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Abstract  
 
Wild salmon face an alarming decline in numbers around the globe due to various reasons 
from which a great part serves the decrease of water quality and habitat destruction. Keeping 
in mind the benefits associated with wild salmon new measures and forms of social 
involvement are urgent before it becomes impossible to safeguard the species of interest.  
 
Followed by the international recommendations this study supported the use of a bottom-up 
working approach taking into account public opinion. A socio-economic field study was 
conducted regarding the values associated with wild salmon followed by the examples of 
several case studies obtained in Europe and overseas.  
 
The study used a contingent valuation method in order to draw the attitudes and the 
willingness to pay for the re-introduction of wild salmon in the River Ogre, Latvia. The study 
included analyses of different opinions towards the values of wild salmon. Two distinct 
respondent groups i.e. anglers/fisherman and non-anglers/fisherman living within the 
municipality of Ogre, Latvia were included in the sample reaching a response rate of 56 per 
cent.  
 
The average estimate as a single payment in 2015 of the willingness to pay reached a value of 
around 27±9, 95%, CI EUR/household/this year excluding zero and protest bids where the 
value lowered to 12±4, 95% CI EUR/household/this year when zero bids were included.  The 
Welch Two sample t-test indicated that respondents under certain social categories such as 
fishermen/angler, men, respondents with family members fishing/angling and 
environmentally aware respondents were willing to pay more. 
 
Besides providing estimates on the willingness to pay, the study revealed that also non-
fishermen/anglers gave a high importance of the values associated with wild salmon.  A great 
deal of respondents ranked the benefits driven by non-use and non-consumptive values of 
wild salmon as “important” or “very important”.   
 
The outcome of the study has provided one of the first insights of the importance of wild 
salmon held by Latvian citizens. It is up to the public and researchers to be heard by the 
decision makers.  
 
Keywords: economics, human behaviour, non-use values, sustainable development, use 
values, wild salmon 
 
Baiba Prūse, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 
Uppsala, Sweden   
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Respondents were asked to state their attitude towards a hypothetical re-introduction scheme 
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such as fishermen/angler, men, respondents with family members fishing/angling and 
environmentally aware respondents were willing to pay more. 
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salmon.  A great deal of respondents ranked the benefits driven by non-consumptive values 
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The outcome of the study has provided one of the first insights of the importance of wild 
salmon held by Latvian citizens. It is up to the public and researchers to be heard by the 
decision makers.  
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1 Introduction 
 

The reduction of the water quality, loss of the habitat and the destruction of the river 

continuitivity by the dam constructions are only some of the reasons behind the dramatic 

decrease of wild salmon population worldwide (WWF, 2001; European Commission, 2009). 

For example, for several decades one of the largest European wild salmon holding rivers - 

River Daugava (Latvia) has not been able to provide suitable habitat for the wild migratory 

fish species due to the establishment of hydropower plants (Lebuss, ca. 2003; Mitāns, 2004; 

Birzaks, et al., 2011) without fish passages on Pļaviņa‟s and Rīgas HEP (Latvijas 

Zivsaimniecība 2009: cited in Liepnieks). Nevertheless, an on-going research project has 

been initiated in 2014 regarding the ecological and technical possibilities of migratory fish 

species on one of the tributaries of the River Daugava (Vīksne, 2014; “Latvenergo” AS, 2014) 

leading towards the possibility for the re-introduction of wild salmon in the river of interest. 

It might be one of the first steps towards a different practice apart from the current fish 

enhancement program i.e. hatchery supplementation program in the River Daugava 

(“Latvenergo” AS, 2014).  

 

There is a reason why Izaak Walton defined wild Atlantic salmon the „King of Fish‟ (WWF, 

2001, p. 1) as the specie holds not only economic benefits linked with the direct use values 

driven by commercial fishing and sold angling licences but also non-monetary values 

associated with non-use values such as existence of the wild salmon including option values 

for the future use (Thomas & Blakemore, 2007; European Commission, 2009). The species 

might become undervalued in economic terms if the non-use values are overlooked; 

therefore, both value groups are necessary to be evaluated accordingly and incorporated 

during the decision making process (Council of NASCO, 2003; Håkansson, 2009). The 

International Council for the Exploration of the Sea (ICES) has recommended using an 

integrated working approach while developing a management plan of salmon, considering 

economic and social benefits associated with wild salmon (European Commission, 2009). 

The Latvian government has also laid down a statement where “in order for the society to be 

successful in the preservation, increasing and sustainable use of the natural capital, it is 

necessary to estimate its value” ( Saeima of the Republic of Latvia, 2010, p. 58).  

 

The framework regarding environmental valuation is founded on economics, human 

behaviour and social science where “human behaviour is the foundation of both economics 

and the other social sciences” (Parkkila, et al., 2010, p. 4). It is important to note that human 

behaviour is linked with the decisions made followed by the reason behind the certain 

decision where the economic paradigm assums “that humans are utility maximizers and this 

objective is reflected in every choice made” (ibid., p. 5). In general principles, the economic 

valuation is a measure of human preference for an environmental change and serves as an 

instrument for decision makers in the protection of the environment (Pearce, 1992). 

 

Various methods can be applied to measure the economic value of wild salmon as the species 

is associated as a market and non-market good (Committee on Protection and Management of 

Pacific Northwest Anadromous Salmonids, et al., 1996). The direct values driven by the wild 

salmon can be calculated following the market price (monetary exchange of the caught 

salmon) as well measuring the economic income based on the salmon industry (employment) 

(ibid.). Non-use benefits including existence values associated with wild salmon can be 

measured following a contingent valuation method (ibid.). The Panel of National Oceanic and 

Atmospheric Administration (NOAA) (1993) have concluded that contingent valuation 
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studies are able to produce reliable estimates which can be used for judicial processes for 

damage assessments as well as for lost non-use values (Arrow, et al., 1993). 

 

1.1 Problem 
 

A great deal of responsibility is on the shoulders of the society who has the power to 

influence the decisions linked with the environmental goods, including the destiny of wild 

salmon which face a dramatic decline in numbers as briefly outlined in the previous section. 

Social involvement is urgent as the species in interest benefits human well-being in direct and 

indirect way. The North Atlantic Salmon Conservation Organization (NASCO) has noted the 

importance of including not only self-evident measures of the driven benefits from wild 

salmon stock but also non-monetary elements which might have a significant importance 

during the decision making process (Council of NASCO, 2003; Håkansson, 2009). 

Furthermore, ongoing discussions are taking place at the global scientific community 

regarding the current practice of salmon enhancement programms where it is still questioned 

if the strategy of hatchery released fishes serves the long term goal of sustainable 

environmental conservation (Naish, et al., 2007). 

 

The results might give one of the first insights regarding the importance of wild salmon given 

by Latvian society; potentially serving as a driving force for continues work on wild salmon 

re-introduction in its native waters. It is relevant to note that by 2008 only three economic 

valuation studies on water ecosystems have been done within the borders of Latvia 

(Pakalniete, 2008).   

 

 

1.2 Aim 
 

The study aims to conduct a socio-economic field work regarding the values associated with 

wild salmon followed by the examples of several case studies obtained in Europe and 

overseas. The study intends to apply a contingent valuation method in order to draw the 

attitudes and the willingness to pay for the re-introduction of wild salmon in the River Ogre, 

Latvia. The study seeks to evaluate the different perspectives towards the values of wild 

salmon from both anglers/fisherman and non-anglers/fisherman living within the 

municipality of Ogre, Latvia. In this study both value groups such as use and non-use values 

including sub-sections of the values groups are analysed.  

 

The research questions the perception towards the willingness to pay for the re-introduction 

of wild salmon and the importance respondents give to the values associated with wild 

salmon. The research also questions how different categories such as social (eg. gender; 

fisherman/angler and non-fisherman/angler) and behavioural variables (eg. environmental 

awareness) affect the willingness to pay amount for the re-introduction scheme. It is believed 

that the gained results could become a supplementary force besides the on-going research to 

implement the re-introduction scheme of wild salmon in the River Ogre, Latvia.  

Details of the re-introduction scheme including elaboration on technical possibilities, the 

ecological change, wild salmon migration downstream, wild salmon survival rate and further 

management after the possible re-introduction are outside the scope of the current study. In-

depth statistical certainties over the gained results have been delimited.  In order to determine 

the quality of the gained results the analyses over the representativeness of the sample, and 

discussion over the possible introduction of biases, errors and missing values have been 

obtained.   
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2 Background 
 

The following section aims to bring up some of the main issues associated with the decrease 

of wild salmon population and briefly outlines the situation over wild salmon in Latvia 

including illegal fishing. The final section informs the reader about the possible re-

introduction practices of wild salmon in order to bring the subject closer to the case study of 

interest.  

 

 

2.1 Salmon ecology 
 

Atlantic salmon (family: Salmonidae; genus: Salmo; species: salar (NOAA, 2015)) is an 

anadromous fish species spending its life cycle both in freshwater and salt water environment 

(European Commission, 2009). The Baltic salmon (Salmon salar L.) is genetically distinct 

and geographically isolated from the Atlantic salmon holding the same life stages as the 

Atlantic salmon (ibid.) (Fig. 1).   

The offspring (parr) spends their first years (one to five) 

in the river (ibid.). After the feeding or so called nursing 

period the young salmon (smolt) leaves to the open sea 

where they feed before migrating back to their native 

river as an adult (ibid.). The Baltic salmon begins its 

migration back to the rivers of their origin for the 

spawning period during the summer time (ibid.). Most of 

the adults die after the spawning period (ibid.).  

 

Baltic salmon has been associated with various ecosystem 

services benefiting human well-being including 

provisioning, supporting and cultural services (Kulmala, 

et al., 2004). The species plays an important role in building up a freshwater ecosystem and is 

involved in various elements of supporting ecosystem services (ibid.). Salmon has a role in 

sustaining the balance over the freshwater food web where the young salmon are consuming 

macro-invertebrates and serves as a food source for other predatory species (ibid.). Salmon 

also plays an important role in reducing sedimentation of the river beds (ibid.). During the 

spawning period salmon removes and displaces aquatic plants and organic matter as well as 

macro-invertebrates from the area where the eggs are deposited (Holmlund & Hammer, 

1999). Various authors have concluded on the subject that “[the] removal of fish with key 

characteristics and functions form the ecosystem may result in loss of resilience and the 

ecosystem changing from one equilibrium state to another” (Holmlund & Hammer, 1999; p. 

255). 

