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Executive Summary 

Introduction 

Governments at all levels are challenged with allocating limited budgets among competing priorities.  This is 

particularly difficult when environmental protection is one of these priorities.  It often isn’t obvious what the benefits 

are from investing in environmental protection, relative to the often very obvious financial benefits from alternative 

uses for the funds.  The purpose of this project was to measure the willingness to pay of central Okanagan residents 

for improvements in four environmental indicators: 

1. Groundwater use, representing the share of total water use coming from groundwater.  As surface water in 

the Okanagan is essentially fully allocated, increasing the share from groundwater suggests both an 

increase in total water use, and increasing pressure on natural habitats that rely on springs, etc. 

2. Aquatic health, measured as increases in the numbers of Kokanee salmon spawning returns.  Kokanee 

salmon is an iconic species in the Okanagan, and the health of the Kokanee can be seen as an indicator of 

the health of the aquatic environment in which these fish live. 

3. Natural areas lost, measured as square kilometers of natural areas lost.  The Okanagan has some of the 

most unique environments in Canada, and hosts some of the most rare and endangered species.  These 

rely on natural habitats, which are being rapidly lost through continuing development. 

4. Rural character, measured as population density in rural areas.  The arrival of European settlers lead to the 

development of an agricultural landscape that is now being transformed as more people are moving into 

rural areas. 

Methods 

The core of this research project was a choice experiment survey.  In a choice experiment, survey participants are 

asked to choose between different future scenarios.  For our experiment, the scenarios involved different future 

states of the four environmental indicators, together with an increase in a property tax levy used to pay for the 

improvements.  Each set of scenarios included a status quo option, where there was no increase in the property tax 

levy, and two other options that involved an increase in the property tax levy and improvements in some of the 

environmental indicators relative to the status quo. 

There were two additional aspects of the survey that went beyond simply assessing the willingness to pay.  First, 

survey participants were asked to describe people that they had recently spoken with about environment and 

development issues in the Okanagan.  Second, a deliberation experiment was used to see whether people who had 

the opportunity to talk about the issues covered in the survey changed the answers they gave in the survey.  This 

deliberation experiment included a choice task where participants in the deliberation were asked to divide two 

different budget amounts between activities focused on the different environmental indicators. 

Statistical analyses explored (1) the role that heterogeneity among survey respondents – variability in how they 

responded to changes in the indicator levels – played in the variability in the responses observed, (2) how a 

respondent’s social network impacted their likelihood of choosing an improvement option relative to the status quo, 

and (3) how participation in a deliberation experiment impacted on the probability people would choose an 

improvement option. 
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Results 

1. There is evidence that people in the central Okanagan are willing to pay a positive amount to enhance 

aquatic habitat health and to protect natural areas.  For aquatic health, the average respondent was willing 

to pay between $0.30 and $1.06 per year for 30 years for each 1,000 fish increase in Kokanee salmon 

spawning returns.  For protected areas, the average survey respondent was willing to pay between $0.18 

and $0.35 per year to protect one more square kilometer of natural areas 

2. There is a high degree of heterogeneity among the people who responded to the survey.  It is only after 

accounting for this heterogeneity that we are able to confirm that the average willingness to pay for aquatic 

health and protecting natural areas is likely to be different from zero.   

3. That people have talked with others about environmental and development issues is positively related to 

their likelihood of being willing to pay more for environmental improvements.  Due to the variety of ways of 

representing these social connections, we can conclude that social relationships matter, but we can’t 

conclusively say how they matter. 

4. When people are given the opportunity to talk about the issues represented in the survey, their survey 

answers seem to converge.  The variability in the model parameters decreased for the treatment group, who 

participated in the deliberation, while not doing so for the control group. 

5. The group of people who voluntarily participated in the deliberation experiment did not reflect the average 

survey participant on a number of measured characteristics.  To detect the impact of deliberation, people 

who participated in the deliberation had to be carefully matched with people who participated in the survey 

but not in the deliberation.  

6. The group of people who voluntarily participated in the deliberation experiment did not allocate a budget 

among the offered environmental indicators in a way that reflected the priorities of the larger population.   

Implications 

1. If these results are representative of the approximately 200,000 people living in the Central Okanagan, then 

it is reasonable for local governments to spend between $60,000 and $212,000 per year to enhance aquatic 

health for each 1,000 fish increase in Kokanee salmon.  For protecting natural areas, it is reasonable for 

local government to spend between $36,000 and $70,000 per year for each additional square kilometer of 

natural area protected. 

2. Large variation among people in the central Okanagan suggests it won’t be easy to get broad agreement on 

expenditures for protecting the environment. 

3. Conversations with and between Okanagan residents about the relationship between development and the 

environment may be an important part of building support for spending on environmental protection. 

4. Groups assembled to provide advice to governments about environmental policy decisions may not 

represent the population they are drawn from.  Governments need to think carefully about how these groups 

are assembled and how their input is used for policy decisions.  Do these people, who have been given the 

opportunity to become more informed, reflect what an educated and informed public would prefer, and 

therefore their opinions deserve more weight?  Or is representative democracy the ideal, irrespective of 

whether or not the public is well informed, thereby reducing the weight on the opinions of more informed 

citizens?  
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Introduction 

The Issues 

Communities large and small all face the challenge of allocating scarce resources among competing objectives.  At 

the national level, how much do we spend on research, national defense, environmental monitoring, parks, etc.  

Provincially, how much do we spend on provincial roads, education, healthcare, etc.  Local governments spend on 

local roads, community and regional parks, policing, fire protection, etc.  At all levels, there is almost always less 

money available to spend than there are projects on which money can be spent.  Communities need to be able to 

determine which projects get prioritized. 

Deciding how much money to spend on environmental protection is particularly challenging.  It is often difficult to see 

where the payoff is for such spending.  Expanding a road reduces congestion.  Expanding an airport leads to 

increased visitor numbers and visitor spending.  The benefit of building a swimming pool or skating rink is seen in 

the number of visits and the revenue generated through admissions and at concessions.  Protecting wetlands or 

natural areas, particularly those that have little recreational value, does not have a clearly measurable benefit.  This 

makes it harder to justify expenditures on such protections, particularly when there are other competing projects that 

do have those clearly measurable benefits.  The research described in this report is one way to measure this difficult 

to measure benefit. 

Economic Approaches to Measuring Willingness to Pay 

The measurement of value in economics rests on the concept of willingness to pay.  The value that a unit of a good 

or service has to a person is the amount of some other good or service that this person would be willing to give up to 

get another unit of the one in question.  While the basic idea allows us to express the value of apples in terms of 

oranges – how many oranges would a person give up to get another dozen apples – it is often more convenient to 

use dollars.  This convenience means that economists have tended to look for ways to measure willingness to pay 

that can be easily translated into dollars. 

Measuring willingness to pay for things that people buy on a regular basis is relatively easy.  If we can assume that 

people are free to buy what they want, given the amount of money they have available, then the prices we observe 

are the value of the last unit of the good or service.  This occurs because everyone is free to buy apples or oranges 

until the value each person gets from a dollar spent on more apples is equal to the value that the same person would 

get from buying more oranges.  Where things are regularly traded in a market, willingness to pay is easy to measure 

and not all that controversial. 

Things get more complicated when the goods and services that we are trying to value are not like apples and 

oranges.  Economic goods and services can be described along two dimensions, rivalness and exclusiveness.  A 

good or service is rival if its enjoyment by one person means that no other person can enjoy it.  Goods or services 

that are non-rival can be enjoyed by everyone in the relevant area.  Apples and oranges are rival goods, as when 

someone eats an apple or an orange, it isn’t available for anyone else.  A beautiful view is non-rival, as one person’s 

enjoyment of the view does not diminish anybody else’s ability to enjoy the view. 

A good is exclusive if it is practically possible to exclude someone from using it.  A scenic cave may be non-rival, in 

that one person visiting and enjoying the cave does not change the cave in a way that someone else cannot enjoy it.  

However, a gate and fence installed at the entrance to the cave can exclude people from using it.  A clear night sky 
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is similarly non-rival, and it is also non-exclusive, as it is practically impossible to exclude anyone from enjoying the 

clear night sky.  Goods that are both non-rival and non-exclusive are called public goods in economics, while private 

goods are those that are both rival and exclusive. 

Private goods, such as apples and oranges, are easy to value.  Public goods are not.  A pure public good, one that 

is both non-rival and non-exclusive, is seldom provided at levels that enable measurement of each person’s 

willingness to pay.  Consider a clean and landscaped yard.  This yard provides value to the owner of the property, 

and to the neighbours and others using the street that will look at the yard.  The cost of providing the clean and 

landscaped yard is paid by the owner.  Others who enjoy the yard do not pay anything for enjoying it.  The amount 

the owner spends on care of their yard therefore only captures the value of that yard to the owner.  It misses the 

value that all the other people enjoy.  The neighbourhood ‘junk yard’ representing a situation where the owner gains 

little value from a well tended yard, to the detriment of the neighbours.  The challenge then is measuring the value of 

goods and services like a clean yard, when measuring one person’s expenditures is incomplete.  Goods and 

services provided by the environment are often like this. 

Several decades ago economists began testing methods to measure the willingness to pay individuals hold for 

goods that are to some degree public.  These approaches fit into two broad categories, revealed preference and 

stated preference.  Revealed preference approaches look for goods or services that are traded the price of which is 

impacted by the quality of the non-traded good.  One example is the price of housing.  All else equal, a house near a 

park typically commands a higher price than one further away.  The value of the services provided by the park is 

reflected in the higher price paid for the house.  This approach has become known as hedonic valuation, and has 

been applied to goods and services like beaches, school quality, air quality, airport noise, etc. 

Another approach within this framework uses the cost of traveling to enjoy a natural area.  While there may not be 

an entrance price to enjoy a wild area, there is usually a cost to accessing that area.  The value of the enjoyment of 

the wild area must be at least as large as the cost of getting there and back, and some portion of the cost of any 

equipment needed to enjoy the wild area.  This travel cost method is typically used to measure the value of 

differences between recreational sites, differences like fishing quality, water quality, congestion, etc.   

The amount a person spends to reduce the impacts of an environmental problem can be taken as a measure of the 

value of eliminating that problem.  This measure is a minimum, as the actions taken often do not completely 

eliminate the impacts of the problem.  For example, if the problem is noise from a nearby road, then one can install 

soundproof windows.  However, this does not reduce the noise impacts outside the house.  Therefore, the cost of 

the soundproof windows only partially offsets the impacts on the home owner of the road noise.  The value of 

reducing road and airport noise, drinking water contamination, air pollution, etc. have been studied using this 

approach. 

In some cases it isn’t possible to find something with a monetary price that is associated with an environmental good 

or service we would like to value.  Stated preference methods use survey methods that enable people to ‘state’ their 

preference.  With stated preference methods, the researcher must take care to construct the survey such that it 

places the respondent in a situation where they are comparing changes in the level of the environmental good being 

valued with changes in the money that they have to spend on other things.  Poorly designed surveys produce 

questionable results, and the risk of questionable results being used to support policy decisions leads some to 

suggest that stated preference approaches should only be relied upon as a last resort. 



 

 

 So You Say You Value about the Environment 

2018-12-20  |  Version 1.0 

 

Page 8 of 77 

There are a variety of stated preference approaches, variations in the type of choice situation that the survey 

participant is asked to evaluate.  The simplest approach offers the participant a situation, such as the creation of a 

new park and an increase in their tax bill to pay for it.  The participant is then asks to vote for or against this park, 

with a positive vote indicating that the person’s willingness to pay for the new park is at least as large as the increase 

in the tax bill, and a negative vote indicating the opposite. 

A more sophisticated approach is the ‘choice experiment’.  In a choice experiment, the participant is given a number 

of choices to make.  Each choice involves comparing two or more alternatives, where the alternatives differ on a few 

dimensions.  For the research reported on here, the dimensions included natural landscapes lost, health of the 

aquatic environment, level of groundwater use, rural character, and a property surcharge.  In each choice situation, 

the participant compares hypothetical futures that are different along these dimensions.  In our experiment, and 

typical of many such experiments, one of the options is a ‘status quo’, what is expected to occur if there are no new 

actions taken.  The alternatives to the status quo involve improvements in at least one environmental dimension, and 

a cost that is not paid if the status quo prevails.  Like the simple example, choosing the status quo means that the 

participant does not value the improvements of the alternative by the amount of the extra charge, and the converse if 

they do choose the alternative. 

Valuation studies, both revealed and stated preference, provide us with a measure of how much each of the 

participants is willing to pay for the good or service being valued.  With some luck, these participants represent the 

larger population, and we can use their values to estimate the total amount the community would be willing to pay to 

achieve the improvement that was being valued.  We can compare this community willingness to pay against the 

cost of making the improvement to decide if it is worth doing.  Such an analysis is typically called a cost-benefit 

analysis (CBA).  Unfortunately, the term cost-benefit analysis is being used to refer to a variety of analysis that set a 

measure of benefits against a measure of costs, with no consistent methodology for deciding what benefits and 

costs to include and exclude.  Within economics, cost-benefit analysis takes the perspective of society as a whole, a 

‘social’ cost-benefit analysis. 

The goal of a social cost-benefit analysis is to measure the value of all the costs and benefits resulting from a project 

or policy, as they impact on anyone seen as having ‘standing’.  Economics takes an anthropocentric, utilitarian 

perspective on the calculation of these costs and benefits.  The perspective is anthropocentric, in that only value to 

humans is considered, and it is utilitarian, in that these values can be added up across individuals.  While there are 

certainly strong reasons to question this perspective, it provides a framework for analysis that can be used to arrive 

at a number. 

Complications in Measuring Willingness to Pay 

The measurement and use of willingness to pay has been criticized from both inside and outside the economics 

profession.  From inside the profession, criticisms have generally focused on the use of surveys when no actual 

money is at stake.  In effect, if the choice is only hypothetical, how can the answers provided be anything other than 

hypothetical (Diamond & Hausman, 1994; Hausman, 2012)?  These criticisms have been addressed through efforts 

to enhance survey design, and to experimentally compare results from stated preference and revealed preference 

studies (Haab, Interis, Petrolia, & Whitehead, 2013).  In general, these results suggest that when done carefully, 

stated preference methods to identify ‘reasonable’ measures of willingness to pay (Carson, Flores, & Meade, 2001). 

Deeper criticisms come from outside economics.  For example, Spash (Spash, 2008) takes issue with the way that 

improvements in valuation methods start from the assumption that people are rational decision makers.  Survey 

design and analysis has proceeded by finding ways to more effectively force participants into the frame of a rational 



 

 

 So You Say You Value about the Environment 

2018-12-20  |  Version 1.0 

 

Page 9 of 77 

decision maker, and to identify and eliminate results that are not consistent with the rationality assumption.  Ludwig 

(Ludwig, 2000) argues that personal and social values often trump economic values, the assumptions of economic 

theory are overly simplifying and dubious, market analogies, as used in valuation surveys, are both internally flawed 

and fundamentally inappropriate for important ecological questions. 

Incompletely formed values. 

