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Preface 

 

The research presented in this dissertation is the result of a three-year PhD project funded by the Norwegian 

Research Council as part of the “MIGRAPOP” project, contract number 204342/E40, and will at approval, fulfil 

the requirements for the degree of Doctor of Philosophy (PhD) at the Faculty of Science and Technology at Aarhus 

University, Denmark. During this project, I have been employed at Department of Bioscience in Roskilde and 

supervised by Professor Jesper Madsen. Throughout the project I have collaborated with an international team 

of researchers involved in the MIGRAPOP project; we have had several workshops and I have had research stays 

at Alterra and NIOO-KNAW in the Netherlands and at ETH Zurich in Switzerland. The results from my part of the 

project is presented in this thesis as four separate papers, three of them already published and the fourth as a 

draft to be submitted to an international peer-reviewed journal. Paper I was awarded ‘highly commended paper 

by a young researcher 2016’ by the editors of ‘Journal of Applied Ecology’ and the ‘British Ecological Society’. All 

of the results presented here originate from data collected during fieldwork in the county of Nord-Trøndelag, 

Norway in April and May 2011-12, in addition to data from questionnaire surveys and qualitative stakeholder 

statements. 

I have always loved jigsaw puzzles. I am not interested in remembering what each piece shows, I only need to 

see the details to be able to fit it with the rest of the pieces thereby creating the bigger picture. This approach 

encapsulates how I do research. For me, it is not necessarily the species, the habitat or physiology that is the 

most interesting; it is how they fit together, affect each other, change each other! Mapping the mechanisms to 

see the bigger picture. Consequently, I like methods and tools. Fieldwork is key; I need to see, beforehand, what 

the puzzle should look like in the end, thereby being able to evaluate if it makes sense when finished.  

The dissertation starts with an introduction that aims to give the reader an overview of human–wildlife conflicts, 

their causes and possible solutions. Then it describes the conflict between geese and agriculture, before 

narrowing in on the specific problem concerning farmers and pink-footed geese as it appears in Nord-Trøndelag. 

Following the introduction, I present the aim, methods and results of my project and finally, my four papers are 

included in the end of the thesis.  
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Summary 

 

An area of conservation conflict that have received attention for several decades is the goose – agriculture 

problem. Most of these Western Palearctic populations of geese breed in the Arctic but use staging areas along 

their flyway between temperate wintering areas and northern breeding grounds. An increase in most population 

sizes and a change in foraging strategies, from natural habitats to cultivated farmland, has led to crop losses for 

farmers in many regions in Europe. Pink-footed geese use the county of Nord-Trøndelag in mid-Norway as a key 

spring staging area. The geese cause significant crop loss on grass pastures and the level of complaints from 

farmers has risen for the last two decades. Norwegian authorities implemented a subsidy scheme in 2006 to 

compensate farmers. The scheme has since been revised a couple of times to optimise the distribution of 

payments as goose distribution is under constant change. The aim of this thesis has been to provide farmers and 

authorities with tools to optimise their approach to handling the goose problem in terms of crop protection and 

the management of the subsidy scheme. In paper I, I used an experimental design to investigate how frequently 

farmers have to scare geese off their fields to see a decrease in goose use. Results showed that scaring five times 

or more per day throughout spring, reduced goose use by 74% across the entire study period and up to 95% by 

the last week of the spring staging. In paper II, I tested whether farmers’ perception of the goose problem could 

be directly linked to actual goose distribution. Results indicated that other factors are influencing their view on 

geese, as goose use did not show a relationship to farmers’ level of reported scaring effort. Based on a random 

stratified sampling of goose abundances in the field, I built a species distribution model of Nord-Trøndelag, which 

showed the probability of geese on each field in the region (paper III). This model was integrated into a spatial 

resource depletion model, which was used to assess the area needed to accommodate a given population size 

of geese as well as providing a measure of yield loss per field. In paper IV, I calculated the economic costs of 

willingly hosting geese for subsidy payment as compared to protecting crops by scaring or not caring about geese 

and found that receiving subsidy is the better choice if one only considers the direct economy involved. The 

questions answered in this thesis provide both farmers and authorities with new knowledge and tools on how to 

move forward in the alleviation of the goose–agriculture conflict in Norway. However, the framework combining 

field observations, interviews, experiments and predictive models can be adapted to other wildlife–agriculture 

conflicts, especially those where subsidy schemes are about to be implemented.  
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Resumé [Summary in Danish] 

 

Igennem de seneste årtier har der udviklet sig en stigende konflikt mellem gæs og landbrug. Hovedparten af de 

vestpalæarktiske gåsebestande yngler i arktiske områder og bruger rastepladser undervejs mellem 

overvintringsområderne i tempererede områder og de nordlige ynglepladser. De fleste bestande er steget 

markant i størrelse. I tillæg til at gæssene har ændret fourageringshabitat fra naturarealer til dyrkede 

landbrugsområder har det ført til afgrødetab for landmænd i store dele af Europa. For eksempel udnytter 

kortnæbbede gæs de næringsrige græsmarker på landbrugsarealerne i Nord-Trøndelag i det centrale Norge om 

foråret på vej til ynglepladserne på Svalbard. Gæssenes græsning fører til betydelige tab af afgrøder for den 

enkelte landmand. Derfor er klageniveauet fra landbrugets side steget betragteligt gennem de sidste par årtier. 