 

 

2.2 Social and economic importance of wild salmon 
 

Committee on Protection and Management of Pacific Northwest Anadromous Salmonids 

(1996) has listed wild salmon under three value groups:  

1. direct value (e.g. wild salmon as a source for food);  

2. indirect value (e.g. genetic diversity);  

3. option value (e.g. future use of wild salmon)  

4. and existence value (e.g. intrinsic value).  

 
Fig. 1. Baltic Salmon - caught at the River 

Salaca. Personal album of Prūse, B., 2015.  
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Here after, Thomas and Blakemore (2007) has provided a more detailed division linked with 

salmon such as:  

1. direct use value (e.g. licenses, sale of fish, expenditure of food equipment, 

accommodation, economic inputs to the local economy and other stakeholders);  

2. indirect use values (e.g. tourism linked with non-angling activities, preservation of 

natural environment, genetic resource for salmon farms and ecosystem support);  

3. non-use value including option value (e.g. the future use of direct and indirect values); 

4. existence value (e.g. cultural, bequest, altruistic, aesthetic values linked with the 

habitat such as willingness to have the local economies to be supported);  

5. non-anthropogenic values such as intrinsic values (e.g. specie having its own value 

independent of the human benefit).  

Several case studies provide various assumptions where anglers represent use values and non-

anglers represent non-use value considering recreational angling and improvements of fish 

stock (Toivonen, et al., 2004). Other studies have estimated only direct benefits of anglers 

followed by improvement of salmon spawning habitat (Thomas & Blakemore, 2007). One 

case study over fish stock enhancement assessed only existence and bequest values (non-

users) and values associated of watching fish (users) (Spurgeon et al., 2001). Other research 

studies assume to be estimating non-use value because the respondents of the contingent 

valuation survey had rarely visited the site in interest  (Håkansson, 2009). Furthermore, 

salmon is a source of three different types of fisheries; recreational, commercial and 

subsistence fishery benefiting numerous stakeholders such as fisherman, fishery owners, 

fishery-related businesses and local communities (Council of NASCO, 2003).  

 

Apart from the benefits mentioned above, wild salmon holds a cultural value (Thomas and 

Blakemore, 2007) which is relevant to be discussed in the context of Latvia. In various 

literature sources salmon has been defined as Latvia‟s national symbol (Mitāns, 2004), even 

as the symbol of Latvian fishes (Semjonovs, 2000) and the idea behind the nation‟s existence 

(Latam 20, 2014) representing the existence element of water (Delfi (from LETA), 2013). As 

defined by Latvian Bank – salmon represents the richness of Latvian waters (Latvijas Banka, 

n.d.). Indeed, in 2006 Latvian ichthyologists and public representatives advised to appoint 

wild salmon as the national fish of Latvia (NeoGeo, 2011). Moreover, after Latvia re-gained 

its independency in 1990 a new reform began regarding its own currency (Latvijas Banka, 

n.d.a). In 1993 the Committee of Latvian currency placed one Lats coin in the market (ibid.). 

The back of the coin ilustrated a salmon jumping out of the water (ibid.).  

 

Salmon is not only a symbol of the most known Latvian coin (Latam 20, 2014a) but also 

serves as an emblem on the coat of arms and flags of Latvian municipalities (Rojas 

municipality) and parishes (Rojas pagasts). Apart from salmon, trout is also (Salmonidae 

group (Encyclopædia Britannica, 2015)) illustrated on a coat of arms emblem for two Latvian 

parishes such as Tome and Mārciena (NeoGeo, 2013). Various fish species including salmon 

have been illustrated on Latvian post marks issued by Latvian Post (Colnect, ca. 2015). In 

addition, several activities have taken place where salmon is the main element such as visits 

to rivers during an autumn period (Jakovļeva, 2010).  

 

The importance of the salmon has been recognised on the national and international level 

where salmon (only in freshwater habitat) is listed under European Union Habitat Directive 

Annex II as an “animal and plant species of community interest whose conservation requires 

the designation of special areas of conservation” and under Annex V as “animal and plant 
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species of community interest whose taking in the wild and exploitation may be subject to 

management measures” (Council Directive 92/43/EEC, 1992). Moreover, salmon (only in 

freshwater) is listed under the Bern Convention Annex III as protected fauna species (Bern 

Convention, 1979).  Not the least important, salmon is listed under two regulations issued by 

the Cabinet of Ministers of the Latvian Republic. Cabinet Regulation No 396 includes Salmo 

salar under Annex II as a specially protected species with a limited use (Cabinet of Ministers, 

2000).  Cabinet Regulation No 940 includes Salmo salar under Annex III as a specially 

protected fish species whose spawning grounds must be protected (Cabinet of Ministers, 

2012).  

 

 

2.3 Wild salmon angling in Latvia 
 

According to the European Commission Latvia currently holds seven out of twenty-seven 

wild salmon rivers around the Baltic Sea (European Commission, 2011).  Although following 

the report of ICES Latvia currently holds ten wild salmon rivers where some of them serve as 

a habitat for both wild and hatchery reared smolt and parr (ICES, 2014). In Latvia angling 

and commercial fishing of salmon is allowed on the River Daugava and Buļļupe (ICES, 

2014). In other rivers where natural salmon reproduction occurs, all angling and fishing is 

prohibited with the exception of licensed angling on certain rivers such as river Salaca and 

Venta during the spring time (ibid.). 

 

The approximate number of Latvian inland water anglers reaches hundred thousand (LETA, 

2011) where in 2013 around 79 thousand angling cards (including annual and monthly) have 

been sold (Ministry of Agriculture of the Republic of Latvia; pers. comm., 6 May, 2015). The 

angling cards can be bought for different time spans such as the whole year (14euro/year) or 

3 months (7euro/3 months) (General distributor of fishing cards in Latvia, n.d.).  

 

In 2015, angling with specific angling licenses is allowed on 63 water bodies (river Venta, 

lake Alūksne etc.). During 2014 the total income from the sold licenses throughout the 

Latvian waters exceeded around 240 thousand euro where about 24 thousand euro came from 

the areas where salmon and brown trout are allowed to be angled besides other fish species 

(Ministry of Agriculture, n.d.). Unfortunately no details could be found regarding the number 

of the sold angling licenses other than the gained income. The price range for angling licenses 

vary from 14euro/day – 28euro/year (e-pakalpojumi.lv, 2015). Data of non-commercial 

salmon fishing in Latvia is scarce as even the ICES report lack the information regarding the 

non-commercial salmon angling on Latvian inland waters (ICES, 2014).  

 

Besides registered angling on the Latvian inland waters, numerous fishes are caught illegally. 

According to the State Environmental Service of the Republic of Latvia (2013) most of the 

illegal activities on inland waters occur in the autumn when angling is particularly restricted 

as it is the spawning period of salmon and brown trout. In 2013, the total amount received 

from fines for illegal angling reached a sum of 126 thousand euro. The fine for illegally 

caught salmon or brown trout on Latvian inland waters is 143 euro/ fish (Ņikitina, 2014). In 

2011, the number of persons involved in illegal fishing and angling activities reached over 

one thousand exceeding a sum of paid fines around 86 thousand euro (Valsts vides dienests, 

n.d.).  

 

It is important to mention that the number of conservation officers has been reduced to a 

critically low number due to the economic crisis in Latvia. In 2010, the number of 

http://www.vvd.gov.lv/eng/jaunumi/2014/12/the-state-environmental-service-of-the-republic-of-latvia?id=252
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conservation officers was only 320, compared to 500 officers in the year of 2009 (Tooma, 

2010). In 2013, conservation officers expressed their opinion that the fight against illegal 

angling is limited due to the insufficient equipment and low number of officers (LETA, 

2013). In Latvia, citizens may also take part in controlling inland waters through voluntarily 

work (Centrālā struktūrvienība, 2014).   

 

 

2.4 Effects of hydroelectric power plants in Latvia 
 

Disturbing river continuitivity with dams creates a negative effect on the river ecosystem 

even several kilometres upstream and downstream from the dam (Lebuss, ca. 2003). The 

blocking of the free flowing rivers is certainly the case in Latvia. According to Birzaks 

(2013) migratory fish species are not able to reach around 60 per cent of Latvian river 

catchment areas (Birzaks, 2013). The number of small hydroelectric power plants (HEP) in 

Latvia exceeds 159 from which 156 have a capacity of less than 2 megawatts (MW) (Valsts 

Vides Dienests, 2013). Only two of the plants (Kārļu and Aiviekstes HEP) currently hold 

working fish ladders, albeit with a questionable efficiency. Moreover, 700-800 weirs – 

barriers across the rivers designed to change the flow of the water - of various conditions can 

be found throughout Latvian inland waters (Latvijas Makšķernieku asociācija, 2011). 

 

Decades ago, the River Daugava with its tributaries including River Ogre held one of the 

largest wild salmon populations in Europe (Lebuss, ca. 2003). As stated by Жукoв (1965; 

1988: cited in Birzaks, et al. 2011), migratory fish species, including salmon, were traveling a 

distance of over 500 kilometres through the River Daugava, reaching territories even in 

Belorussia and Russia. The population of wild migratory fish species decreased after the 

constructions of HEP-plants (Rīgas HEP (1975, total capacity 402 MW); Pļaviņas HEP 

(1965, total capacity 893,2 MWel ) and Ķegums HEP (1940, total capacity 264 MW 

(“Latvenergo” AS, n.d.; Rudzāte, 2012))) on the River Daugava (Mitāns, 2004). After the 

development of Rīgas HEP a ship “Nārsts” was designed to transport migratory fish over the 

dams to artificial spawning places on the River Ogre as no fish ladders were built on the 

Pļaviņas and Rīgas HEPs although the initiative lasted only for few years (Latvijas 

Zivsaimniecība 2009: cited in Liepnieks, 2011; Piedzīvojumu parks, 2010).  

 

The next section is going to introduce current practice obtained on River Daugava regarding 

the safeguarding of fish population.  A short overview of other restoration methods is going 

to be outlined in the following section in order to briefly enlighten the reader with various 

practices and its feasibility.   

 

 

2.5 Hatchery release and restoration practices 
 

In order to compensate the loss of fish stocks on the river Daugava a hatchery based 

supplementation program was introduced which follows the Latvian State Programme for 

Fishery Development (“Latvenergo” AS, 2014). For decades an annual investment towards 

fish supplementation has been provided by a country-owned electricity company 

“Latvenergo” AS. In 2014 the annual payment by “Latvenergo” AS reached around 864 

thousand euro (“Latvenergo” AS, 2014; LETA, 2014). Besides the supplementation program 

artificial spawning grounds are made on the River Daugava (“Latvenergo” AS, 2014a). 

