swedish Environmental 

Protection Agency, 2004). Thus, the studies seldom contain information on costs and almost never 

on benefits (Swedish Environmental Protection Agency, 2004). In its latest yearly report on the 

environment, the Swedish National Institute of Economic Research (2012) indeed urges policy 

makers to provide for better information on the costs and effects of environmental policy 

instruments. Yet, the inclination of an organisation to engage in the production of well-documented 

and high quality cost and benefit estimates likely depends on the training and experience of its 

employees.  

The present study examines how the civil servants’ political attitudes and education influence the 

type of information that they use when making recommendations for public policy. Furthermore, we 

examine the impact of an international environmental standard on decision-making. The study is 

based on a survey conducted among students with three different academic majors – biology, 

economics and social sciences – at the University of Gothenburg and Stockholm University in Sweden 

in November-December 2012. Many of the Swedish civil servants working with environmental policy 

have a background in one of these subjects.1 Anecdotal evidence indicates, however, that the 

position of economists at the Swedish Environmental Protection Agency (EPA), the Swedish 

Chemicals Agency and the Ministry of Environment is weak. It is therefore predominantly staff with 

scientific schooling that determines the stances taken by the agencies. Many persons with training in 

biology work as civil servants at the municipality level, too. In this role they make decisions where the 

ability to take in and consider economic information should be highly relevant.  

Our study examines realistic but hypothetical choices of policy to reduce nutrient content in water. 

The study focuses on the impact of education on the choice: How do professional norms acquired 

during academic education affect the choice of environmental policy? Thus, can the civil servants’ 

educational background explain the observed lack of economic impact analysis in public decision-

making, and the apparent non-optimality of policy? Furthermore, we examine how information 

about an international standard affects persons with different academic majors. Finally, deeply held 

political preferences and values may determine the choice of academic education and profession. 

                                                           
1
 Agencies responsible for the Swedish Environmental Quality Objectives are the Swedish Environmental 

Protection Agency, the Swedish Energy Agency, the Swedish Chemicals Agency, the Swedish National Board of 
Housing, Building and Planning, the Swedish Agency for Marine and Water Management and the Ministry of 
Environment. 
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Such preferences and values may be reinforced during education, and may consequently also 

influence professional behaviour.  

By recruiting students we abstract from norms formed in organisational or professional contexts and 

instead focus on the personal political preferences and professional norms formed during education. 

By asking the students to make the decision alone, we also control for the collegial way of decision-

making, which is common in governmental agencies. Finally, we abstract from the issues of 

availability of alternatives and information and the cost of acquiring information. The subjects were 

presented with a stylized decision (not based on precise facts). In a sense, we presented them with 

nearly ideal circumstances with up to five alternatives and information on the costs, effects and value 

of the benefits from the policy instruments. The study therefore focuses on the inclination of 

different professions to follow norms suggested by natural sciences as well as the norm of economic 

efficiency. 

The paper is organized as follows: The next section gives an overview of relevant literature. In the 

section “Hypotheses”, we formulate three hypotheses. The section “Data” describes the experiment 

and the data collected in detail. We discuss the results from statistical tests and econometric 

regressions in the section “Results”. The last section summarizes the paper and presents some 

conclusions. 

Literature review  

In this section we survey literature studying decision-making in public administrations. In a 

democracy, decisions made or recommended by a public administration may deviate from citizen’s 

preferences. Carlsson et al. (2011) study the question by examining the willingness to pay for an 

environmental improvement by private citizens and the civil servants at the Swedish EPA. They find 

that the civil servants have more ambitious preferences than citizens in general. As reasons for 

choosing more ambitious policies, they invoke ecological sustainability and their perception of the 

preferences of future generations.  

Personal political preferences may have a part in an individual civil servant’s assessment. Apart from 

that, there may be several additional sources of disagreement and differing preferences within a 

government agency. Individual civil servants may be differently influenced by law, agency objectives 

and professional norms and may also have different cognitive skills. Single public agencies typically 

have several goals within one organisation, as do entire areas of policy. It has therefore been pointed 

out that Swedish environmental policy has conflicting goals and policies. Governance exists 

simultaneously on multiple levels, with different goals at different levels (von Borgstede, Zannakis, & 

Lundqvist, 2007). Management of a public administration involves different techniques to simplify 

and operationalize its goals. Government agencies therefore tend to think not in terms of the 

multiple and vague ultimate goals, but in terms of a smaller number of immediate and measurable 

tasks. While these tasks may be essential for the achievement of the ultimate goals, temporarily they 

may seem quite disconnected (Wilson (1989); Dixit (2002)).  

Moe (2013) and Schroeder (2010) conduct literature reviews of public choice and decision-making in 

public administrations. A central theme in Moe (2013) is the extent of legislative control over 

bureaucracy. His summary indicates that ex ante control mechanisms like decision procedures, civil 
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service rules and formal timetables may be important vehicles for the legislature in its control over 

bureaucracy.  

Schroeder (2010) surveys empirical studies of the political and interest group influence on agency 

decisions, for instance how the United States Congress influences agency decisions (this has been 

studied by, e.g., Wood (1994)). Cropper et al. (1992) examine EPA decisions on cancellations of 

registered pesticides and find that they were significantly influenced by the balance between the 

health risks and economic value of continued use. Thus, Cropper and colleagues found evidence of 

the EPA conducting informal cost-benefit analyses. At the same time, the authors caution that the 

EPA appears to grossly overvalue hazards associated with work-related pesticide use. Comments 

from special-interest groups also had a significant influence on the cancellation decisions.  

Generally, goal setting or management by objectives is considered a good management technique 

(Latham & Locke, 1979). A large number of studies conducted in many different contexts have 

consistently demonstrated that setting specific, challenging goals can powerfully drive behaviour and 

boost performance. However, the harmful effects of ill-designed goals or goal systems have not 

received as much attention in the management literature. Ordóñez et al. (2009) argue that the risks 

associated with ill-designed goal setting are far more serious and systematic than prior work has 

acknowledged. They point out that too narrow goals may lead to neglect of further dimensions of 

real objectives, that too many goals may lead to a focus on fewer goals and that inappropriately 

formulated goals may even motivate unethical behaviour.  

Within an organisation with sufficiently slack resources in terms of available personnel or funds, 

inconsistencies between rules or goal conflicts may not cause problems if acceptable levels of goal 

attainment can be achieved. Yet, with reduced slack, attention may be called to conflicts. March and 

Olsen (2004) point out that scarcer resources or integration of rule systems may generate conflicts 

and rethinking, searching, learning and adaptation.  The authors suggest that consequence-oriented 

professions have replaced process- or rule-oriented professions. This opens the possibility for a wider 

range of conflicts that may arise between different professions within a public administration since in 

addition to the general policy objectives and general public administration values, different 

professions may carry different norms and different political convictions. In Swedish climate and 

environmental policy, policies may be interpreted differently by different units, e.g. a unit working 

with environmental aspects and a unit working with transportation, at all levels of government (von 

Borgstede, Zannakis, & Lundqvist, 2007). Furthermore the organizational goals may come into 

conflict with professional norms. Wilson (1989) presents examples where strong professional norms 

and career motives form the way public employees in American administrations design their tasks. 

For the Federal Trade Commission, Wilson cites evidence that attorneys are prosecution-minded, 

wanting to present clear evidence and win cases, while economists are consumer-welfare oriented.  

In Christensen’s (1991) study on the potential conflicts between political loyalty and professional 

norms in Norway, a majority of Norwegian bureaucrats (57 %) stated that professional decision-

making norms were very important for their decision tasks, and that they would advance proposals 

even if they knew that it would evoke objections from their superiors. Only ten per cent of the civil 

servants very often or relatively often had to implement policies they disagreed with.  