De norske myndigheder iværksatte derfor en tilskudsordning i 2006, som skulle kompensere landmændene i de 

værst ramte zoner. Tilskudsordningen er siden blevet revideret et par gange for fortsat at optimere fordelingen 

af tilskudspuljen, da gæssenes brug af regionen er under konstant forandring. Målet for denne afhandling har 

været at udvikle værktøjer, som både gavner landmændene og myndighederne i håndteringen af gåse-

problematikken i Nord-Trøndelag. I artikel I brugte jeg et eksperimentelt forsøgsdesign til at undersøge, hvor 

ofte landmændene aktivt skal skræmme gæs for at opnå et fald i gæssenes anvendelse af deres marker. 

Resultaterne viste, at når gæssene skræmmes fem eller flere gange om dagen i hele forårssæsonen, kan 

forekomsten af gæs reduceres med 74% set over hele sæsonen og op mod 95% i slutningen af rasteperioden. I 

artikel II undersøgte jeg, om der er en sammenhæng mellem landmændenes opfattelse af gåse-problemet i 

forhold til hvor meget den enkelte reelt er ramt. Resultaterne viste, at der ikke umiddelbart var en sammenhæng, 

hvilket indikerer, at der er andre underliggende motiver, som spiller ind på landmændenes modvilje mod gæs. 

Baseret på et forsøgsdesign med tilfældigt udvalgte marker, hvor antallet af gåse-ekskrementer blev talt i afmålte 

cirkler, konstruerede jeg en statistisk baseret rumlig model over gæssenes fordeling i hele regionen. Denne 

model indgik i en større model, som vi brugte til at udregne, hvor stort et areal der er nødvendigt for at kunne 

understøtte en given populationsstørrelse, samt udregne hvor stort et afgrøde tab de enkelte marker i hele 

regionen kan forventes at lide. I artikel IV har jeg regnet på økonomien forbundet ved at lægge marker til 

tilskudsordningen i forhold til at beskytte afgrøder ved at skræmme gæs eller helt afstå fra at gøre nogen indsats 

overhovedet. Beregningerne viste, at det bedst kan betale sig at modtage tilskud, da dette overstiger udgifter i 

form af afgrødetab. Skræmning minimerer derimod afgrødetabet, men medfører betydelige udgifter til 

arbejdskraft og er derfor ikke økonomisk rentabel i samme grad som deltagelse i tilskudsordningen. Resultaterne 

i denne afhandling bidrager med ny viden og værktøjer til den fortsatte konfliktløsning mellem landbrug og 

gåseforvaltning i Norge. Det skal dog understreges, at den kombinerede tilgang udviklet i denne proces, 

bestående af feltarbejde, interviews og prediktiv modellering, kan tilpasses til andre situationer, hvor 

naturbeskyttelse og landbrug har modsatrettede interesser, især hvor tilskudsordninger indgår.  
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Introduction 

 

1   Setting the scene – Conservation conflicts 

In a world where humans have conquered all continents and divided it into smaller units, borders exist 

in many forms. Decision making and natural management are usually a political responsibility within 

the borders of countries and all sorts of sub-divisional authorities hereof. However, governing 

conservation management is not a straightforward task. Species do not care about political borders 

and distribute to where living conditions can sustain them, e.g., many species live across entire 

continents, have circumpolar distribution or migrate across the world not being concerned about 

crossing borders (Kark et al. 2015). This applies to, for example, marine species that migrate or span 

international as well as national waters (Bellwood and Hughes 2001, Blumenthal et al. 2006) and the 

flyways of many bird species (Davidson and Stroud 1996, Iverson et al. 1996, Bildstein 2004). To ensure 

the conservation of migratory species throughout their annual cycle global conventions as well as 

regional international treaties and legislative frameworks like the EU Habitat and Bird Directives have 

been instigated. These frameworks give rise to specific international management plans, which are 

therefore a key element in the management and conservation of mobile transnational species (Boere 

et al. 2006, Runge et al. 2014, Kark et al. 2015) 

Tangible and visible borders are also gaining ground, not only in urban areas, but also in natural 

systems where human infrastructures are dividing habitats into smaller patches that are not 

necessarily interconnected. Humans build roads, canals and fences in even the most remote places. 

For many living organisms, these structures can act as barriers and hinder a free distribution of species. 

Ecosystems around the world are diminished and divided into smaller fractions; hence, many species 

are losing their natural habitat because of human activities. Some species are able to adapt to new 

environments governed by humans, thereby closing the gap between human settlements and natural 

habitats, while other more specialised species are driven towards local or even global extinction 

(McKinney and Lockwood 1999). 