Currently, “Latvenergo” AS is planning to re-construct Rigas HES by 2022 investing more 

than hundred million euro (Bidere, 2015). Besides the re-construction plans; “Latvenergo” 

http://en.wikipedia.org/wiki/%D0%96
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AS is working on a research over the migratory fish and its possible self-sustaining return to 

the River Daugava (Vīksne, 2014; “Latvenergo” AS, 2014).  

 

According to the Institute of Food Safety, Animal Health and Environment “BIOR” Fish 

Resources Research Department, salmon release for the fish stock enhancement has been 

undertaken on several rivers such as Amata, Brasla, Daugavgrīva, Daugava, Gauja, Lenčupe, 

Large and Small Jugla, Lielupe, Mēmele, Vadakste, Zaņa, Ēda, Venta (Latvian Fisheries 

Yearbook 2014, 2014). According to the data from 2013, the release of young salmon (smolt) 

in Latvia reached a number of up to 0.74 million/annually (ICES, 2014). In the same year 

(2013) fin clipping – which helps to distinguished between hatchery reared and the wild 

salmon – had not been done by several countries including Latvia (ibid.), and as a 

consequence the distinction between the wild and hatchery reared salmon becomes 

problematic.  

 

Furthermore, Cabinet of Ministers of Latvian Republic has set a regulation No 736 where a 

certain level of water has to be provided during the spawning period on the rivers where HEP 

are located (Cabinet of Ministers, 2003). Nevertheless, various sources emphasise the 

ignorance of this regulation. According to the statistics provided by the State Environmental 

Service of the Republic of Latvia (2011) five HEP owners had violated the set regulation 

reaching a total amount of paid fine of 15 thousand euro (Valsts Vides Dienests, 2011) . 

 

Even though stocking for population enhancement has been practiced by the environmental 

resource managers for more than 150 years around the world, it has been advised to work 

with habitat restoration and rehabilitation practices (Jonsson & Jonsson, 2011). Negative 

genetic effects on local populations such as the risk of spreading contagious diseases from the 

hatcheries and the reduced survival rate of the hatchery-reared fish serve only as some of the 

reasons behind the low success rate of such restoration practice (ibid.). The scientific 

community, including leading fishery scientists such as R. Hilborn, has reached warning 

conclusions regarding the fish stock supplementation programs as part of fish restoration 

practice, stating that “hatchery programs that attempt to add additional fish to existing healthy 

wild stocks are ill advised and highly dangerous” (Hilborn, 1992: cited in Knapp et al., 2007, 

p. 53).  

 

Salmon restoration projects have been taking place for decades in numerous countries both in 

Europe (e.g. River Thames, England) and overseas (e.g. River Connecticut, USA) (Mills, 

1991). The background and initial state of the salmon and success rates vary across the 

projects. Several EU LIFE programmes have addressed the issue regarding migrating fish 

return across Europe, aiming to reintroduce endangered species (European Commission, 

2015).  

 

A study conducted by Gephard (2004) has provided a comprehensive overview of the 

development from the program to restore Atlantic salmon and other diadromous fishes to the 

Connecticut River in the United States of America.  Atlantic salmon went extinct from the 

river of interest after the development of the dams in 1798 and had been gone for more than 

150 years since then until the restoration project started (Gephard & McMenemy, 2004).  The 

restoration program included the development of fish passages (upstream and downstream) 

and a „trap and transport‟ facility (ibid.). Various other issues have been worked upon to 

increase the return rate of the adult salmon including genetic considerations, control of 

harvest and more (ibid.).  The annual return of the adult individuals varies in number and “the 

long-term survival of this run is not assured” (ibid., p. 13).  
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Another case linked with the restoration of the wild salmon population is found in England. 

Since the 1970s a restoration program was undertaken in order to restore Atlantic salmon to 

the catchment area of the River Thames (Grifiths, et al., 2011). While the initial phase proved 

promising, after a decline of the numbers of adults returning to the river Thames no salmon 

was reported in the river in 2005 (ibid.). After the decline untagged adult salmons have been 

found in the river Thames, providing new signs of natural re-colonisation (ibid.). One of the 

main conclusions on this subject was given by Grifiths et al. (2011) stating that long term 

stocking programs without improvements towards habitat and water quality and river 

connectivity are futile; “conservation strategies for salmon, as for most other organisms, 

should seek to restore ecosystem function and continuity, not apex species and their 

immediate habitat” (Grifiths, et al., 2011, p. 2737).  

 

Following the examples of the case studies, similar approaches could be applicable to the 

case for wild salmon re-introduction in the River Ogre, although further studies are necessary 

to investigate several aspects before any practice might be applicable. While considering the 

possible restoration scheme it is important to keep in mind a statement pointed out during a 

river Iijoki workshop (2008) : “when restoring the life cycle think decades, not years” (Laine, 

2009, p. n.a.). 

 

 

Warning conclusions towards hatchery release practices and the benefits associated with wild 

salmon regarding the freshwater ecosystem and human well-being create a platform for 

various questions regarding the possible re-introduction of wild salmon in the River Ogre. 

The upcoming paragraphs are going to seek for some of the answers concerning Latvian 

attitudes towards the values of wild salmon and the appreciation of possible re-introduction 

scheme.   
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3 Method 
 

The following sections aims to introduce the reader with the study area and the method used 

in order to fulfil the research aim. The paragraph includes several subsection linked with the 

method and data analyses. The final section of this paragraph outlines the main drawbacks of 

the method used.  

 

 

3.1 Study area 
 

The River Ogre was chosen for the case study keeping in mind its historical material, 

biological potential and the work obtained by “Latvenergo” AS regarding the research of 

migratory fish and its possible return to the River Daugava (Vīksne, 2014; “Latvenergo” AS, 

2014). 

 

The River Ogre belongs to the same river type category as Salaca, Gauja, Venta, Mēmele, 

Bārta, Stende, Abava where the young salmon is or has been living (Ogre, Abava) in large 

numbers. Also one of the tributaries of the River Ogre - Līčupe has been defined as a small 

fast flowing cold water salmon species river (Birzaks, 2013a) (Fig. 3). According to data 

from 2003, the River Ogre is a habitat of various fish species such as pike, brook lamprey etc. 

except wild salmon (Daugava projekts, 2003). 

 

 
Fig. 2. River Ogre. Modified from “Daugava projekts” (2003). 

 

The river is also characterised as the third longest river in Latvia and as one of the largest 

tributaries of the Daugava River; reaching the length of 188 km and crossing five 

municipalities: Madona (24 134 inhabitants (inh.)), Ērgļi (2 988 inh.), Vecpiebalga (4 030 

inh.), Lielvārde (10 174 inh.), Ogre (34 897 inh.)  (Nikodemus, n.d.; OITAA, ca. 2013; LR 

Centrālā statistikas pārvalde, 2014). 
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3.2 The contingent valuation method 
 

For the case study of interest the values associated with wild salmon have been categorised under distinct groups followed by the total economic 

value (TEV) scheme provided by the Economics of Ecosystems and Biodiversity (TEEB, 2010) (Fig. 4).  The study analyses both value groups 

such as use and non-use values including sub-sections of direct use value, altruism to biodiversity as well as philanthropic value. According to 

various literature sources the contingent valuation method is the “only method that can measure option and existence values and provide a true 

measure of total economic value” (TEEB, 2010, p.31) and “remains the only technique capable of placing of placing a value on commodities 

that have a large non-use component of value” (Alberini & Cooper, 2000, p. 5). As found in the literature; contingent valuation method and 

stated preference approach in general is so far the widely used nonmarket evaluation technique throughout the world (Bishop, 2003; Parkkila, 

2010).  

  
Fig. 3. Total Economic Value (Modified from: TEEB, 2010, p.14).  In light green: the values to be used for the study.

Total Economic 
Value 

Use value 

Actual value 

Indirect use   

(derived from 
regulation services 

provided by species) 

Direct use  

(derived from  a 
direct human use) 

Consumptive  

(fisheries) 

Non consumptive 
(recreation, 

spiritual/cultural, 
well-being, research, 

education) 

Option value  

(related to the importance 
people give to the future 
availability of the service 

in interest for personal 
benefit) 

Non-use value 

Altruism to 
biodiversity 

Existence value 
(satisfaction of 
knowing that a 
species exists) 

Philantropic value 

Bequest value 
(satisfaction of 

knowing that future 
generations will 
have access to 

nature's benefits) 

Altruist value  

(satisfaction of 
knowing  that other 
people have access 
to nature's benefits) 
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A stated preference approach with contingent valuation method was applied to estimate use 

and non-use values provided by wild salmon as there are no set prices available to reveal the 

values associated with wild salmon besides the direct-use consumptive value (Brouwer, et al., 

2009). According to the literature “SP [stated preference] methods are the only techniques 

available to estimate both the use value and non-use value components (values held by both 

users and non-users) of an environmental good or service” (Parkkila, 2010, p. 36). The 

contingent valuation method is linked with consumer demand theory providing analyses on 

the reasons behind the demand for a certain environmental good (ibid.).  Applicability of the 

contingent valuation is extensive as “it can be used to derive values for almost any 

environmental change” (ibid., p. 214).  For the contingent valuation method, a survey with 

questionnaires is used to calculate individuals‟ willingness to pay for a change of a certain 

environmental service i.e. the re-introduction of the wild salmon in the River Ogre.  The 

contingent valuation method is particularly used to assess non-use values (TEEB, 2010) and 

serves as the only method estimating both use and non-use values (Spurgeon et al., 2001). 

Although, while considering non-use values in total economic value hierarchy a precautionary 

principle should be kept in mind as the monetary value set over non-use values might not 

thoroughly show its “true” value. Some researchers claim, that bequest values originates from 

the use values and suggests that measuring bequest and existence values reach even to 

misleading results (Weikard, n.d.).  

 

The guidelines set by NOAA (1993) were followed while conducting a contingent valuation 

study (Arrow, et al., 1993). Also guidelines from Keith (2003), Fanning (2005), Phillip et al. 

(2013) regarding the survey format and design were taken into consideration. As outlined in 

the background, various research studies use certain assumptions while estimating total 

economic value of the species in interest. Following the example of the existing case studies, 

both anglers/fisherman and non-anglers/fishermen were used in this thesis in order to gain 

general tendency over the willingness to pay for the re-introduction of wild salmon in the 

River Ogre.  