Methods to estimate individuals’ willingness to pay make the assumption that the individual has such a willingness to 

pay.  However, some argue that this may not be the case, particularly for goods and services that individuals do not 

commonly exchange.  Asking the question may therefore induce people to think about a good or service in an 

unfamiliar way, and therefore provide an answer that they have not carefully thought about (Payne, Bettman, 

Schkade, Schwarz, & Gregory, 1999).   

An important part of the process whereby people form their values is their interaction with other people.  Research 

into how people make choices continues to emphasize the fact that choice is social; people inhabit and are 

influenced by complex and evolving social relationships and influenced by many factors beyond the attributes of a 

particular good or service they might use (He et al., 2014, Knoke and Yang, 2008, Faust et al., 2002, He et al., 

2014).  McFadden (2010), specifically notes that ``models that neglect to incorporate sociality will not predict well in 

situations where individuals utilize their social network to define their perceptions and preferences."  Work, such as 

that of the late Nobel Lauriat Elinor Ostrom (2015) emphasize the important role that social connections can have in 

overcoming free rider problems.   

Citizen Preferences. 

The typical economic analysis assumes that people will ‘free ride’ where public goods are concerned.  From an 

individual perspective, it is best to let others contribute to the public good.  Since the benefits are non-rival and non-

excludable, any individual can enjoy the benefits of the public good provided by other people.  Therefore, if people 

are individual rational decision makers, we would expect people to individually contribute too little to the public good, 

and overall the level of the public good will be less than that which would be best for society as a whole.  If that 

public good is environmental quality, we would expect that the effort people put into protecting environmental quality 

is too low, relative to what would be best. 

Experiments have shown that if people are put into situations where they are strongly encouraged to behave like 

individual rational decision makers, then people do free ride.  Such experiments require people to be completely 

disconnected from the others that are impacted by their decision.  When there is some level of social interaction, 

most people do not free ride as much as simple economic analysis predict.  If people are asked to value an 

environmental good that is like a public good, perhaps they appreciate that their choice has impacts on others, and 

that choice may reflect ‘citizen’ preferences rather than ‘consumer’ preferences (Sagoff, 1988, 2007).  For the theory 

that justifies adding up the values stated by individuals, this is a problem.  If each individual is stating a value that 

reflects their concern for others, then adding up the values will be ‘double counting’.  However, it will be extremely 

difficult to know how to correct this.  Authors like Sagoff suggest that valuation should not be based on individual 

surveys.  Rather, some form of deliberation among people around an environmental challenge should be used. 

Commodification of Nature. 

The measurement of an individual’s willingness to pay for an environmental good or service requires that individual 

to compare the benefit they get from the environmental good or service with something else they also get a benefit 

from, typically money.  In effect, they are forced to think about the environmental good or service as a commodity.  

There are some critics who are deeply concerned that this commodification of nature risks fundamentally changing 
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our relationship with nature (Castree, 2003; Gómez-Baggethun & Ruiz-Pérez, 2011; Kallis, Gómez-Baggethun, & 

Zografos, 2013).  Proponents of measuring nature in monetary terms argue that it enables a conversation in the 

language that is common.  The opponents however argue that it is inappropriate to do so where environmental 

goods and services are shared and/or of deeper importance to human wellbeing than a commodity like and apple or 

an orange. 

The Central Okanagan 

Regional Overview 

Our research focusses on the Regional District of Central Okanagan (RDCO), located in the Okanagan valley, which 

lies in the southern interior of British Columbia, Canada.  The Okanagan valley itself runs mostly northerly from the 

southern border of British Columbia for about 200 kilometers, with the valley bottom, where most residents live, 

about one thousand meters below the elevation of the surrounding plateau.  Administratively, the valley is divided 

between three regional districts, the Regional District of North Okanagan (RDNO), the RDCO, and the Regional 

District of Okanagan Similkameen.  The largest city in the Okanagan, Kelowna, lies in the center of the RDCO, and 

is about 270 kilometers in a straight line from Vancouver, 400 km by road.   

For residents and visitors, the valley is largely defined by its mix of mountains, lakes, wetlands, watercourses, 

forests, grasslands, vineyards and orchards (Okanagan Basin Water Board, 2008). With prevailing winds and 

moisture coming mostly from a westerly direction, the Okanagan valley bottom is in a rain shadow, generating a 

semi-arid environment that is unique for Canada.  Summers tend to be dry and sunny, while in the winter cool, 

humid air can be trapped in the valley, resulting in extended periods with cloudy skies (Regional District of Central 

Okanagan, 2012). The warm summers with fairly low humidity and the relatively mild winters provide an attractive 

environment for agriculture and recreation.  Okanagan Lake is the central feature in the Okanagan, providing a 

unique and beautiful landscape as well as the basic sustenance needed for a vibrant community and economy 

(Okanagan Basin Water Board, 2008). There are a number of watersheds draining portions of the plateau into the 

Okanagan River and the lakes it connects along the valley bottom.  Many of these have been tapped to provide 

irrigation water for farming and domestic water for residential communities. 

Environmental Issue 

Population in the valley was growing at about 1.8% annually between 2001 and 2015 (BC Stats, 2012).  The 

resultant economic growth, together with climate change, are placing pressure on the environmental resources of 

the Okanagan. Some of the highly impacted environmental resources include foreshore areas, groundwater 

resources, aquatic species, natural habitats and rural character. Most worrisome is the shoreline of Okanagan Lake 

which contains habitats that are critical for wildlife, rare plants and terrestrial communities, and fish populations (e.g. 

Kokanee, rainbow trout, etc.) (Ecoscape Environmental Consultants Ltd., 2011). Aquatic health is threatened by 

shoreline development, invasive species, pollution, etc. For instance, in 2011, a survey of 289 km of shoreline on 

Okanagan Lake showed that the total length of disturbed shoreline was 164 km, representing 57% of the total 

natural shoreline length. Uses of the foreshore that are responsible for this disturbance include single family 

residential, transportation, agriculture, recreation (i.e., campgrounds, etc.), and urban parks. In many disturbed 

areas, riparian vegetation has been completely removed or replaced with non-native species. Modifications to the 

foreshore are extensive and likely continuous and include a large number of docks (Ecoscape Environmental 

Consultants Ltd., 2011). Much of the foreshore that has not so far seen disturbance is prone to future development 

(Ecoscape Environmental Consultants Ltd., 2011).  
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A review of the natural and disturbed areas within the Okanagan Large Lakes protocol shows that Kokanee shore 

spawning areas are substantially disturbed (Shepherd, 1999). Spawning kokanee numbers have fallen from over 1 

million to about 40,000 between 1973 and 2010, a decrease of 90%. In addition to a variety of other factors that may 

have contributed to the situation, the introduction of an exotic species, the opossum shrimp (Mysis relicta) is likely to 

have aggravated the decline (Shepherd, 1999). 

Most surface sources of water in the Okanagan are fully allocated and there is increasing groundwater use that 

threatens springs and wetlands which are important for natural habitats. For example, more than 90% of the wetland 

area and 73% of foreshore area has been either lost or disturbed in the Okanagan Valley since 1800 (South 

Okanagan Similkameen Conservation Program, 2012). In addition, growth and development combined with urban 

expansion contributed to rural areas losing their unique ``country character", history, and close ties to the land. The 

amount of open space and farm land is shrinking and conflicts between farmers and non-farm residents are on the 

rise.  

The context shown above highlights the importance of implementing long term projects to conserve remaining 

important natural areas and prioritizing habitat improvements where feasible. Local governments have a number of 

choices they can make to balance the demands for development against the environmental impacts. These include: 

undertaking research to better understand impacts on the environment and identifying protection strategies; 

modifying local building requirements to control groundwater pumping and potential contamination sources; investing 

in better monitoring of water quality, habitat health, groundwater levels, etc.; strengthening regulations and 

increasing enforcement to limit development on agricultural and rural lands; pursuing easements, covenants and 

similar arrangements with property owners to protect sensitive habitats and rural character; acquiring properties 

important for protecting habitats and/or providing recreational opportunities; and tightly enforcing zoning to limit 

development that harms the environment and/or changes rural character. 

All of these approaches have a cost, and the purpose of our research is to explore the benefits that may come from 

such actions.  We do take the anthropocentric approach, using a choice experiment to look for evidence that people 

in the central Okanagan are willing to pay for protecting and enhancing local environmental conditions.  Such 

evidence can help local governments to prioritize spending on those things that people value the most.  In principle, 

such results can even be used to compare the total cost of projects against the total benefits, the total willingness to 

pay for all central Okanagan residents. 
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Methods 

Choice Experiment 

The results reported on here are based on data collected using a choice experiment.  Choice experiments have 

become an important methodology for valuing environmental goods and services, with various articles and books 

available to help with implementing them (Louviere, Hensher, & Swait, 2000; Street & Burgess, 2007; Train, 2009). 

A choice experiment provides each participant with a series of choice situations.  In each situation the participant 

selects one option from a number offered.  The offered options are described using a set of ‘attributes’, where the 

options differ on levels of these attributes.  In most choice experiments used by economists, one of the attributes 

implies a monetary cost for the choice.  By including a monetary cost, the data can be used to estimate a willingness 

to pay by the average participant for the different attribute levels. 

For this research project, households were required to compare the various possible consequences and trade-offs 

that could result from the local government's choice of environmental policies.  The consequences of these 

government actions were represented by three hypothetical future levels of environmental goods and services that 

would occur by 2040.  One of the three futures is what was expected to occur if no additional actions were taken.  

This choice we refer to as the “status quo”.  The other two options involve improvements in one or more of the levels 

of environmental goods and services used to describe the future situations.  The attributes used to describe the 

future environmental situation were: 

1. Share of total water use from groundwater.  In the Okanagan, most surface water sources are fully 

allocated, meaning that no new licensed withdrawals are permitted.  Any significant increase in water use 

will therefore occur as a result of using more groundwater.  As a result, increasing the share of total water 

use from groundwater represents an increase in total water use, and consequently increased negative 

impacts on riparian areas that rely on groundwater. 

2. Count of spawning Kokanee salmon.  Kokanee salmon are a sub-species of Sockeye salmon that spend 

their entire life in fresh water.  Okanagan Lake has a population of Kokanee salmon.  The number of 

spawning Kokanee is taken to be a reflection of the health of the aquatic ecosystem.  Increases in these 

counts is therefore an improvement in the health of the aquatic ecosystem. 

3. Sensitive ecosystem area lost.  The Okanagan valley has one of the highest concentrations of rare and 

endangered species in Canada.  These species rely on the unique habitats found primarily in the Okanagan.  

Loss of these areas puts these species at risk.  An increase in the area of sensitive ecosystems lost 

therefore corresponds to a reduction in environmental quality. 

4. Rural character.  European settlement of the Okanagan valley was first driven by opportunities in agriculture.  

Ranching and then irrigated agriculture were, till the middle of the 20th century, among the most important 

economic activities in the area, and the rural, agricultural character of the valley is still valued by many 

residents.  This rural character is being affected by immigration and development on rural properties.  A 

simple measure of rural character is the population density in rural areas, with an increase in this density 

reflecting a loss of rural character. 
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Figure 1 provides descriptions of the environmental indicators used in the choice experiment, the attributes.  The 

additional attribute, special property levy, creates the cost that the survey participant is asked to consider in relation 

to the environmental improvement that they can choose. 

Indicator Indicator Description 

 

Share of Total Water 

Use from Groundwater  

GROUND WATER USE: Groundwater is an important source of water we use and 

supports springs and wetlands that are important natural habitats. Increasing ground 

water use threatens these habitats. Most surface sources in the Okanagan are fully 

allocated. Increasing the share of total use from groundwater also reflects an 

increase in overall water use and in the amount of groundwater used.  

 

Count of Spawning 

Kokanee Salmon  

AQUATIC HABITAT HEALTH: Aquatic health is threatened by shoreline 

development, invasive species pollution, etc. Species such as Kokanee salmon are 

sensitive to the overall health of the aquatic environment. Since the 70's, spawning 

Kokanee numbers in Okanagan lake have fallen from over 1 million to about 40,000.  

 

Sensitive Ecosystem 

Area Lost  

NATURAL HABITATS: Natural habitats, such as wetlands, forests, natural 

grasslands, etc. provide a range of environmental goods and services. These 

environmental resources and services are largely lost if the land is developed.  

 

Population Density in 

Rural Areas  

RURAL CHARACTER: Rural areas have a unique character that reflects their 

history and close ties to the land. Increasing development and population growth in 

rural areas increases traffic, reduces the amount of open space, increases conflict 

between farmers and non-farm residents, and impacts natural habitats.  

 

Special Property Levy  

COST: The tools that can reduce groundwater use, improve aquatic health, limit loss 

of natural habitats and reduce population growth in rural areas do have a cost. 

However they are paid, they will leave your household with less money to spend 

each year.  

 
 Figure 1.  Indicators used to describe attribute levels in the choice expeirment. 
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Figure 2 shows the levels of the indicators used in the choice experiment.  Each attribute has three levels, the 

forecast for the status quo situation that will occur in 2040, together with two levels that are improvements on the 

status quo.  The choices offered to the survey participant will be the status quo and two alternatives.  The 

alternatives are made up of combinations of these levels.  These alternatives will each be better than the status quo 

on at least one environmental indicator, and the two alternatives will be such that one of them is better than the other 

on at least one indicator, and the other is better on at least one different indicator.  In this way, neither alternative is 

superior to the other, and both are better than the status quo, where the environmental indicators are concerned. 

For a choice experiment survey, and any other stated preference survey that seeks to measure a monetary 

willingness to pay for an environmental improvement, a ‘payment vehicle’ is needed.  The purpose of the payment 

vehicle is to provide the survey participant with a monetary cost that they must compare to the benefits they expect 

to receive.  If their willingness to pay for the improvements is greater than this cost, then they will chose the 

improvement.  Conversely, they will choose the status quo.  With a large enough number of respondents to the 

survey, the average willingness to pay for each of the environmental improvements represented in the choices by 

the sampled population, and the larger population they represent, can be determined. 

The payment vehicle needs to be something the survey participants understand, and that they believe will actually 

impose a cost on them should the project go ahead.  Changes to utility rates, property taxes, etc. are charges that 

 INDICATOR STATUS QUO BETTER BEST 

Loss: 100 km2
 50 km2

 0 km2
 

NATURAL HABITATS   

 

 

 

Share: 20% 15% 10% 

 

GROUND WATER  

 

      

Returns: 40,000 50,000 60,000 

AQUATIC HABITAT 

HEALTH 
 

 

 

 

 

 

Density: 75 ppl/km2 70 ppl/km2 60 ppl/km2 

RURAL CHARACTER  

 

 

 

 

 

 
Figure 2. The levels for the indicators used in the choice experiment. 
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residents cannot avoid, making them good choices for the payment vehicle.  For this survey, we used a special 

property tax levy as the payment vehicle. It was chosen in light of the fact that property taxes have been used in the 

Okanagan as means to raise funds for special projects.  For example, the H2O aquatic center in Kelowna was 

funded in part by a levy on Kelowna properties of about $0.21 per $1,000 value, which was in place for twenty years.  