 

1.1   Human–wildlife conflicts 

All over the world human–wildlife interactions results in conflicts caused by multifaceted and complex 

reasons, which is why conflict between humans and wildlife is one of the most extensive issues in 

conservation biology today (Dickman 2010). Examples include health issues, such as transmission of 
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diseases (Thirgood et al. 2005, Buij et al. 2017), attacks by predators on humans (Loe and Roskaft 2004, 

Packer et al. 2005), livestock (Musiani et al. 2003, Suryawanshi et al. 2013) or wildlife used as game 

(Redpath et al. 2004, Thirgood and Redpath 2008), crop yield loss (Naughton-Treves 1998, 

Madhusudan 2003, Schley et al. 2008, Nilsson et al. 2016) and safety matters such as air traffic 

(Bradbeer et al. 2017) and road collisions (Bruinderink and Hazebroek 1996, McCollister and van 

Manen 2010). Predation of livestock and yield losses caused by wildlife are overarching issues, 

presumably because of the huge implications it has on the food productivity and profitability of farming 

as well as the perceived risks. For farmers, the objective is to maintain their livelihood by protecting 

their livestock or crop, regardless of wildlife conservation interests. Yet, as natural prey species and 

vegetation suffer from diminishing habitats, so do the predators and large herbivores. Livestock in big 

herds are easy pickings for a predator, compared to hunting naturally occurring animals with their 

survival instincts intact (Mignon-Grasteau et al. 2005). Livestock that are less fearful of humans are 

preferred by farmers, and therefore domestic animals tend to be much tamer than wild animals 

(Lankin 1997). Consequently, domestic animals may not express behaviours and morphological traits 

that deter predators (Mignon-Grasteau et al. 2005). Likewise, humans have developed crops with a 

high digestibility and high nutritional value and, consequently, some animals like species of waterfowl 

and primates across the world, elephants and European wild boar (Sus scrofa), seasonally prefer these 

crops over their original forage (Sukumar 1990, van Roomen and Madsen 1992, Naughton-Treves et 

al. 1998, Sitati and Walpole 2006, Schley et al. 2008, Campbell-Smith et al. 2010).  

For some groups of species, like wild geese, the intensive farmland offers a rich food supply throughout 

the year, hence, geese are attracted to farmland habitats, which may result in improved winter survival 

and productivity. It has been argued to be one of the reasons behind dramatic population increases 

observed among many populations of geese in recent decades, which has, in turn, been fuelling the 

agricultural conflicts both in local intensity and geographical extend (Abraham et al. 2005, Van Eerden 

et al. 2005, Fox and Madsen 2017). 

 

1.2   Conflict alleviation and management schemes in agriculture 

The buffet of nutritious and energy rich plants and docile livestock that are readily available to wildlife 

makes the agriculture–conservation conflict complicated to resolve. There have been many studies 

focusing on best practises to protect livestock or crops and/or the use of compensation schemes to 

cover farmers’ losses.   
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1.2.1   Control of problematic individuals or populations 

Historically, the immediate approach to protect livestock or crops against depredation has often been 

to kill predators (here including large herbivores) but such immediate responses may not necessarily 

be the most efficient. However, little scientific literature exists on the locally effectiveness of control 

of predators. For example, McManus et al. (2015) investigated whether lethal or non-lethal measures 

against livestock depredation in South Africa was most cost efficient, and found the non-lethal 

approach to reduce depredation to be economically advantageous compared to lethal methods of 

predator control. On the other hand, Geisser and Reyer (2004) compared three types of subsidised 

management practices of wild boar in Switzerland to the effectiveness of hunting as a management 

tool to control the population. They found that only hunting reduced crop damage, thereby 

demonstrating that the current management scheme was insufficient and that the financial support 

would be better spent elsewhere. The above two examples highlight the importance of objective 

evidence-based approaches that investigate how a limited amount of funds is best spent when 

agricultural industry and smallholders suffer from the consequences of conservation issues. 

On a wider scale, control of ‘unwanted’ problematic wildlife is practised deliberately in certain cases. 

Here I am not considering previous large-scale eradication of certain problematic species which caused 

conflicts with human socioeconomic interests, such as cormorants, wolves or seals, but recent 

initiatives. For example, according to national policy in Denmark wild boars are not allowed due to the 

risk of transmission of swine fever to domestic pigs, and in Germany, ‘tolerance’ and ‘intolerance’ 

regions for red deer (Cervus elaphus) are designated by regional regulations to handle conflicts with 

agriculture and forestry (www.deutschewildtierstiftung.de). Recently, for certain goose species, 

international adaptive management plans have been implemented, which include objectives to 

stabilise population sizes by use of hunting to avoid agricultural conflicts, for example greater snow 

geese (Anser caerulescens atlanticus) in North America (Lefebvre et al. 2017, Madsen et al. 2017b), the 

Svalbard population of the pink-footed goose (Anser brachyrhynchus) (Madsen et al. 2017b)(see also 

below) and barnacle goose (Branta leucopsis) on Islay, Scotland (McKenzie and Shaw 2017). In these 

cases, it has been argued that escalation of conflicts are related to the increasing sizes of populations 

and that local measures are insufficient to mitigate conflicts.  