 

 

3.2.1 Survey 
 

The survey consisted of 24 questions divided into four sections (Appendix 1). The first 

section of the survey asked respondents to define their activities linked with angling and 

fishing. The next section represented the scenario of salmon re-introduction followed by the 

willingness to pay questions and reasons behind respondents‟ choices as well as determining 

the sentiments towards wild salmon. The third section characterised respondents by their 

living area, education, age etc. The final section checked respondents‟ understanding and 

acceptance of the survey. Following the guidelines of Keith (2003) existing instruments of the 

survey and questionnaires were extensively reviewed and parts of the well-developed surveys 

were adopted for the case of interest in particularly taking the example from studies linked 

with wild salmon and angling including studies of Toivonen et al. (2004), Pakalniete et al. 

(2007), Spurgeon et al. (2001), Oisalu and Strosser (2007), European Commission (2009). 

Several studies have pointed out the advantages of using existing questionnaires such as 

saving of time and money (Hyman et al., 2006; Anastas, 2013).  

 

A non-probability purposive sampling technique has been used for the case study aiming for 

certain respondent groups where the population does not have an equal chance to be selected 

(Lund Research Ltd, 2012). Here the aim, followed by the given recommendation of Keith 

(2003), was to select a sample maximising the variance of independent variable (Keith, 2003) 
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(anglers and non-anglers) where a relationship between independent and dependent variable 

can be observed in more detail. Specific attention has been paid to distributing the contingent 

valuation survey to both anglers and non-anglers. It is stated in the literature that respondents 

with a certain understanding of the good to be valued and the ones benefiting from the 

improvement of the good should be chosen in order to gain reliable estimates while applying 

contingent valuation method (Loomis, 1996: cited in Pakalniete, 2008). Nevertheless, while 

choosing the sample frame of the area non-users of the good to be evaluated should also be 

included in the sample as they might hold non-use value (Pakalniete, 2008).  

 

The first pre-test (pilot survey testing) was conducted on April 5
th

, 2015 and involved five 

respondents outside the area of River Ogre. The main purpose of the pilot survey was to gage 

respondents‟ understanding of the survey and involved discussions with anglers and 

researcher from the social science and ecology regarding the understanding, wording, and 

question order of the survey. In order gain broader feedback the pilot survey was written in 

English whereas after the preparatory process it was translated in Latvian for subsequent use. 

The questions were adjusted to the national language (i.e. Latvian) in order to receive a higher 

response rate.  

 

From May 5 until May 11, 2015, 538 paper based surveys enclosed in envelopes were 

distributed to the families living in the municipality Ogre which were reached through a 

random selection of schools located in the municipality Ogre such as the primary school of 

Ogre, elementary schools of Ogresgals and Ķeipene and the high schools of Suntaži and 

Madliena. The surveys were given to the school directors who distributed them to the pupils. 

The pupils were asked to deliver the surveys to their parents (and/or grandparents) and return 

the sealed envelopes to the school. The surveys were collected back on May 15, 2015. While 

the research involves numerous individuals an ethical consideration must be looked upon. 

Although the surveys were pointed for the parents it is not necessarily sure that the surveys 

were filled by the aimed respondent group. Keeping the possible introduction of bias in mind, 

it is assumed that the pupils followed the given instructions and brought the surveys to their 

parents and/or grandparents. 

 

Anglers were directly targeted through an online survey. With permission given by the 

administrators of the web platforms the survey was distributed via two home pages 

(http://www.mosp.lv/blog/ and http://www.flyonly.lv/bbpress/) frequently used by Latvian 

anglers. Besides the web platforms, numerous anglers directly distributed the online surveys 

to several angling clubs and its members.  

 

 

3.2.2 Data analyses 
 

Respondents under the age of 18 were excluded from the sample as they do not hold stable 

personal income and are not able to provide an estimate over the valuation question following 

a similar approach used by other research studies i.e. Håkansson (2009). Respondents living 

out of the municipality of Ogre were taken out from the total sample in order to keep the 

representativeness over the municipality of interest. 

 

Representativeness of the samples was tested by a comparison of the sample population 

which refers to all the residents of the municipality of Ogre with the characteristics of the 

sample i.e. the respondents of the survey.  The comparison was done following a similar 

structure of analyses as for the case of the socio-economic study done over Lake Ludza by 

http://www.mosp.lv/blog/
http://www.flyonly.lv/bbpress/
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Pakalniete and Veidemane (2007). Four categories such as age, gender, education and 

working area were used for representativeness analyses.  

 

The issue with missing values were acknowledged following the guidelines from other 

studies. According to the research papers a rate below 0.5% can be considered as missing 

with little or no consequence (Schafer,1999: cited in Dong and Peng, 2013). 

 

The gained answers from the respondents were collected in a Microsoft Excel Worksheet 

where the statistical models. In order to reach the study objectives certain statistical models 

were used including Welch t-test (Welch, 1947), chi-square test (Pearson, 1900) and 

descriptive statistics were applied in order to analyse the relationship of independent and 

dependent variables as well as find the highest frequencies for the categories in interest. In 

addition, the web platform http://www.surveysystem.com/sscalc.htm was used to calculate the 

confidence interval at 95% of confidence level when applying the results on the general 

population. The confidence interval explains that with 95% of confidence level the inhabitants 

of the municipality of interest would give the same response as the respondents within the 

gained range of X% plus minus the confidence interval (Creative Research Systems, 2012). 

 

The Welch t-test (Welch, 1947) was applied while comparing two means where “the 

hypothesis is that the mean difference is 0, i.e., that the two means are identical” (Madsen, 

2011, p. 123). The Welch t-test is suitable when the sample size and the standard deviation 

differ considerable (McDonald, 2014). The interpretation of the Welch t-test is linked with the 

p value (which is the probability of getting a more “rare” result) comparing to α level as 0.05.  

If the value of p is smaller than α then the null hypothesis is rejected and an alternative is 

accepted (Harmon, 2011).   

 

Pearson‟s chi-square test (Pearson, 1900) has been applied to analyse the statistical difference 

regarding the representativeness between the sample and the sample population. The 

interpretation of the chi-square test is linked with the p value; where the value of p smaller 

than α level as 0.05 show a significant difference between the groups analysed (Waller, 2012; 

Minitab Inc., 2015).  
 

Statistician George E. P. Box (1976) has stated “since all models are wrong the scientist must 

be alert to what is importantly wrong” (Box, 1976, p. 792). Taking into account Box (1976) 

statement, the results were compared with already existing findings and searched for the 

possible introduction of errors.  

 

 

3.3 Critique over the contingent valuation method 
 

Although stated preferences approach of contingent valuation method is the only available 

measure so far to estimate use and non-use values from both users and non-users of the 

environmental good and/or service it is still subject to several forms of critique due to its 

hypothetical nature (Parkkila, et al., 2010). As argued by Scott (1965: cited in Boyle, 2003, p. 

111), “ask a hypothetical question and you get a hypothetical answer”. Several philosophers 

and economists have criticized economic valuation and defined as impracticable. As found by 

Simpson (2007), philosopher Geoffrey Heal has stated that “valuation is neither necessary nor 

sufficient for conversation. We conserve that we do not value, and do no conserve much that 

we value” (Simpson, 2007, p. 95).  

 

http://www.surveysystem.com/sscalc.htm
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NOAA (1993) also lists several controversies regarding the application of the method. Some 

of these biases are linked with the surveys where the participants may not take the 

questionnaires seriously, raising concerns over the gained results.  Moreover, respondents 

might provide a value reflecting on more issues rather than it has been asked to estimate or 

the participants could also state a higher willingness to pay when compared to their “real” 

behaviour regarding their willingness to pay (Arrow, et al., 1993). “Common sense suggests 

that people simply will not put forth the same effort in making a choice when the outcome 

does not affect them. It is basically the difference between window shopping and making 

actual purchases” (Jackson et al., 2012, p. 205). Another issue found in the literature is that 

the stated values may depend on the respondent‟s views (i.e. pessimistic or exaggerated). 

Furthermore, the results of the valuation question might not be reliable if respondents do not 

accept the information provided and make their own hypothesis based on their experience 

(Arrow, et al., 1993). Besides all the judgments Boyle (2003) stated that “the critiques have 

helped to focus the research agenda in a manner that has led to more credible welfare 

estimate” (Boyle, 2003, p. 113).  

 

It is also important to remember that while applying monetary valuation over environmental 

goods the estimated monetary value is suspected to be a large underestimation. As discussed 

by Haggan (2011) the scientific community share critical opinion over the economic valuation 

of environment where Toman (1998: cited in Haggan) claims the estimated economic values 

of Earth‟s ecosystem services i.e. US $33 trillion as “a serious underestimate of infinity” 

(Haggan, 2011, p. 225). 

 

 

3.4 Other valuation methods 
 

Besides the contingent valuation method, stated preference includes a choice experiment 

method which is similar to the contingent valuation. The choice experiment method includes 

willingness to pay question over various elements over the good to be valued with numerous 

scenarios (Parkkila, et al., 2010). Several other monetary methods are available to estimate 

direct and indirect values. Direct market valuation includes three practices of valuation, these 

being market-price based; cost-based and approach based on production functions (TEEB, 

2010). These practices list data from the actual market, e.g. through prices and/or quantities 

(ibid.). Following an existing market individual can reveal their choice regarding a certain 

ecosystem service (ibid.). For the revealed preference approach two methods are available to 

estimate the individual preferences: travel cost and hedonic pricing method (ibid.).  

 

 

3.5 Biases and errors 
 

Contingent valuation-methods are associated with numerous biases including sponsor bias, 

interviewer bias, starting point bias, position bias and more (Mitchell, et al., 1988). Other 

sources of biases have been listed regarding the sampling including population choice bias, 

sampling frame, sample nonresponse (ibid.). Several other biases such as information and, 

hypothetical biases are also associated with contingent valuation (Brown, 2010). More 

specific issues related to the potential errors linked with contingent valuation include the 

choice of the groups to be included in the survey and assumptions to be made regarding the 

predicted values attached from the groups to be excluded (Arrow, et al., 1993). Other key 

issues such as “warm glow” effect and checks for understanding over the survey as well as 

reminding the respondents‟ financial constraints are to be considered for the valuation study 
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(ibid.).  Another bias associated to contingent valuation is insensitivity of the scope where 

respondents tend to state the same amount for a smaller and larger environmental change. 

Also the credibility over the estimated non-use values can become questioned as there are no 

other methods directly estimating non-use values besides stated preference methods (TEEB, 

2010).  For the case study several biases listed above are applicable and outlined in the next 

section.   