Activities of the Okanagan Basin Water Board (OBWB) are funded through a property tax surcharge paid by 

residents of the Okanagan basin.  One of the current activities of the OBWB is a Eurasian Milfoil control program in 

the main valley lakes.  At present, the OBWB collects a $0.057 per $1,000 property tax.  In the 1970’s, the OBWB 

collected $0.21 per $1,000, funds used to support upgrades to sewage treatment plants and sewage collection 

infrastructure.  These investments were deemed necessary to offset growing nutrient inflows into the valley lakes, 

and the resulting decline in water quality.  One the investments were in place, the levy was reduced. 

For the choices offered to the survey participants, we used two different increases in a special levy on property 

values.  If the program was implemented, then the money collected would be directed to achieving the 

environmental changes described. These increases are $0.05 per $1000 and $0.10 per $1000 property value.  Per 

property, the average additional charge would be about $20 or $40 per year, respectively. If the program was 

implemented, then the levy would be in effect starting 2015 and continuing into the future for 25 years. 

Figure 3 shows an example choice card that a survey participant may be asked to complete.  Option #1 is superior 

to the status quo for groundwater use, aquatic health, and the area of natural habitat lost.  Option #2 is superior to 

the status quo on aquatic health and rural character.  Both options are improvements on these environmental 

measures relative to the status quo.  Neither option is superior to the other.  The option combinations offered to the 

participants all had this structure, where if there was no cost, all participants who valued the environment at least a 

minimal amount would choose one of the options over the status quo.  Choosing between the two options would be 

more difficult, as that requires the participant to trade off between environmental improvements. 

In each case, the survey participant is being asked to compare the additional cost, as measured by the increase in 

the property levy, against the environmental improvements.  If the participant is willing to pay more for the 

environmental improvements than the value of the increased levy, then they are expected to choose that option 

which provides the largest difference between their willingness to pay and the size of the levy.  In some cases, the 

participant will not see the environmental improvements as worth the cost.  In that case they would choose the 

status quo.  The second choice task that the survey participant is asked to complete is choosing between the two 

options, if the status quo is not available.  We would expect them to choose the same option, if they chose one over 

the status quo.  However, if they chose the status quo, removing it from their list of choices asks them to consider if 

the difference between the two options is worth the difference in payment between the options. 
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Experimental Design 

Each survey participant was asked to complete six choice situations like the one example in Figure 3.  Each 

individual choice situation offered different combinations of levels for the environmental indicators.  With three 

possible levels for each environmental indicator, and two possible property tax levies, there are 3 × 3 × 3 × 3 × 2 =

162 possible combinations.  A number of combinations can be eliminated if they do not meet the relationship 

ATTRIBUTE  STATUS QUO OPTION 1 OPTION 2 

Share: 20% 10% 20% 

GROUND WATER 

USE  

(Share of total water  

use from groundwater) 
   

 

   

Returns: 40,000 50,000 60,000 

AQUATIC HABITAT 

HEALTH  

(Count of spawning 

Kokanee Salmon) 

  

  

   

  

   

   

Loss: 100 km2 50 km2 100 km2 

NATURAL 

HABITATS  

(Sensitive Ecosystem 

Area Lost) 
  

  

  

  

Density: 75 ppl/km2 75 ppl/km2 60 ppl/km2 

RURAL 

CHARACTER  

(population density in 

rural areas) 

   

    

   

    

   

   

Levy: $0.00 $0.05 per $1000 $0.10 per $1000 

COST  

(Special Property Levy)  
$0.00 

 
$20 on $400,000 house 

 
$40 on $400,000 house 

Which option would 

you prefer?    

Your preferred option 

without status quo 
 

  

  

Figure 3. Example choice card. 
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between Option #1 and Option #2 described earlier.  However, there remain far too many combinations to test all of 

them.  To that end, the literature on experimental design was consulted. 

A design that tests all possible combinations is an orthogonal design.  When the experimental budget is large and 

the number of combinations is small, it may be practical to test every possible combination.  When this is possible, 

the results also enable the researcher to examine the effects of every possible interaction between the variables 

included in the experiment.  Unfortunately, we did not have a large enough budget and we have a large number of 

possible combinations, so we needed to remove some possible combinations from the choices we will ask 

participants to complete. 

The alternative to orthogonal design is to choose an efficient design.  According Rose et al. (2009), ``experimental 

design is efficient if the design yields data that enables estimation of the parameters with as low as possible 

standard errors.”  To form an efficient design, the researcher decides which experimental effects are going to be 

examined, and picks those trials which allow those effects to be estimated as precisely as possible.  In our case, we 

focus on the main effects.  These are the willingness to pay for each individual change in an attribute level.  For 

example, we want to estimate the willingness to pay for an improvement in aquatic habitat health, holding everything 

else constant.  We will not also try to measure how the willingness to pay for an improvement in aquatic health 

changes when the level of groundwater use changes.  This allows us to drop a number of combinations of indicator 

levels from our experiment.  

The software package Ngene (Metrics, 2014) was used to generate the efficient design.  Programs like Ngene 

generate a measure of the overall precision of the desired parameters estimated that are the result of the 

experiment, and picks that combination of treatments that maximizes this precision.  This process was used to 

reduce the number of choices down to 30 treatment combinations.  Since 30 choice cards is still far too many to ask 

an individual to complete, this set of 30 was randomly divided into five designs with six choices each.  The pool of 

potential participants was divided into five groups, each group having access to one of the five versions of the 

survey. 

Sampling Procedure 

The population of interest was residents of the central Okanagan.  A script was used to harvest addresses from an 

Internet phonebook (Canada 411).  This is a low cost way of securing a list of postal addresses.  However, internet 

phone books are not always up to date, and the only useful information for our purposes are phone numbers 

attached to a physical address.  Many people no longer have a land line.  To the extent that people who have opted 

to forego the land line have other common demographic characteristics, our process of collecting addressed may be 

biased.  Portions of the survey relating to expenditures and income focus on the household rather than the 

individual.  We see this as consistent with the fact that budgetary consumption decisions are often made at a 

household rather than an individual level and property taxes are paid at the household level rather than the individual 

level.   

The harvested addressed were used to send letter mail invitations to a sample of households in the Regional District 

of Central Okanagan.  The invitation letter provided a brief description of the project and instructions for accessing 

the survey online.  The letter provided potential participants with an access code, which ensured that the participant 

received the correct version of the survey.  The access code also served as a means by which the participant could 

return and complete the survey at a later time.  To enhance the likelihood that this would occur, the survey system 
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provided participants with the opportunity to provide an email address.  If they did, reminders would be sent to them 

three times.  The email contained instructions for returning to the survey, and a clickable link that in many mail 

clients would take the participant back to the survey website, authenticate them, and return them to the point where 

they had left the survey.  Participants were also told that they could contact us and complete a paper version of the 

survey or complete it over the phone.  To accommodate the very small (<10) number of people who did request an 

alternative way to participate, we employed two student research assistants who met with the participant and 

completed the survey with the participant using a laptop computer. 

The survey itself was developed with extensive input from staff of the Regional District of Central Okanagan.  Our 

aim was to ensure that the environmental indicators used in the choice experiment would be related to 

environmental indicators that the regional district was interested in.  The value estimates calculated using the survey 

results could then help inform prioritizing expenditures on environmental projects.  

Prior to the survey going ‘live’, it was pre-tested using a convenience sample of Okanagan residents.  This 

convenience sample consisted of people intercepted at a local grocery store.  If they indicated a willingness to help 

pretest our survey, they were provided an envelope with instructions for accessing the survey and a five dollar bill as 

an expression of our gratitude for their time and effort.  The responses on this pretest were used to make final 

adjustments to the presentation and wording of the questionnaire.  Once this was completed, the survey went ‘live’, 

which was from January to May, 2015. 

While no survey method is perfect, there is some concern that online surveys are more likely to be completed by 

people with higher incomes and higher levels of education.  This is the part of the population where Internet 

penetration is expected to be the highest.  However, against this risk, Internet surveys can be more complex than a 

paper survey and provide context specific feedback to participants.  This ability was important for the part of our 

survey that measured aspects of participants’ social networks.  Similar to our survey, Breustedt et al. (2008) used an 

online choice experiment to explore factors affecting farmers’ willingness to cultivate genetically modified oilseed 

rape, and Schulz et al. (2014) applied a similar online choice experiment to investigate farmers preferences for 

alternative greening provisions.  Further, Paul Budde Communication Pty Ltd (2016) reports that ``Canada has one 

of the highest broadband penetration rates among the OECD nations. Government policy has encouraged 

widespread broadband availability, particularly in rural and regional areas, resulting in 98% of Canadians being able 

to access broadband services."  We therefore see an online survey as an appropriate tool in this context. 

A total of 3000 households were invited, 550 started the on-line survey, which yielded 468 completed questionnaires 

(16% response rate), producing 2808 observations for model estimation (i.e. 468 × 6 choice situations).  While 

somewhat low, it is comparable to survey work done by Espinosa-Goded et al. (2010), who interviewed 100 farmers 

in the region of Andalusia and 200 farmers in the Aragon region of Spain with similar demographic profile.   

Figure 4 compares the 2016 census profile for the Regional District of Central Okanagan with the distribution of age, 

education and income in the sample of respondents.  The sample has a strong bias towards older, more educated, 

and higher income residents of the area.  There is also a bias towards male participants.  While the provincial 

population is close to evenly divided between males and females, the sample is composed of about 65% male and 

35% female respondents.  These aspects of the data need to be considered when interpreting the results. 
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Measuring Social Networks 

We have noted the growing body of work showing that social relationships are an important part of the values people 

hold in relationship to natural resources.  We designed our survey to capture some information about the social 

connections that people have.  Much of the theoretical development in the area of social network analysis relies on 

having a map of the entire network.  Having a complete map of the network of relationships that people are 

connected through enables following all the pathways along which people are connected.  However, in most 

situations it is impractical to map the entire network.  We therefore aim to measure how connected the survey 

participant is and then see if their degree of connection has any impact on how they value improvements in the 

environmental indicators. 

Our approach is known as ‘egocentric’, in that we are focusing on the connections that the ego, the survey 

participant, has with other people.  We are not, excepting accidentally, collecting information from the people to 

which the ego is connected.  The boundary of the egocentric network are the people to which the ego is connected.  

This contrasts with the more widely studied theoretical models that use a ‘sociocentric’ network.  With a sociocentric 

network, all the connections between people are mapped, for all the people within an appropriately bounded 

community.  Clearly, for an area with a population of more than 100,000, it is simply impractical to map all the 

relationships.  Likewise, if we restricted our sample to a small sub-group, any broader statements implied by our 

work would be questionable.   

 
Figure 4. Comparison between sample and 2016 Regional District of Central Okanagan census community profile on age, education and 
Income. 
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Assessing a person’s ecocentric network began with a name generator.  Survey participants were asked to provide 

the initials of up to five people with whom, in the last six months, they had had a conversation about growth and 

development impacting the environment in the Okanagan.  In addition to the initials, the name generation step 

sought basic information about these ‘alters’ to which the ego is connected.  This information included gender, 

education, income, and location of residence.  Income information was sought relative to the participant’s income, on 

a scale from much less to much more.  Figure 5 shows the name generator table from the survey. 

The next step in measuring the egocentric network was to gather information about the strength of the connections 

between the ego and the alters, and between the alters.  The connection strength was measured as ‘very close’, 

‘close’ or ‘acquaintance’.  This step was facilitated by the online survey system, which populated the table of 

potential connections with the initials that had been provided earlier.  The survey panel used to collect this 

information is shown in Figure 7. 

 
 

 
Figure 6. Survey panel to collect information about relationships within a respondent’s egocentric social network. 

 

Figure 5. Name generator to collect information about people in the respondent’s egocentric social network. 
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Figure 6 illustrates three different egocentric networks.  The survey participant, the ‘ego’ is the open circle at the 

center of each graphic.  JS, the left side survey participant, has a network with only one other person, AS.  SB, 

represented by the central figure, has three people in their network.  Two of these, JC and WM, are people that SB 

believes know each other.  However, as far as SB knows, MK does not know either JC or WM.  JJ, represented by 

the right side figure, has a four person network.  From JJ’s perspective, KC and KP know each other, KP SG and 

NO all know each other.  However, SG and NO do not know KC.  Taken together, JS has a small network, SB has 

an intermediate size network, and JJ has a large network.  JJ’s network is also more dense, as more of the people 

within JJ’s network know each other.  Within this research project, we were curious about the impact the form of a 

respondent’s network, with respect to talking about environmental and development issues, had on their willingness 

to pay for environmental enhancements. 

Beyond the relationships that the respondent thought existed between the people she named as part of her network, 

we also asked how long she had known these individuals, how frequently she interacted with them, and the forum 

for the interaction (family, co-worker, member of club or community, …).  We were also interested about the 

influence the depth and nature of the relationship might have on the way that the relationship influenced the 

willingness to pay for environmental improvements. 

Testing Deliberation 

In parallel with our interest in the role that the respondent’s social network had on their willingness to pay for 

environmental improvements, we were also interested in the impact that talking about the issues in our survey had 

on the willingness to pay that people reported.  To that end, we conducted an experiment to explore the impact of 

deliberation. 

 
Figure 7.  Examples of egocentric social networks. 

 
Figure XX.  Examples of egocentric networks. 
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Figure 8 provides a visual description of the experiment.  Everyone who completed the choice experiment was given 

the opportunity to volunteer to be part of a pair of deliberation sessions.  Each session would be about 90 minutes 

long, and each selected volunteer who participated would be paid $50 CAD for the first session they attended, and a 

further $50 if they attended the second session.  After the deliberation was completed, everyone who participated in 

the first choice experiment was invited to do the choice experiment a second time, whether they participated in the 

deliberation or not.  Those who completed the choice experiment twice but did not participate in the deliberation 

formed the initial control group.  Those who participated in the deliberation and completed the choice experiment 

twice were the treatment group.  Since the people who did the choice experiment twice but did not volunteer to be 

part of the deliberation group may have been systematically different from those who did participate, a further 

selection process was needed to form a control group that matched as closely as possible the characteristics of the 

treatment group, but did not participate in the treatment.  This is explained further below. 

The deliberation sessions are described visually in Figure 9.  There were three sessions in total, one on Saturday 

February 20, 2016, Sunday February 21, 2016 and Monday February 22, 2016.  All deliberation participants were 

present during the first session.  In that session they were provided with a description of the choice task they would 

face, viewed four video recorded interviews with persons with a high environmental reputation in the community, and 

then in two separate groups given the opportunity to agree on questions to ask of the experts.  The questions were 

then communicated to the experts by email, with answers returned overnight.   

 
Figure 8. Deliberation experiment. 

 

 
Figure 9. The deliberation sessions. 
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The two separate groups of deliberation participants participated in separate sessions, one the next day and one on 

the following day.  During these sessions they were first provided with answers to the questions that they had posed.  

They were then provided with time to discuss the choice task, which was allocating two budget amounts between 

projects that resulted in improvements in the levels of the attributes that were presented in the choice experiment.  