 

1.2.2   Scaring/deterrence 

Attempts to keep wildlife away from sensitive crops have been widely practiced, using various 

techniques depending on the species in question, resources available and local settings, and they 

include active scaring (by humans or dogs), or the use of passive auditory, visual, smell, taste, electric 

(fencing) measures or devices to deter animals from using fields. For example, Sitati and Walpole 
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(2006) tested four different trials of deterring methods on crop raiding elephants (Loxodonta africana) 

in Kenya and found that encircling the fields with chili greased ropes completely deterred the elephants 

as compared to ‘front line early warning and communal guarding’ and ‘thunder flashes’ that had 

success rates of 90% and 80%, respectively. Non-electrified barriers on elephant crop-raiding routes 

had 0% success rate. This study did not compare costs directly but provides useful advice on how to 

minimize the cost of the most efficient method, namely by growing the otherwise expensive imported 

chili locally. A study by Baker et al. (2005) on European badger (Meles meles) also tested the effect of 

four different chemical treatments on bait and found that badgers started by eating all of them, but 

within one week showed specific avoidance to bait treated with ziram. The effect of auditory 

deterrents were tested on white-tailed deer (Odocoileus virginianus) in Ohio, US by Belant et al. (1996). 

They found that systematic propane exploders deterred deer for less than two days, whereas motion-

activated exploders repelled deer for 0–6 weeks with seasonal variation. 

For farmers, scaring and deterrence has to be carried out by the individual, most often without support 

from authorities. Therefore, this approach can be costly and time consuming and still potentially not 

be sufficient to protect crops efficiently. Additionally, crop protection will ultimately just relocate the 

problem to other farmlands, hence, this approach will not solve the overall problem. 

 

1.2.3   Compensation/subsidies 

A possible solution for the above mentioned problems is the application of damage compensation 

schemes (Nyhus et al. 2003). Compensation schemes exist in two different forms; either as 

compensation post-damage, i.e. damage is compensated after it has occurred, or as subsidy in 

advance, where payments are based on an estimation of the expected loss and are received 

independently from its actual occurrence on an annual basis (Schwerdtner and Gruber 2007). Which 

form that works the best, differs from conflict to conflict. Schemes on predatory species can 

compensate farmers per livestock lost when the damage has happened, whereas crop loss due to 

herbivores are more easy to predict in advance, presumably because of geo-physical factors that affect 

foraging preferences for e.g. waterfowl (see review by Fox et al. (2017)). Assessing, in advance, how 

much livestock will be lost due to predators would be associated with far greater uncertainty, as 

predator behaviour is much more difficult to predict as compared to grazing species. Payments, 

whether in advance or afterwards, are usually a political matter governed by official authorities, 

ultimately payed by the taxpayer. In theory, the costs will be the same regardless of the type of 

compensation scheme (Schwerdtner and Gruber 2007).  
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2   A review of the goose–agriculture conflict 

 

2.1   Conservation of geese – a success story? 

An area of conservation conflict that have received attention for several decades is the goose–

agriculture problem. In the Western Palearctic region nine different species of geese distributed across 

23 populations overwinter (Madsen et al. 1999). Most of these populations breed in the Arctic and use 

staging areas along their flyway between temperate wintering areas and northern breeding grounds. 

Many populations suffered from overexploitation in the first part of the 20th century and several 

populations decreased to alarming numbers (Madsen et al. 1999). However, a steady increase in most 

population sizes has been observed since (Fig. 1), presumably due to improved protection (some 

populations are completely protected whereas others are subject to seasonal hunting) and change of 

preference in foraging strategies (Fox et al. 2010). Traditionally wild geese in Europe foraged on 

moorlands, natural grass pastures, saltmarshes and intertidal flats (Owen 1980), but during the last 

five decades they have adapted their foraging behaviour to forage in agricultural habitats (van Eerden 

et al. 1996, Fox et al. 2005). Modern crops offer far superior quality forage than semi-natural or natural 

grasslands, as the energy and nutrient content of most agricultural crops for geese are superior to 

natural foods and crops tend to be available in agricultural landscapes in abundance, which favours 

higher intake rates (Fox and Abraham 2017). Many of the populations have now reached 

unprecedented sizes (Fox et al. 2010, Fox and Madsen 2017). Consequently, farmers experience geese 

on their fields to a much higher degree now as compared to half a century ago.  

 

 

 

 

 

 

 

 

 

Pink-footed geese (photo: Per Ivar Nicolaisen 2008) 
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Fig. 1. Examples of six populations of western European goose populations, a-d) showing current exponential growth, e) 

showing signs of recent stabilisation (Anser albifrons albifrons showing modelled 95% confidence intervals) and f) showing 

decline (A.a. flavirostris) in growth (from Fox and Madsen (2017)). 
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2.2   Economic consequences of increasing goose populations and change in foraging behaviour 

Because of the increasing number of geese foraging on farmland since the 1970s, farmers hosting the 

flocks of geese, throughout Europe, have increasingly complained about crop yield losses and 

consequently, conflicts between goose conservation and agricultural interests have escalated (van 

Roomen and Madsen 1992). At overall national economic scale, goose damage to crops is most likely 

negligible; however, because geese gather in large concentrations, the damage is local and can have 

serious impacts for individual farmers (Fox et al. 2017). The farmers’ concerns about yield loss caused 

by the geese have been confirmed by several studies in North-western Europe, the British Isles and 