 

 

3.5.1 Avoiding biases 
 

The chosen respondents were familiar with the value to be assessed serving as one of the 

validity criteria (Mitchell & Carson, 1988). In order to address the non-response bias, several 

recommendations were considered where Boyle (2003) stated that some groups may show a 

higher response rate due to their direct interest for the utility to be valued. As stated by 

Parkkila et al. (2010) “higher response rates can be expected also among specific user groups 

such as recreational anglers than in general population surveys” (Parkkila, et al., 2010, p. 86).   

 

The strategy for selecting a payment vehicle has been taken into account as choosing an 

unrealistic payment vehicle could also increase the protest responses (Boyle, 2003). As 

discussed by Boyle (2003) a payment vehicle has an influence towards zero response for the 

contingent valuation question. There is a tendency that by increasing the realism towards the 

chosen payment vehicle the responses that would protest the vehicle also increases (Boyle, 

2003). The fund of the River Ogre was chosen to serve as a realistic payment method even 

though holding a hypothetical nature as such funding scheme still has not been developed.  

 

Spurgeon et al. (2001) proposed the introduction of a “warm glow” effect in their study when 

finding a correlation of the respondents with increasing awareness of environmental problems 

and their willingness to pay more (Spurgeon et al., 2001). Following the study of Spurgeon et 

al. (2001) a similar survey question was introduced asking to reveal their level of concern 

towards environmental issues in their daily life.  

 

In order to increase the reliability of the study the last part of the survey included questions 

related to the respondents understanding of the survey similarly to other studies such 

Lawrence & Spurgeon (2007). Moreover additional questions were drawn from the case study 

of Oisalu & Strosser (2007) asking about respondents certainty with their choice of the 

amount given to the valuation question as well as the sufficiency of information given to 

decide upon their financial contribution of the re-introduction scheme.  

 

The information bias was minimised by providing the respondents with a range of 

information regarding the good to be valued. As revealed by Boyle “specific information 

about the item being valued is required in order to elicit credible responses to contingent 

valuation questions” (Boyle, 2003, p. 126). It is important to give complete information for 

the current situation and new condition that will follow as a consequence of the policy change 

and/or action to be taken (Boyle, 2003). Also NOAA (1993) states the importance for the 

respondents to understand and accept the scenarios in order to use the information of the 

participants‟ willingness to pay. The hypothetical choices made by respondents have to come 

from the information provided in order to avoid the situation where respondents draw the 

choice by their own experience (Arrow, et al., 1993). 
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Time averaging or noise has been minimised by having the surveys distributed in the same 

time (May, 2015) and collected in the same time period.  In order to exclude the bias related 

to rural vs urban respondents (Lawrence & Spurgeon, 2007) the surveys were distributed 

throughout the municipality of Ogre. Recognising that written surveys hold several biases 

such as intentional skipping of the questions,  supporting non-response errors where less 

literal individuals will most likely not respond to the survey (Glasow, 2005), clear instruction 

were listed both using verbal and illustrative form. 

 

The starting point bias has been minimised using an open-ended format similar to that used by 

Thomas & Blakemore (2007). Strategic or intentional biases have been acknowledged for the 

question regarding the unwillingness to pay asking respondents to give a reason for their 

choice. Several protest and zero bids have been divided in separate categories followed by the 

studies of Oisalu & Strosser (2007) and Lawrence & Spurgeon (2007). Open-ended formats 

comparing to payment card and dichotomous choice response formats do not give an 

anchoring effect whereas they create potential problems regarding zero bids (Boyle, 2003, p. 

137). As recognised by Spurgeon et al. (2001) strategic biases might also come across to 

specific respondent groups. It might appear that anglers state a lower willingness to pay for a 

wild salmon re-introduction scheme as the anglers may think that they might actually be 

requested to pay the value stated through the purchase of angling licences (Spurgeon et al., 

2001). The gained results are open for further speculations regarding the strategic biases as 

anglers were included in the sample. Furthermore, ethical matters should be taken into 

account as assumption was used regarding the honesty of the pupils regarding their fulfilment 

of the given instructions concerning survey distribution. 

 

The upcoming paragraph is going to introduce the reader with the results obtained through a 

contingent valuation method including sub-sections of response rate, missing values, 

representativeness of the sample.  
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4 Results 
 

The following sections will introduce the reader with the results gained from the surveys. The 

first part outlines the representativeness of the sample and the attitudes towards the re-

introduction of wild salmon in the River Ogre. The final section lays down the respondents 

standpoints towards the importance of different values associated with wild salmon.  

 

 

4.1 The response rate 
 

In total, 538 surveys were distributed to five schools within the municipality of Ogre. 301 

surveys were received back with the response rate exceeding 56 per cent. Besides the surveys 

received from the schools, 115 responses were collected from the online surveys where the 

response rate is unknown as the number of respondents entering the online survey was not 

tracked.  

 

As the surveys received from the schools included both respondent groups of interest such as 

anglers and non-anglers there was no need to mix both samples. Therefore the surveys gained 

through online platform were not used further for the study. Additionally, 9 respondents from 

the municipality of Ogre had filled in the online surveys. These were added to the sample 

obtained from the schools. The total sample of usable surveys amounted to 224 after the issue 

of missing values and characteristics of respondents were analysed. 

 

 

4.2 Missing values 
 

Missing data has been recognised as an issue for the paper-based survey where several 

questions were skipped by numerous respondents (Appendix 2). Several categories had 

missing values by numerous respondents, reaching a rate of more than 0.5 per cent.  

 

The variables listed below were set as the main categories of interest: 

1) fisherman/anglers or non-fisherman/angler (question 1);  

2) importance of the re-introduction (question 5);  

3) willingness to pay in principle (question 6);  

4) postal code (question 14);  

5) environmental awareness (question 15.1.);  

6) fishing/angling obtained in the family (question 17);  

7) gender (question 18);  

8) education (question 19); 

9) and working area (question 20). 

 

Any respondent missing a value over the categories outlined above were taken out from 

further analyses. 

 

 

4.3 Representativeness of the sample 
 

Age 

Even though the sample holds a variety of different age groups, the sample underrepresents 

some of the age categories such as respondents above the age of 70.  Respondents under the 
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age of 18 are not represented in the sample compared to the general population as the survey 

were only aimed to gain the input from the citizens which have reached the age of 18. On the 

other side, the age category of 35-39 is overrepresented comparing to the share of other age 

groups and the sample population (Central Statistical Bureau of Latvia, 2014h; 2014c). 

  

Gender 

The sample followed the general tendency of the population over the municipality of Ogre 

regarding the gender structure. The sample included 138 (62%) women and 86 men (38%) 

where the municipality of Ogre holds a population of 19 thousand women (54%) and 15 

thousand men (46%) (Central Statistical Bureau of Latvia, 2014; 2014e). 

 

Education  

The pattern regarding the structure of education was found to be similar comparing to the 

sample and the general population. Nevertheless, the respondents with a higher education 

were slightly overrepresented compared to the tendency of the general population where the 

highest share is for secondary vocational and professional education (Central Statistical 

Bureau of Latvia, 2013).  
 

Socio-economic groups 

No detailed divisions were found over the municipality of Ogre regarding the socio-economic 

groups. Therefore the region of Vidzeme was chosen to represent the general population. Two 

categories were not presented for the region of Vidzeme such as unemployed citizens and 

housewives. Most of the categories including teaching, agriculture, forestry and fishery had a 

greater share comparing to the tendency of the region compared (Central Statistical Bureau of 

Latvia, 2014i). Teaching was found to be the most frequent socio-economic group presented 

in the sample i.e. 48 (21%) respondents. 

 

Statistical analyses were applied to seek for further conclusions regarding the 

representativeness of the sample comparing to the general population. A statistically 

significant difference was found between the sample and the sample population after the 

analyses of the chi-square test (p-valueage <0.001; p-valuegender< 0.05; p-valueeducation< 0.001).   

 

 

4.4 Importance of the re-introduction scheme 
 

Out of 224 respondents 86% supported the re-introduction scheme from which 123 

respondents were characterised as non-fisherman/angler and 69 as fisherman/angler (Table 1).  

 
Table 1. Importance of the re-introduction scheme.  

Importance of the re-introduction scheme 

 Important Not important Grand Total Percentage 

Fisherman/angler 69 10 79 35% 

Non- fisherman/angler 123 22 145 65% 

Grand Total 192 32 224 100% 

Percentage 86% 14% 100%  
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4.4.1 Reasons behind the importance of the re-introduction scheme 
 

Only a general tendency could be drawn from the reasons behind respondents‟ choices as the 

data includes a large group of surveys with blank lines under the follow-up question.  

 

Respondents who agreed with the importance of the re-introduction scheme mentioned 

different reasons including both use and non-use values such as the increase of the biological 

diversity, possible tourism and angling development (Table 2). 

 
Table 2. Reasons behind the re-introduction of the wild salmon. 

Categories Frequency Values 

It would be good to re-introduce the salmon, but not 

necessarily important 

1 n.a. 

In order to increase the control over the river  

e.g. illegal fishing 

1 n.a. 

Difficult to say 2 n.a. 

Tasty fish 3 Use 

It cannot become worse 3 n.a. 

Historically been there 3 n.a. 

Value of Latvian environment, culture and reason to be proud  4 Non-use 

In order to gain the values associated with salmon 4 Use and non-use 

Tourism possibilities and outdoor activities 5 Use 

Biological diversity and other reasons  

e.g. additional control, angling, tourism possibilities 

5 Use and non-use 

If the population have been there, they should be returned 6 n.a. 

Return salmon to the natural environment; leave the nature 

balanced 

8 Non-use 

Other (e.g. have our own salmon, important for the 

respondent) 

9 n.a. 

For angling and consumption 12 Use 

Safeguard salmon population and environment 16 Use and non-use 

Biological diversity 49 Use and non-use 

Blank 61 n.a. 

Total 192  

 

Respondents who did not agree with the importance of the re-introduction of wild salmon also 

stated their reasons behind their choice. One of the frequent reasons against the re-

introduction scheme was lack of interest and lack of trust towards the project (Table 3). 

 
Table 3. Reasons behind the unimportance of the re-introduction scheme.  