Besides studying the impact of civil servants’ values, Christensen (1991) notes that civil servants 

seem to be “partly pre-socialised to bureaucratic norms through their education”. Jacobsen (2001) 
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examines the formation of political values in the higher education of Norwegian students and finds 

that “political values and behaviours change only marginally during a period of three years of higher 

education”. 

Cognitively oriented studies of public administration decision-making suggest that further 

information and the number of alternatives considered may influence assessments. Tenbrunsel et al. 

(2000) show that the presence of a standard affects decision-making by acting as a reference point 

against which a particular proposal is assessed. In their experiment, participants were asked to rate 

one or two environmental decision proposals.  It was shown that when rating a single proposal, 

subjects had significantly higher acceptance rates for proposals conforming to a standard than for 

proposals with better environmental performance.  If the subjects were asked to rate two such 

proposals in comparison, the proportions were reversed and the proposal for better environmental 

performance received significantly higher ratings than the standard conforming proposal. We note 

that the results in Tenbrunsel et al. (2000) lend support to the notion that considering more than one 

solution to a problem is likely to promote a judgement based on further and more important 

attributes (Ritov & Kahneman, 1997).  

As the public administration literature suggests that there may be a multitude of hierarchically 

ordered norms, it may be difficult to discern which of these norms are considered in a particular 

decision event. Furthermore public administration decisions are frequently subject to more than one 

individual’s scrutiny, where these individuals may represent different fields of expertise or 

hierarchical levels. Nevertheless, if the organisation only considers one option or if this option is only 

superficially examined, the cognitive risks associated with a lack of frames, lack of information and 

alternatives may come into play. 

An explanatory factor largely missing from the existing literature is the impact that individual civil 

servants have on decisions made by public administrations. The first person drafting an opinion can 

however have a quite significant influence, as inserting dissenting opinions, changes and additional 

analyses may be difficult later on. Besides political values, one important characteristic of individual 

civil servants is their education. The aim of the present paper is to start filling this void in the 

literature by examining the impact of education on environmental policy-making. 

Hypotheses 

Sometimes the civil servants at the agencies responsible for environmental policy in Sweden make 

actual policy decisions. More often, however, they make recommendations to the politicians who 

make the final decision. We have formulated three hypotheses about how an individual’s political 

values and education influence policy-making. The first hypothesis concerns how political values 

influence the choice of major, and the other two address what determines the kind of information 

individuals take into account when making a policy recommendation.  

Hypothesis 1. Political values affect the choice of a major subject to study.  

We assume a causal chain from a person’s political values and attitudes to the choice of major at the 

university. Consequently, we assume that students whose political values imply a strong valuation of 

the environment are more likely to enroll in biology-related subjects than in economics or social 

sciences. Persons with a high valuation of “economic” factors are expected to choose economics as a 
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major rather than either of the other two. Education can furthermore be expected to strengthen 

one’s attitudes. Thus, the causality is not necessarily one-way. 

One of the major explanations given in the existing literature as to students’ choice of major is 

personality (Pulver & Kelly, 2008). Other factors that have been found to affect the choice of major 

are gender, race, and parents’ influence (Simpson, 2003).  

The main function of Hypothesis 1 is to control for the possible endogeneity of attitudes in explaining 

the choice of environmental measures. The null is that attitudes and political values have no 

influence on the choice of major subjects, and consequently, that no endogeneity is present. 

Hypothesis 2. The civil servants’ education determines whether they use economic information in 

their decision-making, with students in economics on average choosing nutrient limits closer to the 

economically efficient level (higher) than do biologists. 

This hypothesis comprises three dimensions: one of professional norms and two of cognitive 

capacity. The concept of a professional norm is used differently in different contexts and different 

disciplines. We will use the concept in the sense of the principles, methods and professional ethics 

associated with a profession. The extent that a public employee is loyal to the goals and legislation 

governing her agency is not considered a professional norm. One cognitive dimension of the 

hypothesis concerns the extent to which a decision maker is capable of using economic information 

correctly. Persons without schooling in economics are hypothesized to take economic information 

into account to a lesser degree. The other is whether the decision maker considers the economic 

information as relevant. If the employee is sceptical to the completeness or accurateness of parts or 

all of the economic information, it may lead to a decision not to use it. These dimensions are based 

on a literature that points out how cognitive biases and limitations affect decision-making (e.g. Della 

Vigna (2009)). Thus, people tend to only consider information they are familiar with or find easy to 

understand, ignoring unfamiliar and difficult information. 

For professional norms, the following basic principles are assumed to be held by biologists, 

economists and political scientists, respectively, and therefore constitute professional norms: 

 Biologists: Ecological sustainability, the precautionary principle. 

 Economists: Citizen (consumer) welfare, economic efficiency, cost efficiency. 

 Political scientists: Political decision-making in a democracy 

The professional norms lead us to believe that economists will be more likely to insist that decisions 

be based on cost efficiency and economic efficiency. Analogously, we assume that biologists are 

interested in ecological sustainability and reducing health risks. In the case of political scientists, 

there is a reluctance to formulate normative statements. There is, however, a belief in transparent 

political processes and in the possibility of holding politicians accountable. In our case this hypothesis 

would imply that economics students on average would be more inclined to choose economically 

efficient policies than biology or social science students. 

We test Hypothesis 2 against two nulls. The first states that there are no significant differences 

between student categories in the choice of a national nutrient limit level or in the choice of 

programmes to improve the nutrient balance in a local lake. An alternative null is that all student 

categories are equally likely to choose a cost-efficient nutrient limit. 
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Hypothesis 3. The presence of an international standard affects the decision made. 

Hypothesis 3 is inspired by Tenbrunsel et al. (2000), who show how the presence of a standard 

affects decision-making. They argue that standards act as reference points against which a particular 

proposal is assessed. We argue that quantitative environmental objectives may constitute such 

reference points. We therefore want to test whether individuals who are influenced by a standard 

tend to choose more ambitious environmental policies that correspond to the standard, without 

regard to the economic consequences of that decision. The way our experiment has been 

formulated, there is no trade-off between conforming to the standard and reaching high 

environmental quality, however. Hypothesis 3 is tested against the null that the presence of a 

standard has no significant effect on the choice of environmental measures. 

Data 
We conducted a survey in November-December 2012 among biology students (including majors in 

biology, environmental studies, environment and health inspector studies, ecotoxicology and 

chemistry), economics students, and social sciences students (political science and global studies) at 

the University of Gothenburg and Stockholm University in Sweden. Instead of asking actual civil 

servants to participate, we used students as it enables us to better isolate the effect of education on 

the decisions made. We are therefore able to avoid the possible bias created by a person’s 

adjustment to an agency culture. The downside of this choice is that the experiment has been 

conducted with respondents who lack experience from the relevant kind of decision-making. The 

respondents were all in the final year of a bachelor’s programme or were studying at the master’s or 

PhD level. Thus, they had completed at least a few years of studies in the relevant subject areas and 

should therefore be familiar with the ways of thinking in their respective professional fields. 

We contacted 395 students. The number of students who answered the questionnaire, divided 

according to the course they were taking when approached by us and by organization, is shown in 

Table 1 in Appendix A. The table also shows the number of students who answered a questionnaire 

with and without an “international standard”, respectively, and calculates the response rate. 

While the total response rate of 31.6 per cent is not high, our sample seems to be reasonably 

representative of the population from which it was drawn. The low response rate opens for 

speculation about possible self-selection in the sample, however. Consider for example the possibility 

that the students responding on average care more about environment than average students. This 

would bias the representativity of the sample with respect to the whole population of students. On 

the other hand if public employees also self-select in a similar manner, this might not be a problem. 