North America. In Nord-Trøndelag, Norway, an exclosure experiment on the spring grazing on grass 

pastures of pink-footed geese was shown to reduce the overall biomass yield by up to 31%, but found 

no significant effect on crop to weed ratio between exclosures and grazed swards (Bergjord Olsen et 

al. 2017). In England, brent geese (Branta bernicla) grazing on farmland have been shown to cause 

significant loss of crops when measured as biomass of grains, swards and shoots. Summers (1990) 

found a 75% reduction in biomass of swards and shoots of winter wheat (Triticum aestivum) and a 7% 

reduction in grain yield at the harvest. Summers and Stansfield (1991) showed a 49-72% reduction of 

grass (Lolium and Agrostis) biomass about a month after the last goose had left and a 21% reduction 

in late April shortly before livestock were introduced to the pasture. Intensive grazing on grass pastures 

by barnacle geese on Islay in Scotland during early spring was shown to reduce standing crop by 82% 

with following yield loss of silage of 38% (Percival and Houston 1992). In the Netherlands goose grazing 

on improved grassland resulted in reduced weight of dry matter from the first harvest, but no loss was 

found in later cuts (Groot Bruinderink 1989). Pink-footed geese foraging on grain in newly sown spring 

cereal fields in Denmark reduced the sprout density by up to 72%, but grain yield was only reduced by 

7-20% due to plants compensating by producing more tillers with ears and grains of higher weight 

(Lorenzen and Madsen 1986). In Connecticut, US, winter rye used as cover crop for soil management, 

had a leaf biomass that was 177% higher at ploughing in April inside exclosures compared to outside 

where Canada geese (Branta canadensis) had grazed (Conover 1988). In their comprehensive review 

of agriculture and waterfowl, Fox et al. (2017) concluded that ‘despite good data on bird (especially 

geese) numbers and abundance, crop losses from grazing continue to be poorly understood and 

general patterns are difficult to discern’. But in general, ‘less damage has been documented from 

winter grazing compared to spring grazing, and yield loss after spring grazing on pastures appears to 

be more pronounced than the losses on cereal fields’. However, it is worth noting that how this 

translates into monetary value is a completely different story, as cereal prizes in general are much 

higher than hay when compared in biomass. 
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2.3   Positive effects of thriving geese? 

Most studies on growing goose populations and conflicts with agriculture focus on negative effects, 

but it is worth noting that there are also benefits from increasing numbers of geese which could 

potentially compensate farmers for the costs incurred by agricultural damage (Buij et al. 2017). Setting 

aside alternative feeding areas (AFAs)  or reserves will create areas of special interest to birdwatchers 

and other naturalists (Vickery et al. 1994), however, such recreational activities do not necessarily 

return financial benefits to the local community which carries the possible costs of geese foraging on 

the adjacent farmlands (MacMillan et al. 2004). Increased opportunities for recreational hunting is yet 

another potential benefit from hosting flocks of geese (MacMillan et al. 2004) and can potentially 

counterbalance the negative perception of geese by farmers, although there appears to be no 

estimation of costs and benefits for farmers in the scientific literature. Furthermore, this principle only 

applies if the species is huntable. In several cases, for example with regard to increasing conflicts with 

barnacle geese within the European Union, no such hunting benefits exist because the species is 

protected according to the EU Birds Directive (except for derogation shooting). Growing goose 

numbers may also benefit local communities outside the zones of conflict. Hence, subsistence hunting 

is of great importance to native people such as the Inuit in North America (Krcmar et al. 2010), and 

they will profit from increasing abundances of geese. 

Additionally, most monocots show compensatory growth to grazing if enough nutrients are available, 

so it may not necessarily reduce yield to host moderate densities of geese. Biomass have even been 

shown to be positively correlated with grazing pressure (Percival and Houston 1992). Some plants can 

compensate for even severe loss of biomass after grazing ceases, but this is highly related to the time 

of year. The season and duration of the period between damage and harvest, affect the continued 

impact on yield (Groot Bruinderink 1989). For example, autumn grazing after harvest will have less 

impact than spring grazing (Patton and Frame 1981, Kahl and Samson 1984) presumably because grass 

seedlings with limited nutrient reserves have a lower tolerance to grazing. Grazing has been shown to 

have a tillering effect on some cereals potentially leading to enhanced grain production (Lorenzen and 

Madsen 1986). 

 

2.4   Protecting crops and optimising profit 

To avoid damage to vulnerable crops the basic traditional tool used by farmers has been to attempt to 

scare geese away from fields. Such local attempts have been applied widely (van Roomen and Madsen 

1992) but their effect in terms of crop protection remain mostly anecdotal. For many types of visual 

or acoustic stationary scaring devices, for example the use of propane gas cannons or scarecrows, it is 
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well known that geese usually become habituated to these devices (Conover and Chasko 1985). For 

example, using red fluorescent tape crisscrossing 20 ha’s of cereals prevented c. 5% grain loss caused 

by brent geese compared to the control fields (Summers and Hillman 1990). In England, a study on 

brent geese showed a decrease of 93-100% on the density of droppings on the fields when a human 

scarer on a 4-wheel motorbike was regularly used (Vickery and Summers 1992). Similarly, in Scotland, 

the number of geese decreased by 50% as a result of scaring by means of people walking into fields to 

scare geese away (Percival et al. 1997). In northern Norway geese were shown to forage more 

frequently on less desirable fields when scared from high quality ones, as compared to years without 

scaring (Tombre et al. 2005b). The experimental dosage–response study we did from the same region 

demonstrated that a person chasing pink-footed geese off grass pastures had to make more than two 

scaring attempts per day and this effort had to be sustained throughout the spring staging period to 

significantly reduce field use by geese (Simonsen et al. 2016, paper I). In Sweden, lethal scaring on 

Greylag geese (Anser anser) and Canada geese is legal all year round, if the birds cause damage to 

crops. A recent study by Månsson (2017) showed that lethal scaring of greylag geese significantly 

decreased the abundance in damage prone fields for at least three consecutive days.  