Categories Frequency 

They have not been there 1 

Lack of information 1 

It will affect the current ecosystem 2 

Will create space for illegal activities 2 

Do not angle 2 
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Other issues are more useful to be work on; it will not give large benefits 3 

Too expensive; no need to spend money on such project 3 

Not interested 4 

Do not believe it is possible  

(e.g. hydroelectric power stations and the quality of river Ogre) 
4 

Blank ( and incorrect) 10 

Total 32 

 

 

4.5 Willingness to pay in principle 
 

The sample size for further analyses was reduced from 224 surveys to 219 due to one blank 

value under the requested amount for the willingness to pay and four empty categories under 

the reasons behind their choice against the financial contribution. About 32 per cent i.e. 69 out 

of 219 respondents were willing to pay for the re-introduction of the wild salmon in the river 

Ogre. Almost 50 per cent i.e. 35 out of 69 respondents who were willing to pay for the re-

introduction scheme were fishermen/anglers. Only 38 per cent i.e. 41 out of 109 respondents 

were fishermen/anglers who were not willing to pay for the re-introduction of the wild salmon 

(Table 4). 

 
Table 4. Willingess to pay in principle. 

Willingness to pay in principle 

 Fisherman/

angler 

Non-

fisherman/angler 
Grand Total 

Willing to pay in principle 35 (51%) 34 (49%) 69 (32%) 

Not willing to pay in principle 41 (27%) 109 (73%) 150 (68%) 

Grand Total 219  

 

 

4.5.1 Reasons behind the choice of willingness to pay in principle 
 

Respondents were asked to reason their choice choosing one answer from the listed 

categories. The reasons behind their choice were categorised following the division of protest 

and zero bidders. Zero bidders are characterised as holding zero value for the environmental 

good to be valued whereas protest bidders may respond with a zero value because they protest 

against certain categories of the contingent valuation survey (Boyle, 2003). The protest rate 

exceeded 44 per cent from the respondents who were unwilling to financially contribute 

where 56 per cent were categorised as zero bidders. Respondents answering both categories 

(zero and protest bidders) were categorised as zero bidders (Table 5).  

 
Table 5. Reasons behind the unwillingness to pay for the re-introduction.  

Reasons for the choice 

Protest / 

zero 

bidders 

Fisher-

man/ 

angler 

Non- 

fisherman

/ angler 

Total 

frequency 

I am not interested at all in re-introduction of 

salmon in the river Ogre 
Zero 2 6 8 

I live too far from the river Ogre Zero - 6 6 

Other: zero bidders Zero - 6 6 
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I rather spend my money on something else than 

financing the re-introduction of wild salmon 
Zero 4 7 11 

I don‟t believe the money will be spent for the 

purpose indicated 
Protest 4 8 12 

Other: both protest and zero bidders Zero  4 13 17 

Other: protest bidders Protest 3 17 20 

The government, municipalities should pay for 

the re-introduction of the salmon 
Protest 12 22 34 

My income is too low Zero 12 24 36 

Total  41 109 150 

 

Respondents who were willing to pay for the re-introduction scheme were also asked to 

clarify their choice from the categories provided. Reasons linked with the improvements of 

the river due to the re-introduction of the wild salmon reached the highest frequency among 

other reasons. Among the fishermen/anglers the statement of ensuring the appearance of the 

wild salmon for the future generations reached the highest frequency. Among the non-

fishermen/anglers the importance of the re-introduction linked with the improvements of the 

River Ogre had the highest frequency among the other categories (Table 6). 

 
Table 6. Reasons behind the willingness to pay for the re-introduction.  

Categories 
Fisherman/

angler 

Non-

fisherman

/ angler 

Total 

frequency 
Values 

Recovery of the wild salmon stock in the 

River Ogre is important for its existence in 

the river Daugava 

2 - 2 
Use and 

non-use 

I want to ensure the appearance of wild 

salmon for the future generations 
5 9 14 Non-use  

I want to ensure the appearance of wild 

salmon in order to be able to fish it at later 

stage 

13 1 14 Use value 

Other (e.g. more categories; tourism 

enhancement) 
6 11 17 

Use and 

non-use 

Re-introduction of wild salmon in the River 

Ogre is important for the river ecosystem 
9 13 22 Use-value 

Total 35 34 69  

 

 

4.6 Willingness to pay – amount of money 
 

The estimate of willingness to pay as one payment in 2015 reached an average value of 27 

EUR/per household with a standard deviation of 36 on the total sample excluding zero and 

protest bids. Most frequently used value among the respondents was 10 EUR/per 

household/this year (Table 7). 
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Table 7. WTP value excluding zero and protest bids.  

WTP value  

excluding zero and protest bids 

EUR/per household/this 

year 

Average 27 

Max 250 

Min 1 

Mode 10 

Media 15 

Standard deviation 36 

Confidence interval, 95% ±9 

  

Sample size 69 

 

The average estimate of willingness to pay on the total sample, including zero bids and 

excluding protest bids, reached an average value of 12 EUR/per household/this year with a 

standard deviation of 28 (Table 8). 

 
Table 8. WTP value including zero bids and excluding protest bids. 

WTP value  

including zero bids and excluding protest bids EUR/per household/this year 

Average 12 

Max 250 

Standard deviation 28 

Confidence interval, 95% ±4 

  

Sample size 152 

 

The Welch Two Sample t-test was applied to examine further differences between the 

variables of interest. According to the Welch Two Sample t-test fishermen/anglers are willing 

to pay more compared to non-fishermen/anglers (p-value<0.01).  Furthermore, respondents 

who have a daily environmental awareness are willing to pay more compared to those who 

are not environmentally aware (p-value<0.001). Also respondents who have someone in the 

family fishing/angling are willing to pay more (p-value<0.05). Also men are willing to pay 

more in comparison to women (p-value<0.001).  

  

Respondents were also asked to state their reason for choosing the amount to contribute to the 

re-introduction scheme. The most frequently mentioned reason behind people‟s choice was 

found to be the amount respondents could afford taking their income into account. This 

pattern was similar among fishermen/anglers and non-fishermen/anglers (Table 9). 

 
Table 9. Reasons behind respondents‟ choice of amount for financial contribution. 

Categories 
Fisherman/ 

angler 

Non-fisherman/ 

angler 

Total 

frequency 

Blank                2 1 3 

Other (e.g. more categories; current thoughts) 4 2 6 

That is amount which I am willing to pay for 

environmental conservation 
5 7 12 
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That is amount which I am willing to pay for the 

protection of the wild salmon 
8 7 15 

That is amount which I can afford taking into 

account my income  
16 17 33 

Total 35 34 69 

 

 

4.7 Importance of wild salmon 
 

The study attached great importance to the various values associated with wild salmon where 

the next section takes a closer look at the use and non-use values. Although a precaution has 

to be given while discussing the results as numerous respondents left the section blank 

causing a high missing value rate. All the missing responses and incorrectly stated answers 

where listed under a separate category i.e. “blank”.  

 

 

4.7.1 Direct use value: angling 
 

Angling was not considered to be important by more than half of all respondents, both 

anglers/non-fisherman and non-fisherman/anglers (Table 10). 

 

When applying the result regarding the response of “not important” to the general population 

(34 897 inh.) the gained confidence interval exceeded ±6.6. The confidence interval explains 

that with 95% of confidence level, it can be certain that the inhabitants of Ogre municipality 

would give the same response within the range of 51%  ±6.6. 

 
Table 10. Statement: wild salmon provides me with angling possibilities.  

Categories Blank 
Do not 

know 
Important 

Not 

important 

Very 

important 

Fisherman/ 

Angler 
7 (32%) 3 (17%) 29 (59%) 22 (20%) 15 (79%) 

Non- 

fisherman/ 

angler 

15 (68%) 15 (83%) 20 (41%) 89 (80%) 4 (21%) 

Grand 

Total 
22 (10%) 18 (8%) 49 (22%) 111 (51%) 19 (9%) 

 
 

4.7.2 Non-use: altruist value 
 

About 43 per cent i.e. 93 respondents ranked the possibility for others to angle the wild 

salmon as important. Both groups i.e. fishermen/anglers and non-fishermen/anglers showed a 

similar share over the ranking categories (Table 11).  

 

When calculating results on the general perception of the population the categories 

“important” and “very important” were added together reaching 55 per cent. Further analyses 

were applied to the general population, reaching a confidence interval of ±6.6 at confidence 

level of 95%.  
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Table 11. Statement: wild salmon provides others with angling possibilities.  

Categories Blank 
Do not 

know 
Important 

Not 

important 

Very 

important 

Fisherman/ 

Angler 
7 (35%) 7 (28%) 34 (37%) 19 (35%) 9 (33%) 

Non-

fisherman/ 

Angler 

13 (65%) 18 (72%) 59 (63%) 35 (65%) 18 (67%) 

Grand Total 20 (9%) 25 (11%) 93 (43%) 54 (25%) 27 (12%) 

 

 

4.7.3 Non-use: bequest value 
 

About 44 per cent i.e. 96 respondents ranked the benefit of wild salmon providing numerous 

values for future generation as important. Furthermore, 30 per cent i.e. 66 respondents ranked 

the benefit discussed as very important (Table 12).  

 

Tendency of the general population to regard wild salmon as providing numerous values for 

future generations as “important” and “very important” was calculated by adding both of 

these categories together, reaching 74 per cent with a confidence interval of ±5.79 at a 

confidence level of 95%.  

 
Table 12. Statement: wild salmon provides numerous values for future generations.  

Categories Blank Do not know Important 
Not 

important 
Incorrect 

Very 

important 

Fisherman/ 

Angler 
7 (41%) 7 (30%) 30 (31%) 7 (47%) 1 (50%) 24 (36%) 

Non-

fisherman/ 

Angler 

10 (59%) 16 (70%) 66 (69%) 8 (53%) 1 (50%) 42 (64%) 

Grand Total 17 (8%) 23 (10%) 96 (44%) 15 (7%) 2 (1%) 66 (30%) 

 

 

4.7.4 Direct use value: culture 
 

About 66 per cent i.e. 146 respondents share the opinion that it is “important” and/or “very 

important” that wild salmon has a cultural value for Latvian society. This tendency was 

similar for both groups of interest i.e. fishermen/anglers and non-fishermen/anglers (Table 

13).  

 

While calculating the tendency over the general population both categories of important and 

very important were added together reaching 66 per cent with a confidence interval of ±6.25 

at a confidence level of 95%.  
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Table 13. Statement: wild salmon is a cultural value for Latvian society.  

Categories Blank 
Do not 

know 
Important 

Not 

important 
Incorrect 

Very 

important 

Fisherman/ 

Angler 
8 (47%) 12 (32%) 26 (36%) 5 (31%) 2 (100%) 23 (32%) 

Non 

fisherman/ 

Angler 

9 (53%) 26 (68%) 47 (64%) 11(69%) 0 50 (68%) 

Grand Total 17 (8%) 38 (18%) 73 (33%) 16 (7%) 2 (1%) 73 (33%) 

 
 

4.7.5 Direct use value: recreation 
 

About 43 per cent i.e. 93 respondents ranked the benefit of wild salmon providing society 

with recreational values as “important”. The pattern was similar for both fishermen/anglers 

and non-fishermen/anglers (Table 14).  