At the end of the deliberation had to provide their solution to the facilitators.  Figure 10 shows the investment 

opportunities that were available to the deliberation groups. 

The video interviews did not ask the interviewees to provide information or perspectives pertinent to the choice task 

that the deliberation participants were faced with.  Rather, it focused on what they did in their career, why they chose 

their career, and about their relationship with the Okanagan environment.  In this way, the deliberation participants 

were provided with the opportunity to experience the environmental passion of the experts, but were not able to 

engage with them to seek input into the decision that the group was making.  Environmental empathy has been 

shown to be effective at motivating pro-environmental behavior, behavior not as effectively motivated by knowledge 

about particular environmental issues (Berenguer, 2007). 

 

  No 

improvement 

Some 

improvement 

Most 

improvement 

 
Groundwater share 20% 15% 10% 

 
Kokanee returns 40,000 50,000 60,000 

 

Natural habitat 

loss 
100 km2 50 km2 0 km2 

 

Rural density 75 people / km2 70 people / km2 60 people / km2 

 
Cost per 

improvement 
$0 

$20 million total  

over 30 years. 

$40 million total  

over 30 years. 

  

Figure 10. Investment options available to deliberation participants. 
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The choice task consisted of dividing two budgets, one of $60 million and one of $120 million, between projects that 

would improve the environment along dimensions matching the attributes used in the choice experiment.  The 

budget amounts corresponded to how much would be collected if the lower or higher property tax levy would be 

implemented.  The participants in the deliberation were therefore taken from the role as individual voter in a 

referendum about implementing a property tax levy to the role of a decision maker allocating the funds collected by 

the property tax levy.  Figure 11 shows one of the two cards that the deliberation participants had to agree on to 

complete their choice task. 

Results 

Willingness to Pay 

Estimation Methodology 

Estimation of the willingness to pay for changes in the environmental indicators was done using a conditional logit 

model with random parameters.  The conditional logit model is used to estimate probabilities of discrete choices 

being made.  In this case, the discrete choices are: (1) the status quo, (2) option one, and (3) option two.  In any 

choice situation, the survey participant can only choose one of these.  For each individual, we also have other 

characteristics that we have measured.  These include income, age, education, etc.  We use all the choices together 

 

  

We would divide $60 million over 30 years as: 

 
  No 

improvement 

Some 

improvement 

Most 

improvement 

 

Allocation 

 
Groundwater 

share 
20% 

15% 

 

$20 million 

 

10% 

 

$40 million 

 

 

 

$__________ 

 
Kokanee 

returns 
40,000 

50,000 

 

$20 million 

 

60,000 

 

$40 million 

 

 

 

$__________ 

 

Natural habitat 

loss 
100 km2 

50 km2 

 

$20 million 

 

0 km2 

 

$40 million 

 

 

 

$__________ 

 Rural density 
75 people / 

km2 

70 people / 

km2 

 

$20 million 

 

60 people / 

km2 

 

$40 million 

 

 

 

$__________ 

  

Figure 11. Deliberation budget allocation card for $60 million total budget. 
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to estimate a relationship between characteristics of the respondent and the choice that they made.  The choice is 

thereby ‘conditional’ on the characteristics of the respondent and features of the choice. 

The parameters of a statistical model express the way that a particular characteristic, such as a person’s age, 

impacts on the probability that they will make a particular choice.  In a regular model, the parameters are fixed, and it 

is assumed that a particular characteristic always leads to the same impact on the probability that a choice is made.  

However, people are complicated, and there are many things that we do not observe.  To allow for this, more 

sophisticated models allow the parameters to be random.  A random parameter means that when an individual has a 

particular characteristic, the way that that affects their probability of making a choice is random, in the sense that this 

particular individual is unique in a way that we cannot explain using the statistical model.  

A bit of mathematical notation can illustrate these ideas.  To represent a simple version of this analysis, we might 

write: 

Pr(𝑌𝑖 = 1)⏟      
𝑜𝑝𝑡𝑖𝑜𝑛 #1 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦

~   𝛼  ⏟
𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 

+   𝛽  ⏟
𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 

×   𝑋1𝑖   ⏟  
𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑙𝑒𝑣𝑒𝑙

+   𝛾  ⏟
𝑒𝑓𝑓𝑒𝑐𝑡

×   𝑍𝑖  ⏟
𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐

+   𝜖𝑖  ⏟
𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛

 

In words, the probability that participant 𝑖 chooses option #1 is proportional to their preference for option #1, their 

response to the level of the environmental indicator they are faced with for option #1, and the effect of their individual 

characteristics, together with a term to capture any variation we cannot explain using the rest of the equation.  This 

is an example of an equation we would estimate using the data we collected.  We would estimate values for the 

simple preference for option #1 (𝛼), the response to the level of the indicator for option #1 (𝛽), and the effect of the 

characteristic on this person’s choice (𝛾). 

Each person makes a unique choice.  The estimated model captures how an average person’s choice relates to the 

choice on offer and their characteristics.  The variation represented by 𝜖𝑖 is the difference between the average 

person and the unique individual.  The estimate of this model assumes that each person responds to differences in 

indicator levels and their characteristics in the same way.  If the indicator we are looking at is area of natural habitat 

protected, then for the purpose of our estimation, we are assuming that each person responds to the level of the 

indicator in the same way, with the influence of their uniqueness being added.  Or, everyone will respond to an 

increase in the protected area in the same way.  This is a pretty strong assumption to make, as some people may 

have very different desires for the amount of protected area. 

A subtle modification of the model is: 

Pr(𝑌𝑖 = 1)⏟      
𝑜𝑝𝑡𝑖𝑜𝑛 #1 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦

~   𝛼𝑖  ⏟
𝑝𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 

+   𝛽𝑖   ⏟
𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 

×   𝑋1𝑖   ⏟  
𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑙𝑒𝑣𝑒𝑙

+   𝛾  ⏟
𝑒𝑓𝑓𝑒𝑐𝑡

×   𝑍𝑖  ⏟
𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐

+   𝜖𝑖  ⏟
𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛

 

The modifications are replacing 𝛼 with 𝛼𝑖 and 𝛽 with 𝛽𝑖.  In words, the equation allows each person to have their own 

unique basic preference for option #1 (𝛼𝑖) and their own unique response to the level of the indicator associated with 

option #1 (𝛽𝑖).  To actually estimate a model like this, we need to make some assumptions.  The central one we 

need to understand is that we can reasonably describe the variation in the parameters 𝛼𝑖 and 𝛽𝑖 with two numbers, a 

mean and a standard deviation.  The mean is the average of the preference or response effect across the people 

surveyed, and the standard deviation measures how much variation there is in the responses relative to the average.  

If the standard deviation is small, then most people respond in the same way.  If it is large, then there is a large 

variety in the way that people respond.  Technically, each person’s response is unique, and to capture that, the 

researcher assumes these unique responses are randomly chosen from a pool of possibilities that can be described 

by the mean and standard deviation. 
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These math results can also be illustrated graphically using a toy example, as in Figure 12.  The toy example 

includes a group of simulated people who are offered the choice between a small environmental improvement and a 

large environmental improvement, relative to a status quo with no improvement.  The left panel shows the probability 

for each choice that the person making the choice will choose the improvement alternative.  This probability reflects 

how much the individual values the improvement, something unique to each individual.  It also reflects some random 

noise.  The panel also shows the actual choices.  The person either chooses the improvement option, symbols on 

the top of the panel, or chooses the status quo, symbols on the bottom. 

The center panels show the amount of the variation in the probabilities in the raw data are explained by assuming 

each person has the same value for the improvement (Homogeneous Response) or has different values for each 

individual (Heterogeneous Response).  In the former case, since there are two improvement levels, there are two 

probability levels that are the basis for explaining the choice.  When the unique values for each individual are 

considered, there is a lot more variation in the probabilities.  The differences here correspond to models estimated 

assuming each person responds the same way compared to estimating models that allow each person to have a 

different response. 

The two right panels show the difference between the raw probabilities and the predicted probabilities.  There is a lot 

more unexplained, or residual, variation when people are all assumed to respond the same, compared to accounting 

for each individuals unique values of the improvements.  This unexplained variation is a component of assessing the 

precision of the estimates from a statistical model.  The more unexplained variation there is, the less confidence we 

have that the values the statistical model provides are close to the true value.  The two horizontal lines in the center 

panel are the average probabilities for choosing each of the improvements over the status quo.  In the top panel, the 

average probabilities are exactly matched to where the model would predict.  However, the corresponding right 

panel shows that there are quite a few cases where the actual probability is far different from the predicted 

probability.  The horizontal lines in the lower center panel are also average probabilities.  Now the predicted 

 
Figure 12. Example illustrating impacts of heterogeneous responses to model variables. 
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probabilities for each choice do not fall on these lines.  The fact that there is little remaining variation gives us 

confidence that these averages are in fact meaningful.  That many of the probabilities for individual choices fall far 

from these lines tells us there is a lot of variation in how people actually value the levels of the environmental 

improvements. 

We can always throw numbers at a statistical program, and it will give us something back.  It is important to know 

how precise the results are.  We never know what the true value of the parameters we are estimating are.  However, 

we can use the variation in the data to estimate a range within which we expect the true value to be.  It is common to 

use a 95% confidence interval, which is reported as an upper and a lower bound within which we expect the true 

value to lie 95% of the time, or 19 times out of 20.  If this confidence interval includes zero, then it is typical to 

conclude that we don’t have convincing evidence that there is any effect.   

Below we will use these confidence intervals in two places.  In the first, we will report estimates of the willingness to 

pay for the environmental indicators that were offered to the participants.  Here, if the confidence interval for a 

particular indicator shows a willingness to pay with a range that includes zero, we are unsure if there really is a 

nonzero willingness to pay.  In the second, we will use it to test the size of the variation in people’s responses.  Here 

we are testing if that standard deviation is confidently different from zero.  If it is, then we can confidently say that 

people’s responses to an indicator do vary. 

For this analysis, we introduced the randomness in parameters in two places, the basic probability that option one or 

option two will be chosen, and the impact that the levels of the environmental indicators have on the probability that 

an option other than the status quo is chosen.  The first is known as preference heterogeneity.  Each respondent is 

assumed to have some preferences over the three options.  There are a lot of things about these preferences we 

cannot observe.  However, based on the choices people make, we can estimate how much variation there is in their 

preferences around these three options.   

Randomness in the parameters describing the relationship between the levels of the environmental indicators and 

the probability that a respondent will make a particular choice is known as response heterogeneity.  There is 

heterogeneity in how individuals respond to the levels of the environmental indicators.  As for the preference 

heterogeneity, estimating how much randomness there is in how people respond to levels of the environmental 

indicators tells us whether people have very similar reactions to changes in the environmental indicators, or if their 

reactions have a lot of variation.  

Our primary interest is to measure the amount the average survey participant is willing to pay for a change in the 

level of the environmental indicator.  Arriving at this willingness to pay involves a translation of the estimated model 

that reflects the form of that model and the estimated heterogeneity.  Technical details and further results are 

available in (Geleta, 2017). 
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Overall Willingness to Pay 

Figure 13 provides a graphical representation of the ranges within which we expect the true willingness to pay to lie 

95% of the time.  When the model is estimated assuming that everyone responds the same to a change in these 

environmental indicators, we find that the average willingness to pay has the opposite direction to what we expect – 

we expect people to have negative willingness to pay values for increasing groundwater share, loosing natural 

habitat and loosing rural character, while positive for increases in aquatic health – and that the range of possible 

values is very wide, and includes zero.  The fact that the range includes zero means that we cannot be all that 

certain that the true value isn’t zero.  In general, we would rather not make policy recommendations based on an 

estimate that we cannot be quite certain is different from zero. 

When we estimate the model in a way that allows people to have unique preferences for the alternative, relative to 

the status quo, the willingness to pay has the direction we expect.  Preference heterogeneity, on its own, has made 

the direction of the effects more consistent with what we expect, but still left the confidence intervals so large that we 

cannot be sure that the effect isn’t zero.  Response heterogeneity, on its own, is similar. 

When we estimate the model allowing for preference and response heterogeneity, then we find that the confidence 

intervals narrow considerably.  For two indicators, aquatic health and natural habitat, the confidence interval no 

longer includes zero.  For these two indicators, we can be confident that the average resident is made better off by 

an increase in salmon returns and if more natural habitat is protected.  The fact that we had to apply a model that 

allows for this type of heterogeneity confirms that there is a wide diversity in the willingness to pay.  Most people are 

not close to the average, which is reflect in the very large confidence intervals when the estimated model does not 

allow for this heterogeneity. 

 
Figure 13.  Means and confidence intervals for the willingness to pay per unit of the environmental indicator.  Analyses based on no 
heterogeneity, preference heterogeneity, response heterogeneity, and both.  Thick bars are mean willingness to pay, with thin lines depicting 
range where true value expected to lie 19 times out of 20 (95%). 
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Table 1 shows the estimation results for four models capturing four different combinations of preference and 

response heterogeneity, with these results having been shown graphically in Figure 13.  In the first model, each 

survey respondent is assumed to have the same willingness to pay for changes in each of the environmental 

indicators.  The values in the Mean row are the average responses from the participants for each environmental 

indicator, conditional on holding the other indicators and other variables in the model constant.  The four mean 

values are all inconsistent with what we might expect.  People are willing to pay a positive amount for increasing 

groundwater use, a negative amount for increasing salmon returns, a positive amount for increasing habitat loss, 

and a positive amount for higher population densities in rural areas.  However, the upper and lower bounds, which 

represent the range within which we expect the true value to lie, is an order of magnitude larger than the mean 

values, and this range in all four cases spans zero.  This means that we have little confidence in the value estimated, 

and even that the value is different from zero. 
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When we estimate the model with both preference and response heterogeneity, the mean value has become much 

smaller for all for environmental indicators.  Now two of the environmental indicators have ranges that do not include 

zero.  This means we can have greater confidence that the true value is different from zero.  For protecting aquatic 

habitat, measured as an increase of 1,000 in Kokanee salmon spawning returns, the average respondent is willing to 

pay $0.68 per year, which 19 times out of 20 lies between $0.30 and $1.06.  For protecting terrestrial natural habitat, 

the average respondent is willing to pay $0.23 per year to reduce the loss of natural habitats by one square 

kilometer, which 19 times out of 20 would be expected to lie between $0.18 and $0.35.  The willingness to pay for 

changes in groundwater use and rural character are now also quite small, but continue to span a range that includes 

zero. 

 
Table 1. Willingness to pay for models with different forms of preference and response heterogeneity.  Upper and lower bounds defined by 
95% confidence intervals. 