To my knowledge, only a few studies have investigated economic goose-related cost-benefits in 

farming. Vickery et al. (1994) found that the optimal solution for farmers in Britain was to receive 

compensation under the current scheme as compared to continuation of no actions, culling, 

alternative feeding areas or natural reserves. MacMillan et al. (2004) used a cost-benefit analysis 

approach to evaluate economic aspects of goose presence in Scotland. Their research showed a strong 

evidence that rising goose densities increased costs to agriculture, but that the cost per goose 

decreased as goose density increased. Interestingly, they also found that the public benefits of 

conservation, in terms of “willingness to pay” exceeded the costs to agriculture by a considerable 

margin. Their survey showed that “willingness to pay” for goose conservation outweighed costs of 

damages to agriculture by 113–700%, depending on whether it was an endangered or non-endangered 

goose species. In our study (Simonsen et al. In prep, paper IV), we used a spatially explicit resource 

depletion model developed by Baveco et al. (2017, paper III) to evaluate which of three approaches, 

laissez faire (no protection of crops), subsidy (three levels) or scaring, optimises farm economy on 

pastures in mid-Norway during spring staging of pink-footed geese. Results show that receiving the 

highest level of subsidy, even in fields predicted to be first priority for geese, is the best choice 

(assuming reseeding is necessary every third year as reported by farmers subject to goose grazing). 

Scaring intensively every day throughout spring staging minimises yield loss but still generates 

economic losses due to the expenses related to scaring. Still, scaring costs are smaller than the laissez 

faire approach that results in substantial yield loss. 
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2.5   Stakeholders and management schemes 

The goose–agriculture conflict extends far beyond the local yield loss for the individual farmer. By 

scaring the geese off his crops a farmer solves his/her own immediate problems of yield loss. However, 

the problem moves on to the neighbouring farmer as the geese seeks alternative feeding grounds 

(Tombre et al. 2005a). From a social fairness perspective, it is unreasonable that the economic burden 

of growing goose populations lies with the individual farmer (Tombre et al. 2013b). Thus, such conflicts 

call for local or regional solutions for alleviation schemes. But since geese are highly mobile and 

migrate across national borders, it has been recognised for a long time that more strategic approaches 

on an international basis are also needed (van Roomen and Madsen 1992). 

Local management schemes have been effectuated in several countries. In Solway Firth, Scotland, the 

Barnacle Goose Management Scheme (BGMS) was introduced in 1994 (Cope et al. 2003). The scheme 

implemented non-scaring compensation zones surrounding a national nature reserve, which is the 

main wintering site for the Svalbard population of the barnacle goose. In the Netherlands a national 

programme has been set up including alternative feeding areas with subsidies for allowing geese to 

feed, combined with areas where geese are scared away by derogation shooting (Kwak et al. 2008). In 

northern Japan, Amano et al. (2007) demonstrated how a behaviour based model of white-fronted 

geese (Anser albifrons) could be used to select the best management strategy, in this case AFAs or 

otherwise to leave grain remains in the rice fields to keep geese off wheat fields. Vickery et al. (1994) 

listed five potential solutions to managing the brent goose conflict in Britain; 1) status quo (the 

problem/costs remains with the farmers), 2) systematic culling, 3) compensation of crop loss (societal 

cost), 4) AFAs on set-aside land provided by farmers or 5) AFAs in terms of reserves paid by 

conservation bodies. Their calculations showed that for the society the most cost effective solution 

would be to establish AFAs, whereas to the farmer the best solution would be compensation.  

 

In Europe, international management schemes to alleviate the conflicts between geese and agriculture 

have just been started recently. The initiative was taken under the African-Eurasian Agreement on the 

Conservation of Migratory Waterbirds (AEWA 2008). Accordingly, adaptive flyway-based plans should 

be implemented for at least two populations before 2017. The Svalbard-breeding population of the 

pink-footed goose was selected as the first test case prompted by an acute request for population 

control expressed by the Norwegian government due to increasing agricultural conflict and signs of 

increasing degradation of vulnerable tundra vegetation in Svalbard due to geese grubbing. The 

population was also selected because it was relatively tangible in terms of few countries involved 
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(Norway, Denmark, the Netherlands, Belgium), good biological background information and relatively 

small size of the population (Madsen et al. 2017b). The first international workshop was held in 2010, 

and the plan was implemented in 2012. To contain the agricultural conflicts and ecosystem impacts, 

the countries agreed to define a population target of 60,000 individuals (acceptable range 50,000-

70,000). Adaptive harvest management in Denmark and Norway, where the species is huntable, has 

been selected as the tool to stabilise the population. It is the first time in European wildlife 

management that a population target has been agreed at international level. Farmers’ associations, 

particularly from Norway, wanted the population target to be even lower, while conservation 

organisations and governments, in particular from the Netherlands and Belgium, argued for a higher 

target. The agreed target thus represents a social compromise. 