34.4 per cent of the respondents were male, which may be a bit lower than the actual average. The 

mean age of the respondents was 26 years, which can be considered representative of the relevant 

population. 

The first question addresses the respondent’s work experience. 80 per cent of the respondents had 

less than one year of work experience in their academic field. We then asked about experience in 

producing background material for decisions, and of making decisions in formal forums. Few 

students had this type of experience.  
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We posed a number of questions aimed at eliciting the respondent’s attitudes to societal decision-

making. The questions, along with summary statistics, are shown in Table 2 of Appendix C. The 

answers were given on a scale from 1 to 4, where 1 signified not at all important and 4 very 

important.  

In order to reduce the number of value variables, we conducted a factor analysis. We started by 

controlling the sampling adequacy of our variables by calculating a Kaiser-Meyer-Olkin measure. The 

lowest value is found for Low taxes (0.62), which is excluded from the consequent analysis. The rest 

of the variables received measures above 0.7 (middling) and 0.8 (meritocratic). We exclude variables 

The position of the less fortunate in society and Quality of public services from consequent analysis 

since they load heavily on more than one factor. 

Based on the Scree-test we retain three factor variables in our consequent analysis. Since the 

underlying variables are on an ordinal scale, the factors are generated from a Spearman rank 

correlation matrix. Since we assume that the factors may be correlated with one another, we use an 

oblique rotation. The rotated factor loadings are reproduced in Table 3, exhibiting only those factors 

with loadings above 0.4. We consider the first factor to encompass attitudes to economic factors (or 

to centre-of-right political values), the second one to relate to the environmental values, and the last 

one to reflect general attitudes towards equality. 

The initial questions were followed by two questions (translated into English in Appendix B), where 

the students were asked to make two hypothetical water environment-related decisions. In order to 

check that the presence of the first question did not bias the answers to the second question, in half 

of the questionnaires we switched the two questions around. A t-test of equal means indicates that 

the order of the questions does not matter. We gave the natural level of nutrient concentration in 

lake water as being between 5 and 10 units. At 20 units the ecosystem risks a collapse, the present 

(average) concentration being 16 units. About half of the respondents also received information 

about the presence of an international standard of 8 nutrient units. 

The summary statistics for the decision-making variables are shown in Table 4. In the question 

relating to the variable Nutrient limit, the respondents first received information about the cost of 

reaching different nutrient concentrations. They were then asked to indicate what national limit they 

would recommend to be set, from 5 to 20. The variable is therefore continuous on this interval, 

taking integral values. The mean nutrient limit chosen is approximately 10, which is on the upper 

limit of what was indicated to be the “natural state” of lakes in Sweden. The dummy variable Cost 

efficient limit (equal to or greater than 12) indicates whether the respondent chose the nutrient limit 

at its cost-efficient range between 12 and 15 units (23.3 per cent). Program chosen indicates which of 

the five “programmes” that could be undertaken in order to reach a certain nutrient concentration 

chosen by the respondent. Twenty-five per cent of the respondents chose the cost-efficient 

alternative in the 11-12 range. The last variable reported in Table 4 indicates whether or not the 

respondent got information about an international standard. Forty-eight per cent of the 

questionnaires answered included this information. 

After the decision-making questions, we asked the respondents to choose from a list of reasons why 

they decided as they did in the previous questions. They were also given the possibility to give an 

open answer. This information is summarized in Table 5. 66.1 per cent of the respondents wanted to 

reach a status near the natural one. This may indicate that students in principle are prepared to trade 
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off efficiency against goal attainment. Other popular reasons were increased benefits from 

swimming (25 per cent), increased catch of fish (34.7 per cent) and a good balance between costs 

and benefits without doing a strict economic analysis (53.2 per cent). Only a few respondents seem 

to have rejected the economic information completely, so that only 3.2 per cent consider the costs to 

be overestimated, 9.7 per cent consider the effect of the programme on the nutrient level to be 

underestimated, and 8.1 per cent consider the 5-year time period given to be too short to be able to 

assess the benefits. On the other hand, 20.2 per cent consider the benefits to have been 

underestimated. Interestingly, considering our hypothesis of familiarity, a larger fraction of biology 

students (60 per cent) than of economists (44 per cent) consider a good balance between costs and 

benefits to be important. The biologists are predominant among the respondents who consider the 

benefits to be possibly underestimated (22 per cent consider them to be underestimated as 

compared to 19 per cent of the economists and 17 per cent of the social scientists) and a similar 

fraction of biology and economics students indicate that marginal benefits equal to marginal costs is 

important.  

We also posed some background questions. These are summarized in Table 6 and include questions 

of gender and age, membership in an environmental organization (29.8 per cent are members of 

some NGO), the university attended, income (73.4 per cent live on an income at the level of the 

Swedish government’s student allowance and loan, that is, on an income of less than 10 000 SEK per 

month), the main occupation at present (93.5 per cent of the respondents are students), and the 

highest academic degree obtained. A majority of the respondents had obtained at least a Bachelor’s 

degree (75.8 per cent had a Bachelor’s degree or higher) and 23.4 per cent of the respondents are 

still working on their undergraduate degree. 

We ended the questionnaire with some rather detailed questions about the respondent’s education 

and subjects studied. Their majors are summarized in Table 7. We have grouped together the 

biologists, environmental and health students, environmental scientists and chemists to constitute 

the variable Biologists (55 respondents). We further grouped the economics and financial economics 

students in the variable Economists (36 respondents), and the political scientists and global studies 

students in the variable Social scientists (29 respondents). The remaining four respondents were two 

students of business administration, one law student and one technology student and do not seem 

to fit into any of the other groups.  

The respondents were rewarded with a cinema ticket posted to them once the questionnaire was 

closed for answers. In the consecutive analyses we have deleted the four persons with “other” 

majors, and thus only use 120 observations. 

Results  

Different majors may have different political values 

Table 8 in Appendix D contains summary statistics for the three factor variables used to capture 

students’ political values and attitudes, divided per major subject area (biology, economics or social 

sciences). The biologists have the highest mean Factor environmental values, while the economists 

have the lowest, the difference being statistically significant at 0.01 per cent level. The tables are 

turned when it comes to Factor economic values, the difference being significant at 1 per cent level. 
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Finally, the social scientists have the highest mean Factor equality values, but only the difference 

between social scientists and economists is significant at 5 per cent level. It is also clear from Table 8 

that the social science students in our sample are on average younger than the other two majors; the 

biology students are the oldest. The breakdown in Table 9 shows that also the gender distribution of 

students in our sample varies between the three majors. The biggest contributions to the    score 

come from economics students. The figures indicate that economics, at least in our sample, is the 

most male-dominated of the three majors. 

Economists have the greatest probability of choosing a cost-efficient nutrient limit 

We conduct a   -test for different types of students choosing different nutrient limits (question 2 in 

Appendix B). Since several cells have an expected frequency of less than 1 and more than 20 per cent 

have an expected frequency of less than 5, we use the Fisher’s exact statistic for the nutrient limit 

variable. It is significant at the 5.9 per cent level of significance for nutrient limit versus major, 

indicating that the distribution of the choice of nutrient limits may vary depending on a student’s 

major. Table 10 shows the distribution for the choice of cost efficient limit (above 12 nutrient units). 