 Groundwater 

(1% increase) 

Aquatic Habitat 

(1,000 more returns) 

Natural Habitat 

(1 km2 loss) 

Rural Character 

(+1 person per km2) 

Preference and Response Homogeneity 

Upper 117.21 202.70 88.89 159.56 

Mean 9.23 -20.88 7.77 13.80 

Lower -98.76 -244.46 -73.35 -131.95 

Preference Heterogeneity 

Upper 35.35 119.04 24.94 41.06 

Mean -8.35 17.87 -5.19 -8.46 

Lower -52.04 -83.30 -35.33 -57.99 

Response Heterogeneity 

Upper 12.32 22.46 3.33 17.75 

Mean -8.51 6.47 -2.12 -10.98 

Lower -29.35 -9.53 -7.58 -39.71 

Preference and Response Heterogeneity 

Upper 0.36 1.06 -0.18 0.07 

Mean -0.30 0.68 -0.23 -0.46 

Lower -0.97 0.30 -0.35 -0.99 
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We can also use the estimates of the variability in the way that people respond to changes in the environmental 

characteristics to divide the population into those who see themselves as benefitting from a change and those who 

see themselves as being made worse off.  This is shown in Figure 14.  Each vertical bar represents the range of the 

response estimates that captures 99% of the sample.  The thick horizontal line is located where the parameter 

estimates are.  These are the parameters used to estimate the willingness to pay reported above.  However, they 

are not directly comparable to the calculated willingness to pay reported above.  What we can use these numbers for 

is to estimate what share of the sample have an opposite view to that of the average person. 

For the share of total water coming from groundwater and for rural character, as represented by rural population 

density, almost half of the people have a response to changes in these environmental indicators that is opposite to 

the average.  To interpret, about 43% of the population represented by the sample see themselves as being better 

off with an increase in rural population density.  Note that for both of these indicators, we were not that confident that 

the average willingness to pay was different from zero.   

For aquatic health and habitat loss, there is a larger share of the population who agree that they are better off with 

improvements in the indicator.  For aquatic health, 79% of the population see themselves as better off if Kokanee 

returns are increased, and 68% see themselves as better off if the rate of loss of natural areas is reduced.  

Prioritizing investments in environmental improvements in these areas, enhancing aquatic health and reducing 

natural habitat loss, likely has less people who will oppose. 

Between estimating a model that assumes everyone responds the same to environmental improvements and a 

model that allows everyone to respond differently, we can also estimate models that try to identify groups of people 

that behave similarly.  Estimating these models consists of regrouping people and then estimating a model 

repeatedly until the combination of group assignments and effects estimated for each group does the best job of 

predicting the data collected.  It is particularly interesting to see if the groupings can be explained by characteristics 

 
Figure 14. Distribution of parameter estimates for response parameters. 

 

46%

21%

32%

43%

-0.2

0.0

0.2

G
ro

un
dw

at
er

S
ha

re

A
qu

at
ic

H
ea

lth
H
ab

ita
t

Lo
ss R

ur
al

C
ha

ra
ct
er

P
a
ra

m
e
te

r 
E

s
ti
m

a
te

s



 

 

 So You Say You Value about the Environment 

2018-12-20  |  Version 1.0 

 

Page 32 of 77 

of the people that are not used to predict the choices.  This is also repeated for different numbers of groups.  A 

variety of criteria exist to choose how many groups, based on comparing models estimated with different numbers of 

groups. 

Predicting group membership was based on a set of perception questions that measured people’s awareness of 

Okanagan environmental issues at the beginning of the survey.  These questions, and the choices for answers, are 

shown in Table 2.  Questions used to predict membership in latent class groups.Table 2. 

The answers to the questions in Table 2 can be scaled and graphed, to illustrate the differences between the 

groups.  Figure 15 graphs a radar plot for the five identified groups from the latent class model.  Four of the 

dimensions, (C) through (F) are measures of knowledge that the respondents have about the Okanagan.  The first 

three relate to measures of the environmental status, while the fourth relates to the composition of the Okanagan 

economy.  The weighted average response for all groups are reasonably accurate for shoreline and wetland loss.  

Only one group is close to the actual share of water coming from groundwater, and all groups substantially 

overestimate the share of local employment that comes from tourism.   

Table 2.  Questions used to predict membership in latent class groups. 

A. Before receiving this survey, were you aware of the pressures on environmental resources in the 

Okanagan?   

Yes / No.  

B. In the past 6 months how often can you remember having heard or read about environmental 

issues in the Okanagan? 

None / One or Two Times / Three or Four Times / Five or Six Times / Seven or More 

Times. 

C. What share of the shoreline around the major valley lakes do you think is undisturbed?  

Less than 10% / 10% - 25% / 25% - 40% / 40% - 60% / 60% - 75% / 75% - 90% / More 

than 90% 

D. What share of the original wetlands in the Okanagan remain? 

Less than 10% / 10% - 25% / 25% - 40% / 40% - 60% / 60% - 75% / 75% - 90% / More 

than 90% 

E. What share of Okanagan households rely on groundwater (own wells or from water utilities)? 

Less than 10% / 10% - 25% / 25% - 40% / 40% - 60% / 60% - 75% / 75% - 90% / More 

than 90% 

F. What share of jobs in the Okanagan are in tourism and related sectors? 

Less than 10% / 10% - 25% / 25% - 40% / 40% - 60% / 60% - 75% / 75% - 90% / More 

than 90% 

G. Development and growth has led to large reductions in natural habitats. These changes have also 

brought jobs and improved the standard of living for Okanagan residents. In your opinion, these 

changes have been: 

Very Bad / Generally Negative / Weakly Negative / Neutral / Weakly Positive / Generally 

Positive / Very Good / Don’t know. 
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Three dimensions, (A), (B), and (G) relate to survey respondents perceived awareness about Okanagan issues, their 

attentiveness to local environmental messaging, and their assessment as to whether jobs and economic growth are 

a reasonable tradeoff against the environmental impacts.  These three dimensions show particularly striking 

differences between the groups, and have provided a basis for naming the groups.   

One group, labelled ‘Detached’, stands out by not considering themselves particularly aware of environmental issues 

in the Okanagan, not noticing local environmental messages, and not being particularly favorable or unfavorable 

towards development.  The remaining four groups are labelled based on two descriptors, engagement or confidence, 

and optimist or pessimist.  Those who are engaged both report being aware of Okanagan environmental issues and 

notice local messaging about the environment.  Those who are confident also report being aware of Okanagan 

environmental issues, but do not particularly notice the messaging.  Along the growth dimension, those who see the 

benefits of growth and development as more than offsetting the environmental impacts are optimists, while those 

that see the tradeoff in negative terms are labelled pessimists.  Among the survey participants, there are slightly 

more (6%) optimists than pessimists. 

Two important implications follow from these results.  First, we can be confident that the average Okanagan resident 

values protecting terrestrial natural habitats and protecting aquatic habitat health.  Second, there is a high degree of 

variability in how much the respondents are willing to pay.  For local governments, these results do suggest that 

habitat protection and enhancing aquatic health should be priorities.  It also suggests that there will be some very 

adamant opponents to such investments.  In particular, based on the latent class groupings, investments in 

environmental improvements should not come at the expenses of economic growth, as the groups accounting for a 

majority of the survey respondents have a somewhat or strong opinion that the growth in income and jobs in the 

Okanagan has been a net positive, even when the environmental impacts are considered.  This opposition is likely to 

be strongest for policies that limit the growth in water use and restrict growth in rural areas. 

 
Figure 15. Radar plot of groups identified using a latent class model.  Points mark true values for scales where a true value exists. 
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Effect of Social Networks 

Social network effects were tested using a nested logit model.  Figure 16 is a simple representation of the way that 

the respondent’s choice is thought of in a nested logit model.  There are two levels to the choice.  At the upper level, 

the respondent chooses between the status quo, the ‘unimproved’ option, and a ‘nest’ containing option #1 and 

option #2.  In the lower level, the respondent chooses between option #1 and option #2, if they have chosen the 

improved nest.  The estimation consists of using the details we measured to first predict whether a person chooses 

the status quo or one of the improvement options.  It then uses possibly different details we measured to predict 

whether a person chooses one or the other of the improvement options. 

The question of interest is whether or not a respondent’s social network impacts on their choices.  We tested for this 

by examining how different measures of a person’s social network affect their choice between the improved and 

unimproved nest.  Is someone with a ‘stronger’ social network more likely to choose the improved nest?   

There are a variety of measures of social networks that can be used in the statistical analysis.  The measures we 

use here are based on the survey participant at the center.  We do not have the entire network, and as such can’t 

assess measures that are based on the entire network. 

1. Degree: A measure of the number of connections the respondent has to other people that they name in their 

network.  A count of the number of named ‘alters’. 

2. Closeness: A measure of the shortest path between people in the network.  This will be a scaled version of 

the count of the number of people named as ‘alters’. 

3. Transitivity: Measure of the extent to which people named by the survey participant are connected to each 

other.  If a participant names two other people, do these two people know each other, and in the same way. 

4. Local Clustering: Measure of how close the local network is to being a clique, a group that is completely 

interconnected – each person knowing all others in the group. 

 

Choice

UnimprovedImproved

Status
Quo

Option
#1

Option
#2  

Figure 16.  Nested Logit Model used for estimating social network impacts. 
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5. Eigenvector: A mathematical measure derived from a matrix that describes the structure of the network.  

The matrix is a table that sets out the links between all named people in the network, and the eigenvector is 

a quantity calculated using this matrix. 

Table 3 reports the estimated coefficient on the five different centrality measures used in five nested logit models.  

The other variables in the model include the level of the environmental indicators and income group (Lower, Middle, 

Upper Middle, and High).  In all the models where the social network centrality measure is significant – the first four 

in the table – the estimated influence of these other variables move the probability of choosing an option in the 

expected direction.  Accounting for the influence of social networks – here meaning the people with whom the survey 

participant talks to about environmental issues – improves the quality of the model estimates. 

Table 3. Estimated coefficients and t-statistics for social network centrality measures.  Values of the t-statistic greater than ~2 indicate that 
estimate is statistically different from zero. 

 Degree 

Centrality 

Closeness 

Centrality 

Transitivity Local 

Clustering 

Eigenvector 

t-statistic -2.14 2.90 -3.11 -3.14 -0.71 

Coefficient 0.0382 0.470 0.295 0.413 0.175 

 

 
Figure 17.  Means and confidence intervals for the willingness to pay for environmental characteristics from the nested logit models with 
network centrality parameters. 
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Figure 17 shows the mean values and confidence intervals for the willingness to pay for changes in the 

environmental indicators from six models, five with measures of social network centrality.  The scales are not the 

same for all panels in the figure, and for several graphs, the confidence interval for the model estimated without any 

network centrality measures extends beyond the range of the panel.  For all four environmental indicators, when 

there are no network centrality measures used, the estimated willingness to pay cannot be confidently said to be 

different from zero – the confidence interval lines include zero.  Note that this model is not directly comparable to the 

heterogeneity models estimated above.  It is interesting that even without using the measures of network centrality, 

the willingness to pay for improvements in the environmental indicators have the expected directions.  People are 

made worse off (negative willingness to pay) when groundwater use increases, natural habitat is lost, and rural 

character declines, and made better off (positive willingness to pay) when aquatic health increases. 

For the groundwater use, the estimated willingness to pay is positive for some network centrality measures and 

negative for others, and the estimate is in no cases precise enough that we are confident it is different from zero.  

For the aquatic health measure, the estimated willingness to pay is in all cases positive.  In two of the cases the 

results also show the willingness to pay as very likely different from zero.  The willingness to pay to reduce habitat 

loss is always estimated as negative, consistent with what we expect.  The estimates of this willingness to pay are 

precise enough that for four of the models, we are confident that the willingness to pay is different from zero.  For 

rural character, the willingness to pay for an increase in rural population density is negative, or people are willing to 

pay to keep rural population density from increasing, for all the estimated models.  For two of these models, the 

estimate is precise enough that we are confident the willingness to pay is actually different from zero.  However, one 

of those is for a model where the network centrality parameter does not add explanatory power.  Therefore, for this 

case, estimated with the eigenvector measure, we should not put too much weight on it. 

The actual willingness to pay values are shown in Table 4.  The results are fundamentally similar to those reported in 

the previous section.  In all four models where the network centrality measures are included, the willingness to pay 

to reduce habitat loss by one square kilometer has the expected sign and we expect the true value to lie within a 

range that does not include zero at least 19 times out of 20.  In two of the four models where the centrality measures 

are significant is the willingness to pay for an improvement in aquatic health also expected to be positive at least 19 

times out of 20.  In all four cases, the mean willingness to pay for an increase of 1,000 in Kokanee salmon returns is 

in the range of $2.15 to $4.67 per respondent per year.  This is considerably larger than for the previously estimated 

models.  The priorities among the survey respondents are still protecting aquatic health and protecting natural 

habitat from loss.  However, in contrast to the earlier results, protecting aquatic health stands out as more valuable 

when network effects are included in the model.   
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Table 4. Willingness to pay for changes in environmental indicators for models estimated with various network centrality measures. 

 Groundwater 

(1% increase) 

Aquatic Habitat 

(1,000 more returns) 

Natural Habitat 

(1 km2 loss) 

Rural Character 

(+1 person per km2) 

No centrality measures 

Upper 0.03 66.40 0.01 0.02 

Mean -0.0069 14.25 -0.0059 -0.0089 

Lower -0.04 -37.91 -0.03 -0.04 

Degree centrality 

Upper 0.003 4.40 -0.0005 -0.0007 

Mean -0.00039 2.25 -0.0011 -0.0040 

Lower -0.004 0.10 -0.002 -0.007 

Closeness centrality 

Upper 0.009 10.33 -0.0002 0.002 

Mean 0.0017 4.67 -0.0023 -0.0044 

Lower -0.005 -0.99 -0.004 -0.01 

Transitivity 

Upper 0.002 4.71 -0.0007 0.001 

Mean -0.0019 2.15 -0.0017 -0.0028 

Lower -0.006 -0.41 -0.003 -0.0066 

Local Clustering 

Upper 0.004 5.46 -0.0007 0.0003 

Mean -0.00052 2.91 -0.0016 -0.0032 

Lower -0.005 0.35 -0.002 -0.007 

Eigenvector 

Upper 0.008 4.57 0.00005 -0.001 

Mean 0.0015 1.66 -0.00061 -0.0062 

Lower -0.005 -1.26 -0.001 -0.01 
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Effect of Deliberation 

Of the 468 surveys that were completed, 55 people indicated that they were interested in participating in a 

deliberation experiment.  All of these were invited, and 23 (42%) actually attended.  These 23 people made up the 

treatment group in our deliberation experiment, where the treatment was participation in the deliberation.  Our 

central interest is to see if participation in deliberation changed the willingness to pay reported by those who 

participated, relative to those who didn’t.   

One important issue in a pseudo-experiment like this – an experiment where those subject to the treatment and 

those not subject to the treatment were not randomly selected – is to assemble a control group that can be said to 

be reasonably similar to the treatment group, except for their not participating in the treatment.  The control group 

was formed by using a method called Propensity Score Matching.  For all the survey participant who completed the 

survey twice, demographic characteristics – age, income, education, household composition, gender and residence 

ownership – where used to predict whether or not a participant was in the treatment group.  This prediction model 

creates a ‘propensity score’ that can be used to predict whether a particular individual is in the treatment group.   