 

 

Goose scaring in action (photo: Magda Chudzinska) 

file:///C:/Users/au285717/Desktop/videoklip/MVI_2265.mp4
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Fig. 2. Map of the spring migration route of pink-footed goose from wintering to breeding grounds 
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2.6   Agricultural conflicts related to the Svalbard breeding population of pink-footed geese 

The Svalbard population of the pink-footed goose has received much attention in relation to 

agricultural conflict management in recent decades and it is the focal population in this PhD thesis. 

The species resides in two populations. One overwinters in the British Isles and breeds in Iceland and 

East Greenland. The other population winters in the Netherlands, Belgium and Denmark, and breeds 

in Svalbard. The two populations are demographically discrete (Madsen et al. 2014b). On their spring 

migration towards the breeding grounds, the Svalbard pink-footed geese use stopover sites in mid- 

and northern Norway (Fig. 2). In mid-Norway, the key staging area is the county of Nord-Trøndelag, 

which is an important agricultural area with crops primarily consisting of spring-sown cereals, grass 

pastures and potatoes (Chudzinska et al. 2016). Geese roost on large lakes and sheltered bays in the 

Trondheim Fiord and forage in nearby cultivated fields (Fig. 3). The arrival of pink-footed geese in Nord-

Trøndelag has advanced, presumably related to a trend in earlier springs (Tombre et al. 2008). Today, 

the first geese arrive in early/mid-April and numbers peak around the first week of May, when the 

majority of the population is concentrated in the region (Chudzinska et al. 2015). On average, 

individual pink-footed geese stay in Nord-Trøndelag for c. three weeks before migrating northward to 

Vesterålen in north Norway (Bauer et al. 2008, Tombre et al. 2008). 

As the population has grown from an estimated 30,000 individuals in the 1980s to a peak of 81,500 in 

2012 (Madsen et al. 2015, Madsen et al. 2017a), combined with the fact that the geese tend stay in 

Nord-Trøndelag for a longer period, farmers experience increased damage to their crops (Eythorsson 

et al. 2017). Lethal scaring is not permitted on this population in spring, but it is subject to season-

restricted hunting during autumn and winter in Norway and Denmark. The hunting is subjected to a 

management scheme that regulate hunting to a level that matches the target level as described in the 

International Species Management Plan (Madsen and Williams 2012, Madsen et al. 2017b). 

 

 

 

 

 

 

 

 

Flock of pink-footed geese scared from roost (photo: Per Ivar Nicolaisen 2008) 
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Fig. 3. Map of Nord-Trøndelag in mid-Norway. Lines indicate municipality borders. Circles show known roosting sites of pink-

footed geese. Light green indicates landmass and grey areas show farmland in the region. 
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2.6.1   Local management in Norway 

As a result of the rapid changes in goose numbers and their site-use expansion during the last few 

decades, conflicts between farmers and environmental authorities in Norway increased in the 1990s 

(Tombre et al. 2013a). The Norwegian farmers’ association called for a control of the population size 

as well as for compensation for damage to their crops. It took several years for a national agreement 

to be reached. In the interim the farmers’ frustrations increased. In Vesterålen in Nordland County, 

the northernmost spring staging area for the pink-footed goose, farmers started to organise scaring of 

geese in certain areas in the first half of the 1990s and it intensified to cover most of Vesterålen in 

1998-2003.  

Scaring may have behavioural and even fitness consequences for geese, dependent on the local 

setting, intensity and time of the year. Even though geese are highly traditional in their use of feeding 

areas (Percival 1991), studies from wintering geese in the UK show that when geese are scared off one 

field they will in time move to the next one (Cope et al. 2003). This provides optimal conditions for 

natural management with regards to creating refuges where the geese will “learn” that they can feed 

undisturbed. During winter geese do not need to fatten up but just maintain their status quo with 

respect to weight (Owen 1980), hence scaring at local level during winter might not have consequences 

for overall fitness and survival. However, in Norway in spring, pink-footed geese need to store enough 

energy at the staging areas to migrate to the Svalbard breeding grounds, produce eggs and sustain the 

incubation period with limited opportunity to feed. Intensive scaring during spring staging can 

negatively affect the fitness and the breeding success (Madsen 1995). Taking into account that scaring 

can occur along the entire flyway the consequences can potentially be catastrophic for an entire 

population. On basis of eco-physiological predictive models, Klaassen et al. (2006) examined effects of 

human disturbance on migratory behaviour and fitness of pink-footed geese. Two different 

behavioural scenarios were included, one with omniscient geese and one with naïve geese. In the first 

model where geese had prior experience with scaring and hence a chance to adjust behaviour, geese 

could adapt to the scaring given enough years to learn. In case of naïve geese complete extinction of 

the population was predicted (Klaassen et al. 2006). It was concluded that management of the conflict 

in one staging area could have carry-over effects along the rest of the flyway. Intensive scaring which 

took place in Vesterålen in north Norway during 1998-2003 is suggested as one of the possible reasons 

for the increased use of the spring staging sites in central Norway (Klaassen et al. 2006). 