 

While calculating the tendency on the general population, the categories “important” and 

“very important” were add together reaching a percentage of 68 per cent with a confidence 

interval of ±6.2 at a confidence level of 95%.  

 
Table 14. Statement: wild salmon provides society with recreational values.  

Categories Blank 
Do not 

know 
Important 

Not 

important 

Very 

important 

Fisherman/ 

Angler 
8 (42%) 7 (28%) 33 (35%) 10 (37%) 18 (33%) 

Non- 

fisherman/ 

Angler 

11 (58%) 18 (72%) 60 (65%) 17 (63%) 37 (67%) 

Grand Total 19 (9%) 25 (11%) 93 (43%) 27 (12%) 55 (25%) 

 

 

4.7.6 Direct use value: research 
 

About 40 per cent i.e. 88 respondents considered it an important value that wild salmon 

provides society with educational and research possibilities. 26 per cent i.e. 58 respondents 

ranked the benefit of interest even as high as “very important” (Table 15).  

 

While calculating general situation on the population of interest the categories “important” 

and “very important” were added together reaching a value of 66 per cent with a confidence 

level of ±6.25 at a confidence level of 95%.  
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Table 15. Statement: wild salmon provides society with educational and research possibilities. 

Categories Blank 
Do not 

know 
Important 

Not 

important 
Incorrect 

Very 

important 

Fisherman/ 

Angler 
8 (44%) 8 (27%) 34 (39%) 12 (50%) 0 14 (24%) 

Non- 

fisherman/ 

Angler 

10 (56%) 22 (73%) 54 (61%) 12 (50%) 1 (100%) 44 (76%) 

Grand Total 18 (8%) 30 (14%) 88 (40%) 24 (11%) 1 (0.5%) 58 (26%) 

 

 

4.7.7 Indirect use value 
 

About 45 per cent i.e. 98 respondents considered the benefit of wild salmon enhancing the 

river ecosystem as “very important”. Furthermore, 33 per cent i.e. 73 respondents ranked the 

benefit of interest as “important”. The general tendency between the groups was similar 

(Table 16).  

 

While calculating the general situation on the population of interest both categories of 

“important” and “very important” were added together reaching 78 per cent with a confidence 

interval of ±5.47 at a confidence level of 95%.  

 
Table 16. Statement: wild salmon enhances river ecosystem.  

Categories Blank 
Do not 

know 
Important 

Not 

important 
Incorrect 

Very 

important 

Fisherman/ 

Angler 
5 (42%) 4 (18%) 32 (44%) 5 (38%) 0 30 (31%) 

Non- 

fisherman/ 

Angler 

7 (48%) 18 (82%) 41 (56%) 8 (62%) 1 (100%) 68 (69%) 

Grand Total 12 (5%) 22 (10%) 73 (33%) 13 (6%) 1 (0.5%) 98 (45%) 

 

 

Both users and non-users have given a considerably high rank regarding the values associated 

with wild salmon. Furthermore, indirect use values gained a high rank (“important” or “very 

important”) even though these benefits are not directly linked with human well-being.  
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5 Discussion 
 

The coming paragraph outlines the gained results in comparison to other research studies.  

The final section brings up implications of the results and possible future research subjects.  

 

 

5.1 Comparison with other studies 
 

The response rate of the contingent valuation study, exceeding 56 per cent i.e. 301 out of 538 

surveys, can be considered as a reasonably good result. Loomis (1996) based its contingent 

valuation study on a sample of 523 surveys with a response rate of 68 per cent and 

additionally on a sample of 482 surveys with a response rate of 55 per cent (Loomis, 1996. p. 

781). Parkkila (2005) achieved a response rate of 28 per cent out of 1000 surveys although the 

questionnaires were directed only at fishermen (Parkkila, 2005, p. 1). Toivonen et al. (2004) 

based their results on 11400 replies reaching a response rate of 45.8 per cent (Toivonen et al., 

2004, p. 3). Thomas and Blakemore (2007) achieved a response rate of 65 per cent although 

the initial number of surveys sent out to respondents was 80 (Thomas & Blakemore, 2007, p. 

473). A study of wild salmon re-introduction in the river Thames used a contingent valuation 

method with over 200 respondents in the area of Thames catchment (Peirsson, et al., 2001, p. 

3).  Garrod and Willis (1999; cited in Thomas and Blakemore, 2007) reveal a general 

principle where “the larger the sample, the smaller the variation in mean WTP measured by 

the standard error” (Thomas & Blakemore, 2007, p. 473) where Bateman et al. (2002) 

recommend a sample size of usable responses reaching to 200-500 for open-ended contingent 

valuation questions (Parkkila, et al., 2010).  

 

The protest rate of the study exceeds 30 per cent. The rate over the category „the government, 

municipalities should pay for the re-introduction of the wild salmon‟, is considered to be high 

reaching a frequency of 34 times. The second most frequent category was „I don‟t believe the 

money will be spent for the purpose indicated‟. Other contingent valuations study preceded in 

Latvia also indicate a high rate of protest bidders where the number reaches up to 34 per cent 

(Pakalniete & Veidemane, 2007). The research studies mentioned various reasons behind 

such protest rate such as lack of credibility, or lack of trust in achieving the proposed scheme 

(ibid.). As found in the literature, the protest rates in contingent valuations studies sometimes 

even exceeds a share of 50 per cent (Rowe and Chestnut, n.d.: cited in Halstead et al., 1992). 

The protest rate for this study might also be supported by the level of corruption in Latvia. 

According to Corruption Perceptions Index (2014) Latvia scores 55 points out of 100 where 

zero serves as highly corrupt (Transparency International, 2015).  

 

An issue of missing values or so called non-response has been acknowledged as important 

where analyses of certain categories indicated a possible difference between respondents 

stating the values for certain questions comparing to those who left the categories of interest 

empty. Various practices are used to deal with missing values. Researchers share different 

opinions on the importance of non-response rates where Schafer (1999: cited in Dong and 

Peng, 2013) states that ≤5% of missing data is „inconsequential‟.  Bennett (2001: cited in 

Dong and Peng, 2013) states that statistical analyses might become biased if missing values 

exceed 10 per cent (Dong and Peng, 2013). Tabachnick and Fidell (2012: cited in Dong and 

Peng, 2013) shared another opinion in that the reasons behind the missing data hold a greater 

importance on the study results than the rate of the missing data (Dong and Peng, 2013). 

According to Craig and McCann (1978: cited in Mitchell and Carson (1989)) the nonresponse 

rate higher than 5-7% occurred rarely with exception of certain questions i.e. respondents 



28 

 

income. Nevertheless, in contingent valuation a non-response rate of 20%-30% over the 

questions related to the willingness to pay is a typical practice (Mitchell and Carson, 1989).  

In this study, the results gained for the financial contribution or willingness to pay in principle 

did not overcome a non-response rate of 5 per cent where these subjects were dropped out 

assuming the values to be missing completely at random. Some speculations have been 

observed over the survey question No.13 where the importance of various values associated 

of wild salmon were asked to rank from one to four. There might be certain design issues 

which could have confused respondents, making them unwilling to answer the question.   

 

Statistical analyses proved that the respondents in the sample compared to the sample 

population over all residents of the municipality of Ogre were different. Even though a 

statistical significant difference was found regarding the representativeness of the sample the 

survey distribution technique has been considered to serve the purpose. The variety of the 

respondents was indicated by the descriptive statistics where almost all age groups above and 

including the age of 18 where presented in the sample. Also, all education categories apart 

from the levels lower than primary education were included in the sample. All of the 

employment categories were covered by a certain percentage of the respondents.  

   

A great deal of attention was paid to gain both fishermen/angler‟s and non-fishermen/angler‟s 

opinions regarding the re-introduction of wild salmon. The distribution of the surveys through 

schools proved a success, reaching the perspectives of 72 fishermen/anglers and 143 non-

fishermen/anglers. Due to the high rate of success of receiving opinions from both respondent 

groups the collected samples from online surveys were not used for further analyses (except 9 

respondents from municipality of Ogre) in order to keep the sample representable over the 

inhabitants living in the area of interest.  

 

The results of the study revealed the importance of wild salmon where 192 respondents (69 

fishermen/anglers and 123 non-fishermen/anglers) stated that it is important to re-introduce 

wild salmon in the River Ogre. The main reasons behind respondents‟ choices included both 

use and non-use benefits such as the value of the Latvian environment, outdoor activities, and 

tourism possibilities driven by the re-introduction of wild salmon. The reasons behind the 

perceived unimportance regarding the re-introduction scheme also open a space for further 

analyses as the most frequent reasons where „ I do not believe it is possible‟ as well as „it is 

too expensive‟.  

 

Further on, 32 per cent i.e. 69 respondents were willing to pay in principle for the re-

introduction scheme where the main reasons behind their choice included both use and non-

use values i.e. „re-introduction of the wild salmon in the River Ogre is important for the river 

ecosystem‟. „That is the amount which I can afford taking into account my income‟ has been 

chosen as the most frequent category used to reason behind the amount of the financial 

contribution. It stays open for the discussion whether any correlation exists between the 

increase of income and increase of the financial contribution. Although a case study of 

Valgejõgi River revealed that “the share of WTP values as compared to income decreases as 

income increase” (Oisalu & Strosser, 2007, p. 31).  

 

About 68 per cent i.e. 150 respondents were unwilling to pay in principle although a large 

number of them were protest bidders i.e. 66 respondents. Out of all zero bidders a 

considerable share i.e. 36 respondents used a category „my income is too low‟. According to 

similar studies i.e. Pakalniete et al. (2007), Lawrence and Spurgeon (2007) such a category 

has been defined as zero or non-protest bid. Nevertheless, it might remain open to discussion 
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if the reason of interest might actually be a protest response as respondents might not be able 

to even cover their daily needs. The general level of poverty in Latvia reaches one of the 

highest percentages i.e. 26 per cent compared to other European countries. Moreover, Latvia 

holds a high percentage i.e. 6 per cent of unequal income distribution; a level similar to 

Bulgaria and Romania (Eurostat, 2014). Comparing to another contingent valuation study 

obtained in Latvia i.e. Pakalniete et al. (2007), the most frequently used arguments against the 

willingness to pay have also been linked with the low income. Further analyses over the 

protest rate indicated that the category „the government, municipalities should pay for the re-

introduction of the salmon‟ was used most frequently i.e. by 34 respondents. A study done by 

Pakalniete et al. (2007) indicated a similar tendency. Similarly, studies outside the boarders of 

Latvia e.g. Lawrence and Spurgeon (2007) indicated a similar pattern regarding the frequency 

of the protest category i.e. „the government/ other should pay‟.    