The control group is formed by choosing survey participants who have scores similar to those who participated in the 

deliberation, but did not do so.  This results in a control group that is as similar as possible on those demographic 

characteristics as the people who are in the treatment group.  With the two groups similar on these demographic 

characteristics, it is assumed that differences in these demographic characteristics are no longer able to explain 

participation in the treatment group.  Any observed differences are therefore either due to the treatment, or due to 

differences between the participants we were unable to measure.  We assume that these unobserved effects are 

random, and therefore will on balance not confound the measurement of a treatment effect. 

 
Figure 18. Tests for parameter estimates and their standard deviations as different from zero.  Bars that are above the horizontal line 
indicate that we can have high confidence the true value is different from zero. 
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Figure 18 plots values representing tests that the estimated effect is different from zero.  The horizontal line in the 

figure marks the cutoff, where when a bar extends above this line, we are 95%, or nineteen times out of twenty, 

confident that the true value of the effect is different from zero.  In the left panel, we see that for all but two of the 

variables, we can be confident that the effect is different from zero.  However, for the treatment and control groups, 

we only have this confidence for one or two of the variables, namely the variables that define a basic probability of 

choosing options other than the status quo.  This is partly driven by the fact that these sub groups represent a much 

smaller sample than the whole population, making it harder to precisely measure the impact. 

The panel on the right plots results for testing if the standard deviation of the estimates is different from zero.  This 

measures the heterogeneity of the responses across the survey participants, in the same way as the first section of 

results.  If the bar is above the cutoff line, then there is a large amount of variation in how people respond to the 

listed variables.  There is substantial variation between people in how they respond to the levels of the variables 

when the whole population is considered.  However, when we consider the treatment group – volunteers – and the 

control group – a subset of the larger group that are like the treatment group but did not receive the treatment – we 

see much less variation.  This suggests that the treatment group and control group are similar to each other, which is 

consistent with the way we constructed the control group. 

 

Table 5. Model parameter estimates for the deliberation treatment group, the constructed control group, and the complete sample.  Mean 
and standard deviation describe the distribution of the random parameters estimated in each model.  t-statistics in parenthesis. 

 Treatment Group Control Group Complete Sample 

 Mean St. Dev. Mean St. Dev. Mean St. Dev. 

Option #1 3.950 
(-2.45) 

0.45 
(-0.46) 

3.305 
(-3.38) 

0.412 
(-0.30) 

2.922 
(-11.22) 

1.436 
(-5.63) 

Option #2 2.368 
(-1.71) 

1.512 
(-1.81) 

2.530 
(-2.83) 

0.353 
(-0.65) 

2.224 
(-8.83) 

1.728 
(-8.32) 

Groundwater 
(1% increase) 

0.0541 
(-0.68) 

0.164 
(-1.55) 

0.00307 
(-0.06) 

0.11 
(-1.34) 

-0.0098 
(-0.63) 

0.119 
(-5.23) 

Aquatic Health 
(1,000 returns) 

61.9 
(-1.71) 

10.6 
(-0.22) 

35.0 
(-1.07) 

60.0 
(-1.04) 

0.0286 
(-3.55) 

0.0459 
(-3.55) 

Habitat Loss 
(1 km2 lost) 

-0.00904 
(-1.21) 

-0.0092 
(-0.71) 

-0.0083 
(-1.38) 

0.0186 
(-2.66) 

-0.0102 
(-5.46) 

0.0210 
(-9.21) 

Rural Character 
(1 person / km2) 

-0.0362 
(-0.52) 

0.222 
(-1.63) 

-0.0489 
(-1.22) 

0.0603 
(-0.57) 

-0.0182 
(-1.68) 

0.101 
(-5.92) 

Cost 
($1 per parcel) 

-0.0288 
(-0.66) 

0.119 
(-2.51) 

-0.0602 
(-1.56) 

0.173 
(-3.15) 

-0.0395 
(-3.85) 

0.152 
(-13.86) 

Observations 396  648  8424  
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Table 5 shows the parameter estimates for the same model estimated in the first results section, this time for the 

treatment group, the control group, and the complete sample.  These numbers are not the same as the willingness 

to pay reported above.  They are the estimated values that are used to calculate the willingness to pay.  We report 

these here to highlight the differences between the control, treatment and complete sample.  The t-statistics from 

this table are those plotted in Figure 18, after making them all positive. 

These results highlight the similarity between the treatment and control group, and the difference between both 

groups and the complete sample.  The values in the Mean columns are measures of how the probability that a 

survey respondent chooses an option relative to the status quo changes with a change in the named variable, with 

the test that this estimate is different from zero in parenthesis, and graphed in Figure 18.  In general, these values 

tend to be larger for the treatment and control group than they are for the complete sample.  However, as shown in 

the figure, for most of these values, we can have little confidence that they are different from zero.  This is at least 

partly a result of the much smaller sample size used to estimate these models. 

The columns labelled St.Dev. are the standard deviations of the parameter estimates.  For the complete sample, all 

parameter estimates have a standard deviation that is significantly different from zero.  Therefore, there is a lot of 

heterogeneity among the survey participants in how changes in these variables impacts there probability of choosing 

an option other than the status quo.  For both the control and treatment groups, most of the standard deviations are 

not significantly different from zero.  This suggests that there is far less heterogeneity between the people in the 

treatment group and in the control group.  Again, this is also at least partly due to the smaller sample size. 

 
Figure 19. Difference in treatment and control estimators and estimator standard deviations before and after the deliberation treatment.  
Horizontal line marks the cutoff level, where for variables where the bar does not pass this line, we are not confident that the true value is 
different from zero. 
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Figure 19 shows the same tests of significance as in Figure 18, except estimated separately before and after the 

deliberation treatment.  We can see that for the parameter estimates, there was little that changed between before 

the treatment and after.  For the control group, results from the choice experiment before the treatment left us 

confident that these people did care about aquatic health.  However, from the second choice experiment, this is no 

longer the case. 

If we look at the right panel, there are more substantial changes.  For the control group, the two variables that were 

significantly different from zero on the first choice experiment – habitat loss and the levy – were also significantly 

different from zero on the second choice experiment.  The significance level declined for four of the seven variables, 

suggesting that even without participating in the deliberation experiment, there was some convergence of opinion.  

This convergence is noticeably stronger for the treatment group.  Here only one variable shows an increase in the 

variation of responses between the two choice experiments, the response to the levy.  All the others declined.  Three 

showed a large decline, and the three that were significantly different from zero when the results of the first choice 

experiment were analyzed were no longer significantly different from zero using results of the second choice 

experiment.  This suggests that the impact of the deliberation was to bring the opinions of the participants closer 

together. 
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Table 6 provides the same parameter estimates before and after the treatment, for the treatment and control groups.  

The t-statistics from this table are plotted in Figure 19 above.  The key result that for the treatment group, three 

variables that had significant standard deviation numbers before the treatment and only one after shows here as 

well.  In contrast, for the control group, the same two standard deviations that were significant the first time the 

survey was completed were also significant the second time it was completed.  The numbers reflect the same results 

as the figure, namely that deliberation seems to have resulted in a convergence of opinion. 

Table 6. Model parameter estimates for surveys completed before and after deliberation session, for those who participated in the 
deliberation and the matched control group. 

Treatment Initial Treatment Final Control Initial Control Final 

Mean St. Dev. Mean St. Dev. Mean St. Dev. Mean St. Dev. 

Option #1 

2.381 
(2.43) 

1.608 
(2.44) 

3.881 
(2.31) 

-0.637 
(-0.68) 

2.823 
(3.36) 

0.370 
(0.82) 

3.305 
(3.38) 

0.412 
(0.30) 

Option #2 

1.421 
(1.53) 

1.782 
(1.66) 

2.338 
(1.61) 

1.751 
(1.09) 

2.223 
(2.83) 

-0.701 
(-1.22) 

2.530 
(2.83) 

0.353 
(0.65) 

Groundwater (1% increase) 

0.0714 
(0.95) 

-0.164 
(-2.24) 

0.0582 
(0.72) 

0.181 
(1.19) 

0.0205 
(0.35) 

0.192 
(1.96) 

0.00307 
(0.06) 

0.110 
(1.34) 

Aquatic Health (1,000 extra returns) 

0.0329 
(0.86) 

0.0850 
(1.73) 

60.9 
(1.68) 

-8.66 
(-0.16) 

0.0731 
(2.36) 

0.0375 
(0.88) 

35.0 
(1.07) 

0.0600 
(1.04) 

Habitat Loss (1 km2 lost) 

-0.00772 
(-0.87) 

-0.0209 
(-2.15) 

-0.00824 
(-1.11) 

0.00727 
(0.57) 

-0.0120 
(-1.46) 

0.0239 
(2.40) 

-0.00827 
(-1.38) 

0.0186 
(2.66) 

Rural Character (1 person / km2) 

-0.0579 
(-1.15) 

0.0856 
(1.47) 

-0.0232 
(-0.34) 

0.214 
(1.42) 

-0.0641 
(-1.65) 

-0.110 
(-1.58) 

-0.0489 
(-1.22) 

0.0603 
(0.57) 

Costs ($1 per parcel) 

-0.00684 
(-0.20) 

0.0211 
(0.72) 

-0.0181 
(-0.45) 

0.124 
(2.18) 

-0.0501 
(-1.38) 

0.152 
(3.83) 

-0.0602 
(-1.56) 

0.173 
(3.15) 

396 396 648 648 
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For most of the variables, the parameter means themselves did not change much between the first time and the 

second time that the survey was completed.  This again suggests that there was a convergence of opinion as a 

result of the deliberation, rather than a change of the average opinion held.  The one variable for which this does not 

seem to be the case is aquatic health.  For both the treatment and control groups, the mean parameter value was 

substantially larger the second time the survey was done than the first time.  Something seems to have happened in 

that time interval that increased everyone’s concern for aquatic health.  This highlights that it is important to look for 

the impact of a treatment like deliberation relative to a group that can be expected to face the same types of 

influences between the start of the treatment and the end of the treatment.  If this had not been done, it would be 

easy to conclude that the increased concern with aquatic health was a result of the deliberation. 

We can also compare the budget allocations chosen by the deliberative groups to the willingness to pay values that 

are calculated from the survey results.  Table 7 shows how the deliberation groups chose to divide their budget 

allocations towards improvements in the four environmental indicators.  The deliberation groups allocate the lowest 

amount of their budget to improving aquatic habitat.  This contrasts with the willingness to pay calculated in the first 

results section above, which had the highest willingness to pay calculated for protecting aquatic habitat.  For the 

social network results reported in the second results section, aquatic health similarly was calculated as having the 

highest willingness to pay among respondents.  When put in the role of decision makers, people are not making the 

same choices as they indicate they would make if they were making private decisions. 

  

Table 7. Results of deliberation task. 

 $60,000,000 Total Budget $120,000,000 Total Budget 

 Level Chosen Allocation Level Chosen Allocation 

Groundwater Some Improvement 20 Most Improvement 40 

Aquatic Health No Improvement 0 Some Improvement 20 

Habitat Loss Some Improvement 20 Most Improvement 40 

Rural Character Some Improvement 20 Some Improvement 20 

Total (,000,000)  60  120 
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Discussion and Conclusions 

As with any research, there are invariably things that could have been done better.  One issue with this work is that 

we invited people to participate based on mailing addresses harvested from online phone books.  These phone 

books only have address for people with a land line.  This necessarily means they do not include people who do not 

have a land line, an increasing share of the population.  That increasing share is likely biased towards younger 

people more comfortable with cell phone technology.  As such, our sample of survey participants probably under-

represents a portion of the community. 

The response rate, less than 20%, is also quite low.  This may be partly due to the length of the survey.  It was not 

short, and the social network questions in particular added a level of complexity not present in most surveys.  Some 

survey participants would have quit part way through.  Others may have pushed through, not reading the questions 

particularly carefully, in order to enter their name for the prize draw at the end.  Given the relatively small sample 

size, we did not take any efforts to identify people who may not have been fully engaged in the survey. 

We also had some implementation issues with the initial survey invitations, as a result of errors made in processing 

the addresses.  This meant that for some participants there was a rather long interval between the mailing of the 

invitation letters and the subsequent reminder.  The reminder may have been less effective, as people may have 

been more likely to simply dismiss it as junk mail, not recalling the original invitation. 

There are several areas that this work can go forward.  Exploring the role of people’s social network is a particularly 

important area for more research.  Little research in this area has been done, yet it is well know that people’s 

attitudes and choices are affected by those they interact with.  A challenge with this research is finding a way to 

learn important information about people’s social networks without making the survey too long.  In future, we plan to 

conduct surveys with more concise estimates of people’s social network, to see if we can reproduce the suggestive 

effects observed here with less data. 

Deliberative processes are also an important area of ongoing research.  As our populations grow and our collective 

decisions have more pervasive impacts on people’s day to day lives, we need to find ways to engaged with people 

and make the best decisions for our communities.  Our current democratic processes have limited scope for 

accessing the population’s input on individual decisions.   

There are several valuable results from this research: 

1. There is evidence that people in the central Okanagan are willing to pay a positive amount to enhance 

aquatic habitat health and to protect natural areas.  For aquatic health, the average respondent was willing 

to pay between $0.30 and $1.06 per year for 30 years to see a 1,000 fish increase in Kokanee salmon 

spawning returns.  For protected areas, the average survey respondent was willing to pay between $0.18 

and $0.35 to protect one more square kilometer of natural areas.  If these results are representative of the 

average of the approximately 200,000 people who live in the Central Okanagan, then it is reasonable for 

local governments to spend between $60,000 and $212,000 per year to enhance aquatic health such that 

Kokanee returns are increased by 1,000 fish, or between $600,000 and $2.12 million to increase those 

returns by 10,000 fish.  For protecting natural areas, it is reasonable for local government to spend  and to 

spend between $36,000 and $70,000 per year for each additional square kilometer of natural area 

protected. 
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2. There is a high degree of heterogeneity among the people who responded to the survey.  It is only after 

accounting for this heterogeneity that we are able to confirm that the average willingness to pay for aquatic 

health and protecting natural areas is likely to be different from zero.  This means that there will be people, 

possibly many people, who see themselves made worse off by spending on enhancing the state of the local 

environment.   

3. That people have talked with others about environmental and development issues has an influence on their 

likelihood of being willing to pay more for environmental improvements.  We are social beings and our social 

relationships matter to how we value the environment.  There are a variety of ways to characterize a survey 

respondent’s social network, and our results show that the impact of the chosen measure on the willingness 

to pay is important.  Thus, we can conclude that social relationships matter, but we can’t conclusively say 

how it matters. 

4. When people are given the opportunity to talk about the issues represented in the survey, their survey 

answers seem to converge.  There was relatively little difference in the changes between the before survey 

and after survey, when comparing the model parameters estimated for the control and treatment groups.  

However, the variability in these parameters decreased for the treatment group, who participated in the 

deliberation, while not doing so for the control group. 