The Pearson       statistic for Table 10 is significant at the 3.9 per cent level, indicating that the 

distribution of the probability to choose a cost-efficient nutrient limit varies across majors. A closer 

examination of the contribution to the    statistics indicates that the difference is due to economics 

students, who make a cost efficient choice more often than expected. The same effect cannot be 

found for the choice of programme (question 1 in Appendix B), however. The frequency table for 

students having chosen a cost-efficient programme is shown in Table 11. The Pearson       statistic 

is significant only at the 6.9 per cent level.  The results from the   -tests are therefore inconclusive, 

providing support neither for nor against Hypothesis 2. 

We continue by testing whether the median and mean nutrient limits, and the nutrient limit implied 

by the choice of programme, equal the economically efficient (cost-efficient) limit (12 for the 

nutrient level question and 11 for the programme choice question). The Wilcoxon signed-rank test 

indicates that both the median nutrient limit chosen by all groups of majors and the median nutrient 

limit indicated by the choice of programme are lower than the cost-efficient limit at a very high 

significance level (0.01 per cent for both economists and social scientists, and even higher for 

biologists). Similarly, t-tests of the means indicate mean values of both variables considerably below 

the cost-efficient level. The mean values of the nutrient limit and the implied nutrient limit from the 

choice of programme are shown in Table 12. Since we had expected the economists to choose a 

median and/or mean nutrient limit closer to the economically efficient level and the difference 

between the mean nutrient limit chosen by economists to differ from that chosen by the biologists, 

this finding leads us to partly reject Hypothesis 2. We therefore conclude that students with different 

majors on average choose the same nutrient limit. The fact that there is so little difference in mean 

and median indicates that although there are considerably more economists choosing efficient limits 

and programs this is counteracted by an equally considerable number choosing environmentally 

“ambitious” actions. 

Taking Hypotheses 1 and 2 together, we assume that a person’s values may affect the choice of 

education, which in turn impacts the choice of environmental policy. Consequently, we have a 

system of simultaneous equations. We use multivariate probit regression to estimate the following 

system of equations: 
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(1)                                 
                

      
        

The first dependent variables in the model are                          , where CE Limit refers 

to the choice of cost-efficient nutrient limit and CE Proglim to the cost effectiveness of the limit 

implied by the choice of programme. The dependent variable takes a value of 1 if the actual nutrient 

limit (limit implied by Programme) equals or exceeds the cost-efficient nutrient limit of 12 (11). The 

dependent variables    and    refer to the choice of majors, with               and    

                 . 

The regressor vectors consist of the independent variables in the following manner: 

                                                           

   

                                                                                               

The variable Member of an environmental NGO is an indicator variable taking a value of 1 if the 

student indicated membership in an environmental non-governmental organization (NGO). Table 13 

shows the distribution of this variable over the three majors. As is clear from the Pearson    statistic 

reported under the table, the distributions differ for the three majors. Examining the contribution of 

the different cells to the    statistic, we note that the greatest single contribution comes from the 

large number of biologists who are members in environmental NGOs. The Int’l standard also is an 

indicator variable indicating whether or not an individual student, in the background information 

given prior to the decision-making questions, received information about “an international standard 

of 8 nutrient units” (see Appendix B). We do not show its distribution across the majors; the   -test 

shows equal distribution so our sample is not biased in this respect. 

The results from estimating the parameters of Equation (1) are shown in Table 14. We start by 

commenting on the choice of education equations, the second and third panels of the table. We have 

used biology as the “base” education. Therefore, a person with high Factor environmental values is 

less likely to major in economics than in biology. This is in line with Hypothesis 1. Furthermore, a 

person with high Factor economic values is more likely to study economics than biology. This too 

confirms the expectations from Hypothesis 1. Finally, a person with high Factor equality values is 

more likely to study biology than economics. For the choice of economics as compared to biology as 

a major, we therefore conclude that we cannot reject Hypothesis 1.  

The social scientists do not differ in a statistically significant way from the biologists with respect to 

environmental and economic values. However, a person with high Factor justice values is more likely 

to study social sciences than biology. As Hypothesis 1 does not conjecture on the choice of social 

sciences as a major, this finding neither confirms nor leads to the rejection of the hypothesis 

The first panel of Table 14 shows the results with respect to the probability of choosing a cost-

efficient nutrient limit (Columns 1 and 2) or of choosing a programme that leads to a nutrient limit 

that is cost efficient (Columns 3 and 4). The difference between Columns 1 (3) and 2 (4) is that we 

have left out the variable Member of an environmental NGO from the latter. The omission was made 

on the grounds of the insignificant coefficient estimate in the first regression and because the 

decreased standard deviations in model 2 (4) may indicate that the variable is collinear with some 

other independent variable(s). The insignificance of Member of an environmental NGO is however 
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taken to indicate support for the assumption that education, and not an individual’s values, 

influences the choice of environmental policy in our experiment. 

The results in Table 14, Columns 2-4, indicate some support for Hypothesis 2. Thus, the economists 

will choose a cost-efficient nutrient limit (a programme leading to a cost-efficient nutrient limit) with 

a greater probability than biologists, the coefficient being significant at the 5 per cent level. Social 

scientists, in Columns 1 and 2, are less likely than biologists to choose a nutrient limit that is cost 

efficient. The coefficient for social scientists in Columns 3 and 4 is insignificant, however. Of the 

remaining explanatory variables, only the constant is significant at the 5 per cent level in Columns 2-

4. The Lagrange multiplier test reported at the bottom of the table in Column 1 indicates that the 

models in Panels 1 and 2 are independent of each other, but that the models in Panels 1 and 3, and 

in 2 and 3, are not. The likelihood ratio test for              has a            , with 

               for the model in Column 1 and similarly significant values of the test for the 

models in Columns 2-4. We therefore conclude that the three regressions are not independent of 

each other and that the multivariate probit model is justified.  

In order to examine the data further, we combine the two environmental decision variables and 

make a panel of data. This approach also allows us to control for the possible bias in answers due to 

their order. We run the model in Equation (1), adding two variables to all three seemingly unrelated 

equations, namely Order of question (1st or 2nd) and ID of question, which takes the value 1 if the 

individual limit comes from the question pertaining to the nutrient limit (question 2 in Appendix B) 

and zero otherwise. The results from the model are shown in Table 15. 

Running an analysis of the panel of data instead of each question individually has some effects on the 

results. The significance of the positive coefficient for the economists increases from about the 5 per 

cent level to above the 0.1 per cent level. An economist is thus more likely than a biologist to choose 

a cost-efficient nutrient limit. The coefficient for social scientists is insignificant, however. Thus, the 

social scientists and the biologists seem to choose a cost-efficient nutrient limit at about the same 

probability. Membership of an environmental NGO, information about an international standard, and 

the additional two variables, i.e. the order of the question and the identity of the question, are all 

insignificant, however. The determinants of the choice of major in Panels 2 and 3 of Table 15 do not 

change much either. 

Our hypothesis has been strictly formulated, presuming that all economists would choose the cost-

efficient nutrient level while all biologists would choose a limit within the natural range. The null, 

however, states that there are no differences between the average limits set by the different student 

groups. Based on t-tests of equal means and on the Wilcoxon signed-rank test of equal medians, we 

cannot reject the null. We can however reject the alternative null hypothesis that the probability of 

an individual choosing a cost-efficient nutrient limit level is independent of her major. Thus, persons 

majoring in economics are more likely to choose a cost-efficient nutrient limit than the biologists and 

social scientists, respectively. 

Table 16 summarizes the predicted results from the panel model. The first panel of Table 16 shows 

the predicted probability of every student from the different disciplines in the sample choosing a 

non- cost-efficient level of nutrient limit. The probability of this occurring for the biologists is 47 per 

cent, while it is only 14 per cent for the economists. On the other hand, the predicted probability of 

all students from a discipline in the sample choosing a cost-efficient level of nutrient limit (the 
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second panel of Table 16) is 0.14 per cent for the biologists and 1.6 per cent for the economists. 