 

The study results indicated that the avearage willingness to pay (excluding zero and protest 

bidders) exceeded a monetary value of 27 EUR/household/this year. The willingess to pay 

reached a mean value of 12 EUR/household/this year while including zero bidders and 

excluding protest bidders. Several studies considering salmon in the valuation scenario 

reached various economic values. A case study with the aim to evaluate the willingnes to pay 

for the re-introduction of self sustainaing population of Atlantic salmon to the Thames 

catchement reached an estimate of 4 EUR/per year/household. Another study evaluating the 

willingess to pay for the increase in the number of wild salmon passing the fish ladder 

reached a single payment in between 4-15 EUR per respondent (Parkkila et al., p. 84). A 

study done to evaluate willingness to pay for a water quality improvement in the lake and the 

River Ludza (Latvia) reached a mean value of 13.75 EUR/per year/per household for three 

years (excluding zero bidders) and 6.25 EUR/per year/per household for three years 

(including zero bids) (Pakalniete et al., 2007). While comparing the estimates of the 

willingess to pay it is necessary to pay attention to the time span of the payment; the 

particular study asks the respondents to state their willingness to pay as a single payment in 

2015. The results are also open for further speculations regarding the different culture 

perceptions of wild salmon between countries of interest. As the results indicate, wild salmon 

is an emblematic species to numerous Latvian citizens.  A possible introduction of “warm 

glow” effect might also influenced the results over the average willingnes to pay.  

 

 

5.2 Implications of the results 
 

As identified by the researchers, numerous valuation studies regarding the fish stock 

management have placed a distinct emphasis on the values driven by the sport fishing 

activities although non-use values might take a large percentage of the total economic value 

(Håkansson, 2009) of the environmental good in interest.  The study undertaken in this thesis 

has acknowledged the great importance of including both direct users and non-users of the 

natural resource of interest as both of the groups hold a certain attitude towards the subject 

studied.  

 

The willingness to pay/per household/this year varies in between 8 EUR - 36 EUR leading to 

further research where the gained results serve just a part of the total economic value of wild 

salmon. Several values including those associated with ecosystem services have not been 

evaluated by the contingent valuation method. Moreover, it is not the task to bring all the 

values associated with wild salmon in one „unique‟ number. As discussed by Binder and 

Polasky (2012) “reporting a single number can hide important implicit value judgments” 
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(Binder and Polasky, 2012). As the data shows statistical difference between the sample and 

sample population further application over the municipality of Ogre should be taken with 

precaution. Furthermore, a cost-benefit approach could possibly be applied as one of the 

methods in order to justify the financial investment for the re-introduction scheme of wild 

salmon. 
 

It is also relevant to mention that survey design for the particular study did not allow multiple 

responses leading to further speculations over the decision making process. It is 

acknowledged that individuals base their decision on numerous aspects and are affected by 

several factors (Dietrich, 2010) whereas this study asked to state the main reason behind their 

given response.  

 

It is believed that the outcome of the study has provided one of the first insights into the 

importance of wild salmon held by Latvian citizens. It is up to the public and researchers to be 

heard by the decision makers. The case of Exxon Valdez oil spill, re-introduction of Gray 

Wolves to Yellowstone National Park, The Elwha River Restoration Project and restoration of 

salmon in New England are only some of the brightest examples where the results of 

contingent valuation have been used as part of the decision making process (Stevens, 2005). 

 

 

5.3 Future research  
 

The current study includes several focal points which could be developed further. The gained 

data could be divided in several sub-groups seeking for possible relationships and the 

importance given to the various benefits associated with wild salmon. Willingness to pay 

estimate could also be subdivided into respondent groups where the results could be separated 

between the respondent groups similarly as done by Toivonen et al. (2004).  

 

Various other aspects such as motives behind certain choices and comparisons between other 

studies could be further explored. Besides the value estimates, several ecological aspects 

could be assessed regarding the ecosystem change after a possible re-introduction of the wild 

salmon in the river Ogre. Further studies could also evaluate the drawbacks from distributing 

the surveys through schools. Moreover, a rather interesting approach could be developed by 

comparing the values set for the wild salmon between various respondent age groups for 

example under the age of 18 and above.   

 

Although the results may not be used for direct decision-analyses; they represent a clear 

indication of social concern regarding the re-introduction of wild salmon in the river Ogre and 

the general perception towards the values associated with wild salmon. Taking into 

consideration the undergoing work related to fish migration in the river Ogre by 

“Latvenergo” AS the current study could serve as the possible starting point for a large scale 

project applying contingent valuation study nationwide regarding the wild salmon 

enhancements program.  

Also a PhD research topic has been derived from the case study of river Ogre where a 

particular interest would be linked with the inclusion of a variety of values in the decision 

making process. Moreover, a comparative study of the use of total economic value in decision 

making process both in Latvia and other countries such as Sweden would be beneficial for the 

future management of nature conservation in Latvia and further cooperation between Baltic 

and Scandinavian countries.  
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6 Conclusion 
 

Faced by alarming decrease of wild salmon worldwide new measures and forms of social 

involvement are required; where this study aimed to use a bottom-up working approach 

taking into account public opinion. The study indicated a great share of interest towards the 

management of wild salmon as well as gave an insight of public perception towards the 

values associated with wild salmon.  

 

Fortunately, the study reached for conclusion regarding the set aim where it was the task to 

apply a contingent valuation method in order to draw the willingness to pay for the re-

introduction of wild salmon in the River Ogre. Both use and non-use values associated with 

wild salmon were analysed within the total economic value frame.  

 

The response rate to the contingent valuation survey exceeded 56 per cent. The data analyses 

indicated that the largest share of the respondents supported the re-introduction of wild 

salmon in the River Ogre. About 69 i.e. 32 per cent of the respondents were willing to pay for 

the re-introduction scheme although a considerable attention gained the protest and zero bids 

where the main reason not supporting the re-introduction were linked with low income.  

 

The average estimate of the willingness to pay reached a value of 27±9, 95%, CI 

EUR/household/this year excluding zero and protest bids, with the value lowering to 12±4, 

95% CI EUR/household/this year when zero bids were included.  The Welch Two sample t-

test indicated that respondents under certain social categories such as fishermen/anglers, men, 

respondents with family members fishing/angling and environmentally aware respondents 

were willing to pay more for the re-introduction of wild salmon in the River Ogre. 

 

Besides the willingness to pay estimates, the study revealed that non-fishermen/anglers also 

have a notable share while considering the importance of the values associated with wild 

salmon. A great deal of respondents ranked the benefits driven by non-use and non-

consumptive values of wild salmon as “important” and “very important”.   

 

Although the results seem promising and the share of the interest to support re-introduction is 

noticeable, it is necessary to pay attention to the unresolved questions linked with the water 

quality of the River Ogre including matters such as illegal fishing in order to successfully 

approach re-introduction scheme. It might also be reasonable to agree with the respondents 

who have a certain scepticism towards the re-introduction of the wild salmon in the River 

Ogre due to the scope of surrounding barriers (financial aspects; physical barriers) affecting 

the success of such environmental project.  

 

The study opens a range of future research possibilities linked with the importance of the 

benefits gained by environmental goods. The obtained information serves as an additional 

material for the on-going discussion of public involvement in the development of natural 

resource management. Although, due to possible sources of biases, the results should be used 

with precaution while drawing comparisons with other research projects.  
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Appendix 2 
 

Missing values 

Variable Definition Possible values 
Missing cases out of 276 

surveys 

Instructions 

not followed 

Fisherman/angler or non-

fisherman/angler (Question 1) 
Characteristics of the respondent 

1 – YES 

2 - NO 
8 (3%) 1 

Importance of the 

reintroduction (Question 5) 

Attitude towards the re-introduction 

of the wild salmon 

1 – YES 

2 – NO 
9 (3%) 1 

Reasons  

(Question 5.1) 

Reasons behind their choice of the 

importance regarding the re-

introduction of the wild salmon 

Open-ended question 93 (34%) X 

Willingness to pay (Question 6) 
Willingness to pay for the re-

introduction of the wild salmon 

1 -YES 

2- NO 
14 (5%) 1 

 

Importance of the 

wild salmon 

(Question 13.n) 

Q13.1 
Wild salmon provides opportunities 

of recreational fishery for me 

Range from 1, not 

important to 4, don‟t 

know 

42 (15%) 1 

Q13.2 
Wild salmon provides opportunities 

of recreational fishery for others 
42 (15%) X 

Q13.3 

Wild salmon provides the possibility 

for the future generation to enjoy the 

benefits driven from the wild salmon 

42 (15%) X 

Q13.4 
Wild salmon holds a cultural value for 

Latvian society 
41 (15%) 2 

Q13.5 

Wild salmon provides a recreational 

opportunity for the general society 

by viewing the wild salmon during 

the spawning period 

43 (16%) X 

Q13.6 

Wild salmon provides educational and 

research possibilities for the general 

society 

42 (15%) 1 

Q13.7 Wild salmon increases the river 34 (12%) X 
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ecosystem balance 

Postal code  

(Question 14) 
Living area 

Categories from 1 - 

11 
5 (2%) X 

Environmental awareness  

(Question 15.1) 

Statement regarding the 

environmental awareness 

1 –YES 

2- NO 
14 (5%) X 

Share in the charities (Question 

15.2) 

Statement regarding the involvement 

of charities 

1- YES 

2- NO 
30 (11%) X 

Angling  

(Question 17) 
Household involvement in angling 

1- YES 

2 - NO 
3 (1%) X 

Gender  

(Question 18) 
Gender of the respondent 

1 – Woman 

2 - Man 
5 (2%) X 

Education  

(Question 19) 
The highest education obtained Categories from 1 - 7 8 (3%) X 

Working area (Question 20) Current profession of the respondent 
Categories from 1 - 

12 
10 (4%) X 

Age  

(Question 21) 
Age of the respondent 

Open – ended 

question 
27 (10%) X 

Difficulties  

(Question 22) 
Difficulties with the questionnaire 

1 – YES 

2- NO 
20 (7%) X 

Financial information 

(Question 24) 

The level of information regarding the 

financial contribution 

Range from 1, not 

sufficient to 3, very 

sufficient 

15 (5%) X 
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