5. The group of people who voluntarily participated in the deliberation experiment were not representative of 

the complete sample of people who completed the survey.  Statistically, we dealt with this by constructing a 

control group of people from the complete sample that were generally similar to those who participated in 

the deliberation experiment.  The implication is that the people who volunteer for committees or other groups 

used by government to inform policy may not represent the population they are drawn from.  This raises 

questions about the appropriate use of such groups.  Do they represent what any random group from that 

population would prefer if they were provided with the same information as available to deliberation group?  

In this case, their input represents what an educated populace would choose, and it would be legitimate to 

use their input.  However, if they are fundamentally different from the average of the population they are 

drawn from, then using their input to represent that larger population may not be valid. 

6. The group of people who voluntarily participated in the deliberation experiment did not allocate a budget 

among the offered environmental indicators in a way that reflected the priorities of the larger population.  

This may indicate that in this role, the deliberation participants were acting as citizens rather than 

consumers, and making their budget allocation to reflect the best interest of the community as a whole.  That 

their budget allocation also didn’t reflect their own responses on the survey supports the idea that they were 

acting as citizens, rather than consumers. 
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Appendix 1: Choice Experiment Consent Form 

Measuring and Mobilizing Citizen Preferences for Protecting Environmental Resources 

Who is conducting the study? 

The principal investigator is Dr. John Janmaat, Regional Innovation Chair in Water Resources and 

Ecosystem Sustainability, I.K. Barber School of Arts and Sciences, the University of British Columbia 

Okanagan. john.janmaat@ubc.ca, 250-807-8021. Solomon Geleta, PhD Candidate in Agricultural and 

Resource Economics at Colorado State University, USA, Fort Collins, CO 80523-1172, 

solomon.geleta@ubc.ca , 250-808-5425, is a co-investigator on this project. This survey forms a central 

part of Mr. Geleta’s doctoral thesis. 

Who is funding this study? 

Funding and additional support provided by the Social Sciences and Humanities Research Council of 

Canada (SSHRC), Environment Canada, the Okanagan Basin Water Board, and the Regional District of 

Central Okanagan. 

Why are we doing this study? 

As elsewhere, each person in the Okanagan has a unique perspective about the right balance between 

development and protection of environmental resources, such as aquatic habitats and rural landscapes. By 

participating in our research, you will be helping us to better understand how Okanagan residents feel 

about these tradeoffs. 

How is the study done? 

You are one of a random sample of central Okanagan residents who have been chosen to receive this 

invitation. You will be asked to complete an online survey. If you wish to participate but do not want to 

complete the survey online, you will be able to contact us and we will complete the survey with you by 

phone. The survey should take no more than 30 minutes to complete. You can also volunteer to participate 

in a further 90 minute discussion group. 

About a month after completing this survey, you will be invited to answer a few questions from the 

original survey a second time. This second version should take no more than 10 minutes to complete. 

After ensuring that participants cannot be identified, the results will be used to describe how central 

Okanagan residents rank a set of possible futures for the valley. These results will be shared with people 

involved with planning and policy at the local, regional and national levels.  

Is there any way being in this study could be bad for you? 

We do not think that participation in this study can be bad for you. Your responses are valuable to us, and 

we will protect your confidentiality and privacy. 

mailto:john.janmaat@ubc.ca
mailto:solomon.geleta@ubc.ca
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What are the benefits of participating? 

We do not expect that you will directly benefit from participating in this study. However, we hope that 

others will benefit from what we have learned, both here in the Okanagan and elsewhere where there is 

tension between development and environmental protection. 

How will your privacy be maintained? 

The answers you give will be stored on a secure server at the University of British Columbia. Data will be 

stored for the a minimum of five years after publication of research results, including Mr. Geleta’s doctoral 

thesis. After this, files will be deleted and any physical storage destroyed. Information that can identify 

you, such as contact information you may provide as part of the survey, will be removed before the data is 

used for any analysis. 

Results that are part of publicly available documents produced by this research project will not contain any 

person identifying information. The results of data analysis will report only aggregate results. Where 

individual responses are reported, names and other information that may identify an individual will be 

changed to protect your privacy. 

Will you be paid for your time/ taking part in this research study? 

We understand that completing our survey takes time. To that end, we will be awarding five prizes of $250 

to five participants who have completed the survey. If you volunteer and are selected to participate in our 

discussion groups, you will be given $50 as appreciation for your participation. 

Who can you contact if you have questions about the study? 

If you have any questions, please contact Dr. John Janmaat, either by email at john.janmaat@ubc.ca, by 

phone at 250-807-8021, or by mail, Dr. John Janmaat, Unit 8, I.K. Barber School of Arts and Sciences, 

The University of British Columbia, 3333 University Way, Kelowna, BC, V1V 1V7. 

Who can you contact if you have complaints or concerns about the study? 

If you have any concerns or complaints about your rights as a research participant and/or your experiences 

while participating in this study, contact the Research Participant Complaint Line in the UBC Office of 

Research Services toll free at 1-877-822-8598 or the UBC Okanagan Research Services Office at 250-807-

8832. It is also possible to contact the Research Complaint Line by email (RSIL@ors.ubc.ca ). 

Informed Consent 

You must be at least 19 years old to be legally able to give informed consent. By completing this survey, 

you are assumed to have provided your consent for us to use the answers you have provided. 
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Appendix 2: Choice Experiment Main Survey 

Page 1 

 

Comparing Environmental Futures for the Central Okanagan 
 

INTRODUCTION 

Thank you for participating in our survey. Your household was randomly selected from a list of Central 

Okanagan addresses we collected using directories available on the internet. 

Continuing growth and development is placing increasing pressure on environmental resources, such as 

ground water, aquatic habitats, natural habitats and rural landscape. These resources provide environmental 

services that can easily be taken for granted and ignored. Our choices as a community about how growth 

and development happens in the Okanagan reflects the value we place on these environmental resources 

and services. By completing this survey, you will help us understand the balance between development and 

environmental protection that you and other Central Okanagan residents would like to see. 

The survey should take about 30 minutes to complete. As thanks for your effort, we will draw five names 

from among those who complete the survey and send them a $250.00 prize. We do not expect more than 

600 people to complete the survey. 

You will also be invited to participate in a shorter version of this survey in about a month. If you complete 

the second survey, your name will be entered into the draw a second time. All prizes will be drawn after 

the second round of the survey is complete. 
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ABOUT THIS SURVEY 
This survey has four parts: 

1. Information on environmental resources: we give you some information about environmental 
resources and the services they provide in the Okanagan. 

2. Your choices: we ask you to choose among alternative future levels of environmental resources. 
3. Your community: we ask you questions about the people you talk to about environmental issues. 
4. Follow up: we ask some qualifying questions about the choices you have made and some details 

about yourself. 

 
Page 3 

 
 

PART ONE 

BACKGROUND ON ENVIRONMENTAL RESOURCES 

Environmental resources and the services they provide are important in the Okanagan. Some examples 

include: 

 Large valley bottom lakes create recreation and tourism opportunities (boating, fishing, etc.). 
 Natural areas along lake shores, streams, and wetlands provide habitat for fish and wildlife, help 

improve water quality and reduce erosion. 
 48 of the 1,597 identified species at risk in British Columbia are found only in the Okanagan. 

These environmental resources are vulnerable to a range of pressures from ongoing growth and 

development. These include shoreline modification, increasing use of surface and groundwater, invasion 

by non-native species, land development, and overuse. 
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Your Views About the Okanagan Environment 

Q1. Before receiving this survey, were you aware of the pressures on environmental resources in the 

Okanagan?  

Options: No, Yes 

Q2. In the past 6 months how often can you remember having heard or read about environmental issues in 

the Okanagan?  

Options: None, One or two, Three or four, Five or six, Seven or more 

Q3. What share of the shoreline around the major valley lakes do you think is undisturbed? 

 
Options: Less than 10%, 10-25%, 25-40%, 40-60%, 60-75%, 75-90%, More than 90% 

Q4. What share of the original wetlands in the Okanagan remain?  

Options: Less than 10%, 10-25%, 25-40%, 40-60%, 60-75%, 75-90%, More than 90% 

Q5. What share of Okanagan households rely on groundwater (own wells or from water utilities)? 

 
Options: Less than 10%, 10-25%, 25-40%, 40-60%, 60-75%, 75-90%, More than 90% 

Q6. What share of jobs in the Okanagan are in tourism and related sectors?  

Options: Less than 10%, 10-25%, 25-40%, 40-60%, 60-75%, 75-90%, More than 90% 
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HOW ENVIRONMENTAL RESOURCES HAVE BEEN CHANGING 

Growth and development have transformed the Okanagan environment. Changes include:  

 Groundwater use: Groundwater is a growing source of water for both private households and 
water utilities. 

 Aquatic species: Between 1973 and 2010, the shore-spawning Kokanee population had decreased 
by 90%. 

 Natural habitats: Natural habitats, including wetlands, grasslands, and forests have been 
extensively modified, particularly on the valley floor. 

 Rural character: Rural areas and communities have attracted many new residents and been losing 
their 'country' character. 

Q7. Development and growth has led to large reductions in natural habitats. These changes have also 

brought jobs and improved the standard of living for Okanagan residents. In your opinion, these changes 

have been:  

Options: Very bad, Generally negative, Weakly negative, Neutral, Weakly positive, Generally positive, 

Very good, Don’t know. 
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MANAGEMENT OPTIONS 

There are a variety of ways to balance the demands for development with the environmental impacts. 

These include: 

 Undertaking research to better understand our impacts on the environment and identify 
protection strategies. 

 Modify provincial regulations to control groundwater pumping and potential contamination 
sources.  

 Invest in better monitoring of water quality, habitat health, groundwater levels, etc. 
 Strengthen regulations and increase enforcement to limit development on agricultural and rural 

lands. 
 Pursue covenants, incentives, and other voluntary arrangements with property owners to protect 

sensitive habitats and rural character.  
 Acquire land having important habitats and/or provides recreational opportunities.  
 Tightly enforce official community plans and zoning to limit development that harms the 

environment and/or changes rural character. 

Over the coming 30 years, the future condition will depend on which of the additional management 

actions/tools are used, how much and how often the actions/tools are taken, how they are combined and 

when it is started. 

PAYING FOR IT  

Balancing growth and development while protecting the environment also means weighing the value of 

protecting the environment against how much money your household will have to pay for its protection. 

Moreover, any method of payment chosen will reduce the amount of money that your household has 

available to spend each year on other things.  

Special levies on property have been used in many jurisdictions to raise money for specific projects. For 

example, the H2O aquatic center in Kelowna was funded in part by a levy on Kelowna properties of about 

$0.21 per $1,000 value for twenty years, and ongoing activities to control Eurasian Milfoil in valley lakes 

is one of the things paid for by a $0.057 per $1,000 collected for Okanagan Basin watershed issues. This 

last levy has been adjusted as needed, being $0.21 per $1,000 in the 70's, when valley waste water 

collection and treatment systems needed upgrades to protect Okanagan Lake water quality. In the 70's, 

community leaders in the Okanagan also opted to use a levy on all properties in the Okanagan basin to 

fund waste water treatment upgrades, upgrades that have successfully improved lake water quality. 

In the scenarios that follow, we are proposing two different increases in a special levy on property values, 

with the monies collected directed to achieving the environmental changes described. These increases are 

$0.05 per $1000 and $0.10 per $1000. Per property, the average additional charge would be about $20 or 

$40 per year. This levy will be in effect starting 2015 and continuing into the future for 30 years. 
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PART TWO  

COMPARING OUTCOMES/YOUR CHOICE 

Like grades on a report card, indicators are often used to assess how we are balancing development and 

growth with environmental protection. In what follows we will describe several indicators that are related 

to different important environmental resources. 

 ATTRIBUTE DESCRIPTION 

Share of Total 
Water Use from 

Groundwater  
 

 

GROUND WATER USE: Groundwater is an important source of water we use and 
supports springs and wetlands that are important natural habitats. Increasing 
ground water use threatens these habitats. Most surface sources in the Okanagan 
are fully allocated. Increasing the share of total use from groundwater also reflects 
an increase in overall water use and in the amount of groundwater used.  

Count of Spawning 
Kokanee Salmon 

 

 

AQUATIC HABITAT HEALTH : Aquatic health is threatened by shoreline 
development, invasive species pollution, etc. Species such as Kokanee salmon are 
sensitive to the overall health of the aquatic environment. Since the 70's, 
spawning Kokanee numbers in Okanagan lake have fallen from over 1 million to 
about 40,000.  

Sensitive Ecosystem 
Area Lost 

 

NATURAL HABITATS: Natural habitats, such as wetlands, forests, natural 
grasslands, etc. provide a range of environmental goods and services. These 
environmental resources and services are largely lost if the land is developed.  

Population Density 
in Rural Areas 

 

RURAL CHARACTER: Rural areas have a unique character that reflects their history 
and close ties to the land. Increasing development and population growth in rural 
areas increases traffic, reduces the amount of open space, increases conflict 
between farmers and non-farm residents, and impacts natural habitats.  

Special Property 
Levy  

 

COST: The tools that can reduce groundwater use, improve aquatic health, limit 
loss of natural habitats and reduce population growth in rural areas do have a 
cost. However they are paid, they will leave your household with less money to 
spend each year.  
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MANAGEMENT SCENARIOS  

Question 8 is an example of several scenario combinations we would like you to compare. Each scenario 

combination contains the status quo, option 1 and option 2. 

The status quo reflects how we expect the indicators to change if no special policy choices are made. There 

will also be no additional costs that your household will have to pay. Options 1 and 2 offer improvements 

in some or all of the indicators, but also involve a cost to your household. The number of images in each 

box shows the direction of the change. 

In the example below, option 1 has half as large an increase in groundwater use, 10,000 additional 

Kokanee spawning returns, and 5,000 less hectares of sensitive habitat lost. The number of people living in 

rural areas is no different from the status quo, and your household will face a special property levy of 

$0.05 per $1000 in property value, or about $20 per year for a $400,000 house, for 30 years. 

Option 2 has the same increase in groundwater pumping and loss of sensitive habitat as for the status quo. 

However there are 20,000 additional Kokanee spawning returns and a lower rural population density. 

Achieving these changes will be paid for by a special levy of $0.10 per $1000, or for a $400,000 house, 

about $40 per year for 30 years. 

In the following pages, we will give you a number of scenario combinations like this example, except with 

different combinations of changes. We would like you to compare each of the two options with each other 

and with the status quo. If the improvements in the environmental indicators are, in your opinion, worth the 

cost of the special levy, select the option that you think is the best value. If you do not think that the 

improvements justify the cost, then choose the status quo. 
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Q8. Please choose the future you like best. Remember that if you choose a future other than the status quo, 

your household will have less money to spend each year. 

ATTRIBUTE  
(Indicator) 

STATUS QUO OPTION 1  OPTION 2  

Share: 20% 10% 20% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 50,000 60,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)  

 

  

Loss: 100 km2 50 km2 100 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)   

 

 

Density: 75 ppl/km2 75 ppl/km2 60 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.05 per $1000 $0.10 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$20 on $400,000 house 
 

$40 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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In Q9-Q14, you will see: 

 A future for the Central Okanagan in 2040 that could occur if no new tools are used to manage 
growth and development. 