While the figure is low for both groups, it is nevertheless over ten times higher for the economists 

than for the biologists. We conclude that economics students are more likely than other students to 

choose efficient levels. 

The presence of an international standard influences only the biologists 

Our third hypothesis states that the presence of a standard affects the decisions made. In the 

regressions reported in Table 14 and 15, we have also included a dummy variable indicating whether 

the respondent received information about a hypothetical International standard of 8 units. The 

variable is insignificant at the 5 per cent level in all models, even though it has the expected negative 

sign.2  

First we examine the difference between respondents receiving information of the international 

standard and those not receiving it by examining the frequency via   -tests for the entire sample.  

For the choice of nutrient limit –question the choices come from the same distribution at a likelihood 

of        implying that there is a significant difference. For the nutrient limit implied by the choice of 

a programme, the Pearson       statistic is insignificant.  

We will now examine the differences between disciplines further by conducting the   -test and 

calculating the Fisher’s exact for each individual educational group. For the biologists, the Fisher’s 

exact has a likelihood of 0.029. We therefore reject the null that the international standard has not 

influenced the biologists’ choice of nutrient limit. For the nutrient limit implied by the choice of 

programme, the Pearson       statistic is insignificant. 

For the economists and the social scientists, the tests indicate no differences between the groups 

that received information about the international standard and those who did not. For these 

educational groups we accept the null that the international standard did not affect the choice of 

nutrient limit or the choice of programme.  

Summary and conclusions 
This study reports the results from a survey where students were asked to act in the role of a public 

employee and make a hypothetical choice of a legal nutrient limit and to choose a programme to 

reduce the nutrient content of water in a local lake. At nutrient contents above the limit value 

chosen by the student, environmental authorities would be obliged to carry out measures to reduce 

high nutrition levels. Students were mainly recruited from master’s level studies in economics, 

biology and social sciences from Stockholm University and the University of Gothenburg.  

We have examined three main hypotheses. The first is that students whose political values imply a 

strong valuation of the environment are significantly more likely to enrol in biology than in 

economics or social sciences. The second is that a student’s major influences his/her professional 

norms as well as the kind of information the student will be able to use and, consequently, the policy 

choices the student will recommend. In plain words we expected students in biology to go for 

environmentally more ambitious (lower) levels of nutrition and the students in economics to go for 

                                                           
2
 The variable is significant at the 10 per cent level of significance in all models. 
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economically efficient (higher) levels. This was tested by means of two questions: a hypothetical 

choice of legal nutrient limit in the role of a government agency employee, and a choice of a 

programme to lower the nutrient content in a local lake in the role of a municipal employee. It is 

worth noting that we have not been able to determine whether the mechanism of influence works 

through professional norms or the kind of information students are able to use, so either one may be 

at work. The third hypothesis is that the presence of an internationally established environmental 

standard will have a significant influence on both the choice of nutrient limit and the choice of 

programme. 

We find the following results.  Constructing three factors from the 21 political value and attitude 

questions posed to the respondents, results from regression analysis indicate that a person with high 

environmental values is more likely to major in biology than in economics, and a person with high 

economic values is more likely to major in economics. Somebody with high equality values is in turn 

more likely to major in social sciences. We conclude that we cannot reject Hypothesis 1. 

Concerning the choice of nutrient limit, all three groups choose mean and median nutrient limits 

below the cost-efficient nutrient limit. The mean nutrient limits chosen do furthermore not differ 

significantly between the groups. A large number of the economics students thus chose far reaching 

environmental policy leading to lower than economically efficient nutrient limits. Economics majors 

were however more likely to choose a cost-efficient nutrient limit than both the biologists and the 

social scientists. The standard deviation of their answers is simply higher than for the other majors. 

The results from the analyses are therefore such that we cannot reject the first null to Hypothesis 2, 

that is, that the economists would on average choose policy closer to the economic optimum. We 

can however reject an alternative null that the probability of choosing an efficient limit level is 

independent of a student’s major. Membership in an NGO has no significant impact on these results. 

This indicates that it is, indeed, education and not (revealed) values that drives the results.  

In the present study, economics students are on average as likely as biology students to accept high 

costs and inefficient measures of environmental protection. While as many biologists as economists 

indicated in the follow-up questions to the decision-making questions that a good balance of costs 

and benefits was a major influence in their decision, we cannot conclude that the biologists are 

economically literate. Thus, most of them do not seem to have understood the concept of equalizing 

marginal cost to marginal benefits, even though many of them seem to have an intuitive 

understanding of a similar concept expressed in muddier terms. Furthermore, 7 out of 55 biologists 

chose a municipal programme that leads to a nutrient concentration of 10 units but has very high 

marginal costs (the highest of all choices), while only one out of 36 economists (and 4 out of 29 social 

scientists) chose this particular programme. 

Cognitively oriented studies suggest that the presence of an established standard or a goal may have 

a significant effect on decisions, and that the number of reference points, i.e. more than one 

alternative, and the presence of cost data may induce more reflection when facing a difficult decision 

(Tenbrunsel, Wade-Benzoni, Messick, & Bazerman, 2000). In the present study, all the students were 

given several reference points in the form of background information and the alternatives from 

which they could choose. Beyond this, we compare the choices of students who were presented with 

a hypothetical international standard with those of students who were not presented with such an 

international standard. We find that the information about an international standard induced biology 
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students to choose a lower nutrient limit than otherwise, thereby rejecting the null hypothesis for 

this group. For students in economics and social sciences, however, no significant effect is found, and 

the null is accepted for these subgroups.   

The main finding of this study is that the differences in environmental ambition expressed as limit 

values for nutrition levels in lakes between biology and economics students are smaller than 

expected, yet the intra group variation is large. Furthermore, although professional norms or an 

individual’s ability to understand different types of information appear to play a role for most of the 

biology students, for a large number of economics students environmental concerns appear to 

override their professional norm of economic efficiency. 

This study has implications for at least two groups of professionals. The first comprises those 

employing economists. Our study indicates that only a third of the economics students kept to the 

implications of welfare economics by choosing economically efficient programmes or limits, while 

about two thirds of the students departed from these implications. Many of these students appeal to 

a loose trade-off between natural state and costs. If you want an economist arguing for a welfare 

perspective not all economists are equal. The second group consists of those educating economists. 

Considering the low number of economics students who followed the simple but powerful 

prescription of welfare economics of equating marginal cost with marginal benefit, you may want to 

consider revising how education is conducted.  Both these observation arise from the partial 

rejection of Hypothesis 2. 

To our knowledge, this is the first systematic study using survey methodology to examine how 

education may affect environmental policy-making. It opens for more studies on how governmental 

agencies and public employees perceive and handle conflicting principles and goals. It also has 

implications for the feasibility of micromanagement in agencies as recruiting economists to 

environmental agencies may not be sufficient to ensure economically efficient decisions. We would 

like to test these decisions on employees in agencies responsible for environmental regulation and 

policy decisions. Such a study would allow for comparison with student choices, and therefore 

elicitation of the influence of employment practices (the impact of choosing certain individuals with 

certain characteristics) or agency culture on environmental decision-making. 
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A. Appendix 

Table 1. The majors and universities attended by the students participating in the experiment. The 

two middle columns show the number of each type of student who responded with and without a 

norm. The fifth column indicates the number of flyers distributed to the students in each sub-group. 

The last column calculates the response rate. A total of 125 complete answers were obtained. 

Major Institution With an 

int’l 

standard  

Without an 

int’l 

standard 

Flyers 

distributed 

Response 

rate 

Biology Gothenburg 7 10 47 36.2 % 

Ecotoxicology Gothenburg 2 6 23 34.8 % 

Environment- and 

Health Protection 

Gothenburg 2 0 2 100 % 

Stockholm 4 8 35 34.3 % 

Environmental 

Sciences 

Gothenburg 4 3 12 58.3 % 

Stockholm 3 1 8 50.0 % 

Economics Gothenburg 8 10 72 25.0 % 

Stockholm 6 5 35 31.4 % 

Financial 

economics 

Gothenburg 4 3 19 36.8 % 

SMIL3 Gothenburg 9 4 55 23.6 % 

Global studies Gothenburg 2 4 29 20.7 % 

Political science Gothenburg 9 11 58 34.5 % 

Total  60 65 395 31.6 % 

 

  

                                                           
3
 Social scientific programme for environmental science. 
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B. Appendix 

In this appendix we translate from Swedish both the background information given to the 

respondents prior to the two environmental policy-making questions in the questionnaire and the 

actual questions. The underlined sentence about an internationally-agreed threshold was included in 

about half of the surveys. 

Environmental policy-making 

EU’s goal and your job 

EU legislation stipulates that all member countries should implement measures to protect water 

quality, with the goal of maintaining or restoring good ecological status. A good ecological status is to 

be understood as a lake having conditions close to those in an unaffected forest lake. As a basis for 

efforts to restore water quality, a survey and analysis of water containing information about human 

impacts on water quality and an economic analysis of water use should be carried out. 

You will soon get to answer two questions and one follow-up question, where we want you to try to 

put yourself in the role of a civil servant. But first you will get information describing the 

environmental problem and the measures that can be implemented to improve the environment. 

Read the text carefully, you cannot return to it once you have left the page with background 

information. 

Background information about water and environmental effects in Sweden  

In Sweden, there are almost 100 000 lakes and streams. Many of these are affected by pollution 

although measures have been implemented to reduce the impact. One problem is eutrophication, 

i.e. the concentration of nutrients is too high. In this study, we assume that about 20 000 lakes have 

concentrations much above the value that can be considered a natural state. Measures that can be 

implemented to reduce impacts include: improving municipal wastewater treatment plants and 

reducing emissions from agriculture. The internationally-agreed threshold indicating a desirable level 

of nutrition is 8 nutrient units/litre. 

Research has shown that the nutrient content is an important factor affecting fish stocks and the rest 

of the ecosystem of a lake. An unaffected forest lake has a total content of 5-10 nutrition units/litre; 

the ecosystem may collapse at a level of 20 nutrient units/litre. 

One way to measure the impact of increased nutrient content is to measure the ratio of perch and 

carp. A ratio of 0.5 is that of an unaffected lake. If the nutrient content increases, the ratio falls (see 

figure). The amount of perch decreases relative to carp, which has a negative impact on the 

ecosystem of a lake. When the number of perch decreases, the amount of zooplankton that eat 

phytoplankton also falls. This makes lakes turbid with poor visibility. It also reduces the biodiversity 

of the lake and makes it less attractive for, for example, swimming. 

Economic background  

A survey has been carried out showing how concentrations in a lake with an average level of 

pollution located in an agricultural area near an urban area can be reduced by various measures. In 
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the following questions, you will receive information about the costs of implementing the various 

measures that can reduce the levels. 

A study indicating the value of reduced levels to society has also been conducted. The economic 

value of a one-unit reduction in nutrient levels in a polluted lake is 80 000 SEK as a result of improved 

fishing. To this can be added the increased recreational value and the value of increased biodiversity, 

which are estimated to between 40 000 and 80 000 SEK per unit decrease in nutrient content. 

Question 1: Recommended environmental programme 

Assume you are the environmental manager in a municipality. Politicians in your municipality have 

decided to introduce a 5-year action plan for a lake that can be used for both fishing and recreation. 

After the end of the programme it is expected that the achieved water quality will remain. All 

programmes described in the table below can be implemented within the existing 5-year 

environmental budget, which generally amounts to 3 000 000 SEK. Money that you do not use for 

that purpose will be used for other environmental improvements. All programmes decrease the 

nutrient content, but in different ways. 

The costs are specific to your municipality and depend on the actions you have previously 

undertaken in the municipality. The socio-economic value of reducing the total nutrient content by 

one unit is estimated to 120 000-160 000 SEK. 

  
Total content of 

nutrition units 
Ratio (perch/carp) 

Total cost over 5 

years 

Cost to reduce the 

total content by a 

unit 

No programme 16 0.16 0 0 

Programme 1 12 0.32 360 000 90 000 

Programme 2 8 0.48 1 600 000 200 000 

Programme 3 11 0.37 700 000 140 000 

Programme 4 6 0.56 2 100 000 210 000 

Programme 5 10 0.41 1 500 000 250 000 

 

Choose one of the programmes above. Which one would you recommend for implementation? 

Question 2: Recommended nutrient limit 

The EU directive states that the requirements for environmental improvement should be adapted to 

the conditions in different countries. You work at a governmental agency and are to submit 

proposals for a Swedish national threshold aimed to guide efforts to improve water quality. As a 

basis for decisions, information has been generated on different combinations of actions that lead to 

environmental improvements in one Swedish lake with average pollution level. There are an 
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estimated 20 000 of lakes that are very eutrophic. Any action lowers the total nutrient content but in 

different quantities. 

The measures are ranked from the cheapest to the most expensive in the table below. It does not 

pay off to take measure B without first having taken measure A, measure C does not pay unless A 

and B have been taken and so on. The measure combinations show ways to reach different 

environmental quality, and give an indication of the environmental impact that a different level may 

provide and how much it would cost. A limit must not be set so that a certain action combination is 

reached exactly. The socio-economic value of reducing the total concentration by one unit is 

estimated to 120 000-160 000 SEK. 

  
Total nutrient 

content 

Total cost over 5 

years 

Reduction in total 

nutrient content of 

an additional 

measure 

Cost per unit 

change in an 

additional measure  

No measure 16 0 0 0 

A 15 110 000 1 110 000 

A+B 12 560 000 3 150 000 

A+B+C 10 1 040 000 2 240 000 

A+B+C+D 7 1 820 000 3 260 000 

A+B+C+D+E 6 2 100 000 1 280 000 

 

Which total nutrient content (between 5 and 20) do you think should be set as the nutrient limit?  
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C. Appendix 

This appendix presents tables related to the data.  

Table 2. Summary statistics for the value variables. 

Variable Obs. Mean Std. Dev. Min Max 

Precautionary principle 124 3.32 0.70 1 4 

Natural state of the environment 124 3.40 0.70 1 4 

Ecological sustainability 124 3.61 0.61 2 4 

Equality of sexes 124 3.56 0.65 2 4 

Equality of people 124 3.60 0.60 1 4 

Justice 124 3.64 0.60 2 4 

Economic efficiency 124 3.10 0.68 1 4 

Unemployment 124 3.12 0.72 1 4 

Cost efficiency 124 2.90 0.74 1 4 

Good conditions for firms 124 2.77 0.67 1 4 

Low taxes 124 2.05 0.76 1 4 

Competitiveness of Swedish firms 124 2.85 0.79 1 4 

Regional justice 124 2.85 0.81 1 4 

Locally produced 124 3.05 0.81 1 4 

The position of the less fortunate in society 124 3.27 0.71 1 4 

Religion 124 1.94 0.90 1 4 

Physical safety 124 3.16 0.77 1 4 

Individual's right to choose for themselves 124 3.05 0.79 1 4 

Democracy 124 3.55 0.63 2 4 

Quality of public services 124 3.35 0.65 1 4 

Human rights 124 3.80 0.48 2 4 
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Table 3. Factor loadings to the three factors: economic, environment and equality values. 