 Two possible futures that could occur if some new tools are used. The reduction in the amount of 
money that your household will have to spend each year is also shown with each possible future. 

Each of the next six questions offers different combinations of the two futures possible if new tools are 

used. For these six questions, you choose that future, either the status quo, where no new tools are used, or 

one of the two other possible futures, which you like best. Remember that if you choose a future other than 

the status quo, your household will have less money to spend each year. 
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Q9. Please choose the future you like best. Remember that if you choose a future other than the status quo, 

your household will have less money to spend each year. 

CHOICE 1-1 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1 OPTION 2 

Returns: 40,000 50,000 50,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)  

 

  

Share: 20% 15% 15% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Loss: 100 km2 100 km2 0 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)    

 

Density: 75 ppl/km2 60 ppl/km2 70 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.05 per $1000 $0.10 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$20 on $400,000 house 
 

$40 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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Q10. Please choose the future you like best. Remember that if you choose a future other than the status 

quo, your household will have less money to spend each year. 

CHOICE 1-2 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1  OPTION 2 

Loss: 100 km2 0 km2 100 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)   

 

 

Share: 20% 20% 10% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 40,000 60,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)  

  

 

Density: 75 ppl/km2 70 ppl/km2 70 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.10 per $1000 $0.05 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$40 on $400,000 house 
 

$20 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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Q11. Please choose the future you like best. Remember that if you choose a future other than the status 

quo, your household will have less money to spend each year. 

CHOICE 1-3 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1 OPTION 2 

Share: 20% 15% 15% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 60,000 40,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)   

 
 

Loss: 100 km2 50 km2 50 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)   

  

Density: 75 ppl/km2 70 ppl/km2 75 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.10 per $1000 $0.05 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$40 on $400,000 house 
 

$20 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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Q12. Please choose the future you like best. Remember that if you choose a future other than the status 

quo, your household will have less money to spend each year. 

CHOICE 1-4 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1 OPTION 2 

Density: 75 ppl/km2 75 ppl/km2 60 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Share: 20% 10% 20% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 50,000 50,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)   

  

Loss: 100 km2 100 km2 0 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)    

 

Levy: $0.00 $0.10 per $1000 $0.05 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$40 on $400,000 house 
 

$20 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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Q13. Please choose the future you like best. Remember that if you choose a future other than the status 

quo, your household will have less money to spend each year. 

CHOICE 1-5 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1 OPTION 2 

Share: 20% 15% 15% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 50,000 50,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)   

  

Loss: 100 km2 50 km2 50 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)   

  

Density: 75 ppl/km2 70 ppl/km2 75 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.10 per $1000 $0.05 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$40 on $400,000 house 
 

$20 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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Q14. Please choose the future you like best. Remember that if you choose a future other than the status 

quo, your household will have less money to spend each year. 

CHOICE 1-6 

ENVIRONMENTAL 
RESOURCES 
INDICATOR 

STATUS QUO OPTION 1 OPTION 2 

Loss: 100 km2 0 km2 100 km2 

NATURAL HABITATS  
(Sensitive Ecosystem 

Area Lost)   

 

 

Share: 20% 20% 10% 

GROUND WATER USE  
(Share of total water  

use from groundwater)     

Returns: 40,000 60,000 40,000 

AQUATIC HABITAT 
HEALTH  

(Count of spawning 
Kokanee Salmon)   

 
 

Density: 75 ppl/km2 60 ppl/km2 60 ppl/km2 

RURAL CHARACTER  
(population density in 

rural areas) 
   

Levy: $0.00 $0.10 per $1000 $0.05 per $1000 

COST  
(Special Property Levy)  

$0.00  
 

$40 on $400,000 house 
 

$20 on $400,000 house 

Which option would 
you prefer?     

Your preferred option 
without status quo  
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FOLLOW UP 

The following questions gather some further information about your choices. This information will help us 

to see whether people who give similar answers to the above questions are also similar in other respects. 

Please keep in mind that all the information provided here will be kept in the strictest confidence, and 

nothing will be released which can tie back to you and the specific answers you provide. 

Which of the following statements most closely describes the main reason(s) why you chose Status Quo, if 

you did (Please tick all that apply). 

Q15. I do not use any of the environmental resources described here?  

Q16. I do not particularly care about the environmental resources management outcomes.  

Q17. I would like to see some improvement in the condition of resources but I do not have the money 

to make a payment. 

Q18. I already pay enough in taxes and charges. 

Q19. I do not think I should be the one paying for any additional management actions. 

Q20. It is too long before we would see any changes in the environmental resources. 

Q21. The additional management action options did not make sense to me. 

Q22. I found making the choices too confusing, so I always chose the existing actions option. 

Q23. I think the Government should pay for the initiatives using existing revenues. 

Q24. Other [please specify].  
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PART THREE 

YOUR COMMUNITY/NETWORK  

You may talk with other people about how growth and development are impacting the environment in the 

Okanagan. Sometimes we talk with others to learn more about issues like these. At other times we look for 

people whose opinions are similar to ours, to share our feelings about these issues. We would like you to 

tell us a little bit about the people you have recently talked to about how growth and development are 

affecting the environment in the Okanagan. 

Understanding how our conversations with other people can help us find the right balance between 

development and environmental protection is an important part of our research. We will not be using the 

information you provide to contact anyone, nor will any information about who you talk to be made 

available to anyone outside of our research team. Further, we only want initials for those you identify, and 

those initials are used only to help you answer questions that come up later in the survey. 

Q25. NAME GENERATOR: During the last six months, who have you talked with about how growth 

and development are impacting the environment in the Central Okanagan? 

The initials you provide below will be used as part of questions later in this survey. Please ensure that each 

set of initials is unique. 

 INITIALS GENDER 
EDUCATION  

(YOUR BEST GUESS  
IF NOT SURE) 

INCOME  
(YOUR BEST GUESS 

IF NOT SURE) 

PHYSICAL DISTANCE 
FROM YOUR HOUSE (KM) 

(YOUR BEST GUESS 
IF NOT SURE)  

1. 
     

2. 
     

3. 
     

4. 
     

5. 
     

Options: 
1. Male 
2. Female 

Options: 
1. Did not complete high school 
2. Completed high school 
3. College / diploma 
4. University degree 
5. Graduate school 

Options: 
1. Much less than me 
2. Less than me 
3. About the same as me 
4. More than me 
5. Much more than me 
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Q26. NAME INTERPRETER: How close (familiar) are you with these people? 

Choose "very close (very familiar)", "close (familiar)" or "Acquaintance" for each of the people you have 

identified. 

 

 INITIALS Very Close Close Acquaintance  

1.  
   

2.  
   

3.  
   

4.  
   

5.  
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Q27. CONTACT BETWEEN/AMONG YOUR CONTACTS: Please think about the relations between 

the people you just mentioned. Are they very close (very familiar) to one another, close (familiar) to each 

other or strangers in the sense that they would not recognize one another if they met on the street.  

For each row in the table below, please select as "Very close (very familiar)(VC)", "Close (familiar)(C)", 

"Stranger (S)" to indicate how familiar the person named in the row is with the person named in the 

column. While in many cases we expect the familiarity to be the same in both directions, it is possible that 

the familiarity may not be the same in both directions. 

 INITIALS      

1.   
    

2.  
 

 
   

3.  
  

 
  

4.  
   

 
 

5.  
    

 

Options: VC (very close), C (close), S (stranger). 
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Q28. FREQUENCY OF CONTACT: On average, how often do you talk with the people you have 

identified (Text,Twitter, Facebook, Visit, Phone, Email or write)? 

 
INITIALS 

Daily 
/Almost daily 

At least  
once/week 

At least  
once/month 

3 to 4  
times/year 

Approx. 
once/year 

Less than  
once/year 

Do not know 
 

1.  
       

2.  
       

3.  
       

4.   
       

5.   
       

 
 
Page 22 

Q29. LENGTH OF TIME YOU HAVE KNOWN EACH OTHER: How long have you known these 

people? 

 
INITIALS 

Less than 
a year 

One to  
three years 

Three to 
six years 

Six to  
Nine years 

More  
than Nine Do not know 

1.  
      

2.  
      

3.  
      

4.   
      

5.   
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Q30. REASON OF CONNECTION: Below are some of the ways in which people are connected to each 

other. Some people can be connected to you in more than one way. For example, a man could be your 

brother and he could belong to your place of worship and work with you. 

Please select all that describe your connection with the people you have identified. 

 

INITIALS Family 
Co-

worker 

Co-member 
(Environmental club, golf 
club, volunteer club, etc.) Neighbour Friend Advisor Other 

Do not 
know 

1.  
        

2.  
        

3.  
        

4.   
        

5.   
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Q31.POLITICAL AFFILIATION: What is the political affiliation of your contact? (Your best guess if 

not sure) 

 INITIALS Left Right Independent Refused Do not know 

1.  
     

2.  
     

3.  
     

4.   
     

5.   
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Q32. WHAT PEOPLE TALK ABOUT: Below are some environmental topics that people talk about. 

Over the last six months, which environmental issues can you recall coming up in your conversations? 

Please tick all that apply. . 

Ground water supply 

Rural landscapes  

Water quality/quantity  

Climate change  

Invasive species 

Natural foreshore 

Park visits  

Bird watching  

Hunting 

Fishing  

Health and environment  

The Economy and environment 

Politics (Election) and environment 

Lake side activities (e.g. picnics, walking) 

Other:  

Don't know  
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PART 4 

ABOUT THE INFORMATION PROVIDED IN THIS SURVEY 

Q33. Thinking about the information given to you in this survey, please tell us the option that best 

describes how you found the survey.  

For each of the following statements, please indicate whether you (1) Strongly agree, (2) Agree, (3) 

Somewhat agree, (4) Neutral (5) Somewhat disagree (6) Disagree or (7) Strongly disagree 

 Strong 
Agree Agree 

Some 
Agree Neutral 

Some 
Disag Disag 

Strong 
Disag 

I carefully read all of the information provided. 
       

I understood all of the information provided. 
       

I was given enough information to make an 
informed decision.        

I understood the description of the new 
management option outcomes.        

I understood the idea of making choices between 
alternative management outcomes.        

I thought that the alternative management 
outcomes described could be achieved by 2040.        

It wasn't clear to me when the management 
outcomes described will happen.        

I thought that my choices will have an impact on 
decisions and actions that affect the condition of 
environmental goods in the Okanagan. 

       

I thought that the environmental resources 
condition option that receives the greatest support 
will be implemented. 

       

I thought that every household in Okanagan will 
have to pay for additional management actions.        
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WE WOULD LIKE TO KNOW MORE 

Q34. We are recruiting candidates for four citizens' jury groups composed of about 10 people each. In 

these juries you will have the opportunity to talk with experts about some of the issues raised here, and to 

discuss these issues with other people who have also completed this survey. 

If you are chosen from among those who volunteer and participate in a group meeting, we will give you 

$50 as thanks for your participation. We expect that the group meeting will take no more than two hours of 

your time. 

Are you willing to participate in one of the citizen juries?  

Yes  

No  

Please provide us with your name and phone number so that we can contact you if you are selected to 

participate. We will not use this information to contact you for any other purpose, nor share your contact 

information with anyone else. 

NAME:  

PHONE NUMBER:  
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PART 5 

ABOUT YOU 

To better understand how your choices are different from the choices made by other people who have 

completed this survey, we would like to know some more information about you. We will not share your 

private information with anyone. Any results from our research will not contain anything that can identify 

you, and your responses will be combined with those of other people in such a way that individual answers 

are not available. 

Q35. Are you jointly or solely responsible for paying property taxes or house rent?  

Yes  

No  

Q36. How old are you? 

19 - 24  

30 - 34 

35 - 39 

40 - 44 

45 - 49 

50 - 54 

55 - 59 

60 - 64 

65 - 69 

70 - 74 

Greater than 75  

Q37.Are you?  

Male  

Female  
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Q38. What is the highest level of education you completed?  

Didn't complete high school 

Completed high school 

Attended college/university 

Have a college diploma 

Have a university degree 

Attended university beyond first degree 

Q39. Which one of the following best describes your household?  

Couple with children living at home 

Couple with children who have left home 

Couple with no children 

Single parent with children living at home 

Living alone 

Group household/ Sharing with friends 

Q40. How many children live in your household? (Please write) 

 

Q41. Is the dwelling you live in owned by you/your partner? 

Owned by you/your partner 

Rented 

Other 
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Q42. How often do you undertake each of the following activities in the Okanagan, if at all? Please answer 

"Never" if you have never undertaken that activity in the Okanagan. 

Activities Never 

Did this 
in years 
gone by, 
but not 

anymore 

Roughly 
once a 
year 

Roughly 
once 

every six 
months 

Once a 
month 

Once a 
week 

More 
than 

once a 
week 

Park visits  
       

Bird 
Watching         

Boating, 
canoeing, or 
similar. 

       

Hunting 
       

Fishing 
       

Lakeside 
Activities  
(beach 
picnics, 
walking, etc.) 

       

Other 
(specify if 
applicable) 
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Q43. Have you had any formal or informal training in environmental sciences such as in the following 

disciplines? 

Ecology. 

Biology. 

Other related disciplines. 

None of the above. 
 

Q44. Are you professionally or voluntarily involved in environmental conservation or environmental 

management?  

Yes  

No  

Q45. Are you a member of first nation?  

Yes  

No  
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Q46.What was your total household income last year (total income before tax and any deductions from all 

wages and salaries, pensions, allowances, and investment)?  

Less than $20,000 

$20,001 - $40,000 

$40,001 - $60,000 

$60,001 - $80,000 

$80,001 - $100,000 

$100,001 - $125,000 

$125,001 - $150,000 

$150,001 - $200,000 

$200,001 - $250,000 

More than $250,000 
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Thank-you for completing this survey. To be considered for the draw, please provide your contact 

information. This information will not be used to contact you for any reason beyond informing you that 

you have won the prize. The draw will take place after the second round of the survey is complete. The 

contact information you provide here will not be attached to the survey results, and will be removed once 

the draw is concluded. 

NAME: 
 

ADDRESS 1: 
 

ADDRESS 2: 
 

POSTAL CODE: 
 

If you have any additional comments you would like to make, please enter them below. 

 

This survey is supervised by Dr. John Janmaat from the University of British Columbia with support and 

funding from Environment Canada, the Okanagan Basin Water Board, and the Regional District of Central 

Okanagan. 

Our research results will be shared with planners and policy makers across all jurisdictions to assist them 

in choosing environmental protection and management policies. These results will not contain any 

information that will link you with the answers you provide in this survey. We do not anticipate any impact 

on you - positive or negative - as a result of completing this survey. While we hope you will complete the 

survey, you are under no obligation to do so. 

All of the information you give us in this survey is strictly confidential and will be reported only in ways 

that ensure you remain anonymous. If you have any questions please contact: 

Dr. John Janmaat 
Regional Innovation Chair in Water Resources and Ecosystem Sustainability. 

I.K. Barber School of Arts and Sciences  

The University of British Columbia. 

john.janmaat@ubc.ca 

250-807-8021. 