Variable Economic 
values  

Environmen
tal values 

Equality 
values 

Uniqueness 

Precautionary principle  0.4718  0.7466 

Natural state of the environment  0.7392  0.4446 

Ecological sustainability  0.7231  0.4491 

Equality of sexes   0.7752 0.3961 

Equality of people   0.7754 0.3548 

Justice   0.4891 0.7368 

Economic efficiency 0.4765   0.7684 

Unemployment 0.5224   0.6551 

Cost efficiency 0.4303   0.6671 

Good conditions for firms 0.6696   0.5303 

Competitiveness of Swedish firms 0.7343   0.4481 

Regional justice    0.7977 

Locally produced  0.5953  0.6150 

Religion    0.9072 

Physical safety 0.4504   0.7777 

Individual's right to choose for 
themselves 

0.5480   0.6914 

Democracy 0.4090   0.6220 

Human rights    0.8055 

 

 

 

  



24 
 

Table 4. Summary statistics on the two environmental decision-making variables. 

Variable Obs. Mean Std. 
Dev. 

Min Max 

Nutrient limit 124 9.61 2.16 5 16 

Cost-efficient limit (equal to or greater than 12) 124 0.23 0.43 0 1 

Programme chosen, programme ordered from lowest (6 
units) concentration to highest (16 units) 

124 1.49 1.17 0 4 

Cost-efficient programme (limit equal to or greater than 
11) 

124 0.25 0.43 0 1 

EU norm 8 units 124 0.48 0.50 0 1 
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Table 5. Summary statistics for questions about what affected the choice in the decision-making 
questions. 

Variable Obs. Mean Std. Dev. Min Max 

Near natural status 124 0.66 0.48 0 1 
Low total nutrient concentration 124 0.14 0.35 0 1 
Increased benefit from swimming 124 0.25 0.43 0 1 
Increased catch of fish 124 0.35 0.48 0 1 
Lowest total cost 124 0.12 0.33 0 1 
MC equal to MB from fishing 124 0.11 0.32 0 1 
MC close to mean MB 124 0.21 0.41 0 1 
MC in the interval of MB 124 0.15 0.36 0 1 
TC equal to TB 124 0.16 0.37 0 1 
Good balance of costs and benefits 124 0.53 0.50 0 1 
EU directive limit 124 0.17 0.38 0 1 
Benefits are underestimated 124 0.20 0.40 0 1 
Costs are overestimated 124 0.032 0.18 0 1 
Effect of the programme on the nutrient level is 
underestimated 124 0.10 0.30 0 1 
5 years is a too short time to assess the benefits 124 0.081 0.27 0 1 
Other factors influenced the choice 124 0.11 0.32 0 1 
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Table 6. Summary statistics for background variables. 

Variable Obs. Mean Std. Dev. Min Max 

Gender 124 0.35 0.48 0 1 
Age 124 26.07 4.37 20 43 
Member in an environmental NGO 124 0.30 0.46 0 1 
Stockholm 124 0.21 0.41 0 1 
Monthly income < 10 KSEK 124 0.73 0.44 0 1 
Monthly income 10-30 KSEK 124 0.19 0.40 0 1 
Monthly income 30-50 KSEK 124 0.07 0.26 0 1 
Main occupation work 124 0.04 0.20 0 1 
Main occupation study 124 0.94 0.25 0 1 
Main occupation self employed 124 0.01 0.09 0 1 
Main occupation other 124 0.02 0.13 0 1 
Highest degree high school 124 0.23 0.43 0 1 
Highest degree bachelor's 124 0.51 0.50 0 1 
Highest degree master's 124 0.22 0.41 0 1 
Highest degree licentiate 124 0.02 0.13 0 1 
Highest degree PhD 124 0.02 0.13 0 1 
Highest degree other 124 0.01 0.09 0 1 
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Table 7. Summary statistics for the respondents’ major. 

Variable Obs. Mean Std. Dev. Min Max 

Biology 124 0.21 0.41 0 1 
Environmental and health studies 124 0.06 0.25 0 1 
Environmental science 124 0.15 0.35 0 1 
Technical subjects 124 0.01 0.09 0 1 
Economics 124 0.23 0.43 0 1 
Financial economics 124 0.06 0.23 0 1 
Business administration 124 0.02 0.13 0 1 
Cultural geography 124 0.02 0.15 0 1 
Political science 124 0.19 0.40 0 1 
Global studies 124 0.02 0.13 0 1 
Other 124 0.03 0.18 0 1 
 

  



28 
 

D. Appendix 

This appendix presents tables related to the results. 

Table 8. Summary statistics for the factor value variables and age of the respondent for the three majors. 

Summary of Factor environmental values   

Major Freq Mean Std dev Min Max 

Biology 55 3.35 0.58 0.98 3.96 

Economics 36 2.87 0.51 1.68 3.78 

Social sciences 29 3.04 0.68 0.74 4.02 

Total 120 3.13 0.62 0.74 4.02 

Summary of Factor economic values 

Biology 55 3.82 0.64 2.55 5.40 

Economics 36 4.21 0.70 2.97 5.41 

Social sciences 29 4.00 0.53 3.17 5.24 

Total 120 3.98 0.65 2.55 5.41 

Summary of Factor equality values 

Biology 55 3.36 0.48 2.04 3.90 

Economics 36 3.15 0.63 1.70 3.96 

Social sciences 29 3.52 0.44 2.64 4.02 

Total 120 3.34 0.54 1.70 4.02 

Summary of Age, years 

Biology 55 27.36 5.55 20 43 

Economics 36 25.92 3.13 22 33 

Social sciences 29 24.17 1.87 21 28 

Total 120 26.16 4.40 20 43 
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Table 9. Frequency table for gender versus education. Statistics shown: frequency (1st line), expected 

frequency (2nd line), contribution to the   . 

  Major  

Gender Biology Economics Social 
sciences 

Total 

Woman 40 16 21 77 

 35.3 23.1 18.6 77.0 

 0.6 2.2 0.3 3.1 

Man 15 20 8 43 

 19.7 12.9 10.4 43.0 

 1.1 3.9 0.6 5.6 

Total 55 36 29 120 

 55.0 36.0 29.0 120.0 

 1.8 6.1 0.9 8.7 

 

Pearson             ,          

Cramér's           
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Table 10. Frequency table for the choice of cost-efficient nutrient limit versus major. Statistics shown: 

frequency (1st line), expected frequency (2nd line), contribution to the   . 

  Major   

Cost efficient nutrient 
limit 

Biology Economics Social 
sciences 

Total 

No 44 22 25 91 

 41.7 27.3 22.0 91.0 

 0.1 1.0 0.4 1.6 

Yes 11 14 4 29 

 13.3 8.7 7.0 29.0 

 0.4 3.2 1.3 4.9 

Total 55 36 29 120 

 55.0 36.0 29.0 120.0 

 0.5 4.3 1.7 6.5 

 

Pearson              ,            

Cramér's           
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Table 11. Frequency table for the choice of programme to reduce the nutrient limit versus major. 

Statistics shown: frequency (1st line), expected frequency (2nd line), contribution to the   . 

  Major  

Cost-efficient 
programme 

Biology Economics Social 
sciences 

Total 

No 45 22 23 90 

 41.3 27.0 21.8 90.0 

 0.3 0.9 0.1 1.3 

Yes 10 14 6 30 

 13.8 9.0 7.3 30.0 

 1.0 2.8 0.2 4.0 

Total 55 36 29 120 

 55.0 36.0 29.0 120.0 

 1.4 3.7 0.3 5.4 

 

Pearson             ,          

Cramér's           
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Table 12. Summary statistics per education for the nutrient limit and the nutrient limit implied by chosen 
programme variables. 

Summary of Nutrient limit  

Major  Mean Std. Dev. Freq. 

Biology 9.51 1.90 55 

Economics 9.97 2.50 36 

Social sciences 9.59 2.20 29 

Total 9.67 2.16 120 

Summary of Nutrient limit implied by chosen programme 

Major  Mean Std. Dev. Freq. 

Biology 8.62 1.58 55 

Economics 8.86 2.23 36 

Social sciences 8.59 1.76 29 

Total 8.68 1.83 120 
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Table 13. Frequency table for membership in an environmental non-governmental organization (NGO) 

versus major. Statistics shown: frequency (1st line), expected frequency (2nd line), contribution to the   . 

  Major  

Member in an environmental 
NGO 

Biology Economics Social 
sciences 

Total 

No 24 32 27 83 

 38.0 24.9 20.1 83.0 

 5.2 2.0 2.4 9.6 

Yes 31 4 2 37 

 17.0 11.1 8.9 37.0 

 11.6 4.5 5.4 21.6 

Total 55 36 29 120 

 55.0 36.0 29.0 120.0 

 16.8 6.6 7.8 31.2 

 

Pearson              ,          

Cramér's           
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Table 14. Regression results from Equation (1). In Columns (2) and (4), the variable Member of an 
environmental NGO, the coefficient for which is insignificant in Columns (1) and (3), has been dropped to 
control for possible multicollinearity. 

 (1) (2) (3) (4) 
 Limit Limit Programme Programme 
Economists 0.620 0.774* 0.960* 0.930* 
 (1.38) (2.00) (2.23) (2.48) 
Social scientists -0.983* -0.889* -0.467 -0.487 
 (-2.32) (-2.24) (-1.03) (-1.13) 
Member in an 
environmental 
NGO 

-0.232  0.0455  
(-0.68)  (0.14)  

Int’l standard 8 

units  
-0.410 -0.410 -0.294 -0.294 
(-1.65) (-1.67) (-1.22) (-1.21) 

Constant -0.405 -0.531* -0.708* -0.682** 
 (-1.34) (-2.21) (-2.29) (-2.76) 
Economists     
Factor 
environmental 
values 

-0.651** -0.672** -0.590** -0.588** 
(-2.95) (-3.11) (-2.78) (-2.78) 

Factor economic 
values 

0.574** 0.573** 0.630** 0.627** 
(2.75) (2.78) (3.01) (3.00) 

Factor equality 
values 

-0.539* -0.544* -0.550* -0.548* 
(-2.24) (-2.28) (-2.31) (-2.30) 

Gender, woman = 0 0.711* 0.699* 0.690* 0.692* 
 (2.53) (2.50) (2.42) (2.44) 
Age, years -0.00371 -0.00373 -0.0112 -0.0111 
 (-0.12) (-0.12) (-0.37) (-0.37) 
Constant 0.750 0.840 0.567 0.563 
 (0.54) (0.62) (0.43) (0.42) 
Social scientists     
Factor 
environmental 
values 

-0.0367 -0.0235 -0.113 -0.114 
(-0.18) (-0.12) (-0.53) (-0.54) 

Factor economic 
values 

0.0802 0.0679 0.145 0.147 
(0.38) (0.32) (0.71) (0.72) 

Factor equality 
values 

0.705* 0.710* 0.683* 0.682* 
(2.48) (2.50) (2.32) (2.32) 

Gender, woman = 0 -0.427 -0.421 -0.452 -0.454 
 (-1.51) (-1.50) (-1.58) (-1.59) 
Age, years -0.126** -0.125** -0.107* -0.107* 
 (-2.72) (-2.72) (-2.16) (-2.17) 
Constant 0.0517 0.0194 -0.361 -0.356 
 (0.03) (0.01) (-0.21) (-0.20) 
atrho21     
Constant -0.318 -0.386 -0.406 -0.395 
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 (-1.16) (-1.44) (-1.50) (-1.54) 
atrho31     
Constant 0.583* 0.617* 0.469 0.465 
 (2.01) (2.17) (1.83) (1.82) 
atrho32     
Constant -0.789** -0.796** -0.817** -0.818** 
 (-3.22) (-3.27) (-2.96) (-2.96) 
Observations 120 120 120 120 
t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 
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Table 15. Regression results from Equation (1) for a panel of both questions simultaneously. 

 (1) (2) 
 Cost-efficient 

limit 
Cost-efficient 

limit 
Economists 1.029*** 1.057*** 
 (3.54) (4.15) 
Social scientists -0.520 -0.500 
 (-1.65) (-1.67) 
Member of an 
environmental NGO 

-0.0479  
(-0.21)  

Int'l standard 8 units  -0.302 -0.302 
(-1.74) (-1.75) 

Timing of question -0.0580 -0.0585 
 (-0.33) (-0.33) 
ID of question -0.0610 -0.0612 
 (-0.34) (-0.35) 
Constant -0.581 -0.606 
 (-1.65) (-1.83) 
Economists   
Factor environmental values -0.615*** -0.617*** 

(-4.23) (-4.25) 
Factor economic values 0.560*** 0.560*** 

(3.85) (3.85) 
Factor equality values -0.502** -0.503** 

(-3.08) (-3.10) 
Gender, woman = 0 0.704*** 0.703*** 
 (3.68) (3.68) 
Age, years -0.00155 -0.00153 
 (-0.07) (-0.07) 
Timing of question -0.0537 -0.0541 
 (-0.29) (-0.29) 
ID of question 0.0289 0.0300 
 (0.15) (0.16) 
Constant 0.577 0.584 
 (0.59) (0.60) 
Social scientists   
Factor environmental values -0.0701 -0.0689 

(-0.49) (-0.48) 
Factor economic values 0.0536 0.0525 

(0.38) (0.37) 
Factor equality values 0.749*** 0.750*** 

(3.64) (3.64) 
Gender, woman = 0 -0.221 -0.220 
 (-1.14) (-1.13) 
Age, years -0.115** -0.115** 
 (-3.28) (-3.28) 
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Timing of question -0.112 -0.112 
 (-0.61) (-0.61) 
ID of question 0.0331 0.0333 
 (0.18) (0.18) 
Constant -0.0702 -0.0744 
 (-0.06) (-0.06) 
atrho21   
Constant -0.491** -0.502** 
 (-2.61) (-2.78) 
atrho31   
Constant 0.412* 0.416* 
 (2.31) (2.36) 
atrho32   
Constant -0.876*** -0.876*** 
 (-4.47) (-4.46) 
Observations 240 240 
t statistics in parentheses 
* p<0.05, ** p<0.01, *** p<0.001 
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Table 16. Summary statistics for the predicted probabilities from the regression model in Table 15. The 
first panel reports the probit predicted joint probability of failure in every outcome,          for all 
         , broken down for each major. The second panel reports the probit predicted joint 
probability of success in every outcome,          for all          , again for each major.  

Summary of           

Major Mean Std. Dev. Freq. 

Biology 0.47 0.16 110 

Economics 0.14 0.09 72 

Social sciences 0.39 0.17 58 

Total 0.35 0.20 240 

Summary of          

Major Mean Std. Dev. Freq. 

Biology 0.0014 0.0049 110 

Economics 0.016 0.027 72 

Social sciences 0.00092 0.0015 58 

Total 0.0056 0.016 240 

 

 