The combination of conservation concerns and political pressure from the farmers finally resulted in 

an agreement about a goose management scheme in 2006. The primary goal was to secure refuges for 

spring-staging pink-footed geese in the counties of Nord-Trøndelag and Nordland and barnacle geese 

in the county of Nordland. The basic instrument in the scheme was to pay subsidies to farmers if they 
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desisted from chasing the geese off their properties. Farmers had the opportunity to apply for subsidy 

if their agricultural fields resided in areas known to be visited by foraging geese during spring (Tombre 

et al. 2013; Eythórsson et al. 2017). The authorities had two aims with the scheme; conservation of 

spring staging geese (accommodating geese) and alleviation of the goose–agricultural conflict 

(Eythorsson et al. 2017).  

When the scheme was implemented, the total amount of subsidy was fixed and a flat rate of 3000 NOK 

per ha was offered for grass pastures (the regional authorities can decide how to distribute the 

subsidies among farms). Applications for subsidies were prioritised based on a spatially explicit 

ecological model (habitat suitability model), which predicted the distribution of geese in Nord-

Trøndelag (Jensen et al. 2008). The model actually proved to provide a good match to real goose use 

and it was shown that, even though subsidised fields comprised only 13% of available grassland, they 

managed to capture 67% of the pasture feeding geese (Madsen et al. 2014a). Nevertheless, the 

agricultural authorities in Nord-Trøndelag decided to modify the scheme (Eythórsson et al. 2017). 

Hence, in 2016, a new approach with three levels of subsidy was initiated to take into account that 

some pastures, particularly those close to goose roosting sites, suffered higher levels of goose grazing 

and therefore were prone to more damage (County Governor in Nord-Trøndelag 2017). The low and 

medium subsidies are given only with the restriction that scaring geese off the field is not allowed, 

whereas the highest subsidy comes with extra constraints; farmers sign up for two years of delivering 

fields of prime selection grass and are also obliged to test new seed mixtures that have a higher 

tolerance for goose grazing. This will presumably combine the opposing interests, as these seed 

mixtures are supposed to provide the geese with high-quality food at the same time as they give a 

satisfactory harvest for the farmers who may have an extra harvest later in the summer when the 

geese have departed for their breeding grounds in Svalbard. 

 

2.7   Farmers’ perception of the “goose problem” 

 

Many studies and reviews from conservation conflict issues from around the world have found that 

understanding the underlying and unresolved tensions and conflicts between different stakeholder 

groups is actually central to understanding and resolving human–wildlife conflicts (Dickman 2010, 

Redpath et al. 2013, Madden and McQuinn 2014, Hill 2015). Managing geese on farmland is a 

challenging process. It requires not only a broad knowledge about the nature of the interactions 

between the geese and agriculture, but also an understanding of the drivers of human perception of 

the problem. In Nord-Trøndelag, some farmers continue to complain despite an increasing provision 
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of subsidy (Eythorsson et al. 2017). Several studies from the area have shown that geese do cause 

damage to crops (Bjerke et al. 2014, Bergjord Olsen et al. 2017), but we (Simonsen et al. 2017, paper 

II) found that not all the dissatisfaction, expressed through the scaring of geese, is justified in terms of 

goose abundance/presence. In areas where geese actually do not cause a problem, some of the scaring 

activity may be carried out anyway. Some responses from interviews with farmers suggest that there 

was a general dissatisfaction with the current management system, resulting in farmers scaring geese 

for more symbolic reasons, possibly to demonstrate their frustrations (Eythorsson et al. 2017). On the 

other hand, to prevent an escalation of current conflicts, it is important for managers to be aware of 

the various perceptions among farmers, which in many cases, are not even based in crop loss and other 

monetary values (Hill 2010). Clear communication and transparency in policies and schemes are 

definitely prerequisites to mitigate such conflicts. 

 

2.8   Future perspectives of goose management and conflict alleviation 

Wild geese are in many perspectives difficult to manage. They are migratory across national 

boundaries, most populations breed in remote and desolate Arctic regions and they are very quick to 

adapt to changes in their environment. Consequently, managing the goose–agriculture conflict 

demands international cooperation and management plans that are flexible, adapted to the response 

by populations to changing environmental conditions, for example climate change on breeding 

grounds and changes in land use, management actions as well as behavioural responses to emerging 

opportunities, such as occupancy of new breeding areas outside the traditional range. 

 

2.8.1   Conflict alleviation 

Our study (Simonsen et al. 2017, paper II) demonstrated that farmers’ complaints are not always 

proportional to the actual problems inflicted by a given species. This gives an indication of some of the 

complexities of human–wildlife conflicts. Compensation/subsidy schemes have been in use in many 

countries for decades but still conflict persists. Antagonism often remains robust over time, regardless 

of personal experiences (Dickman 2008). Additionally, the human perception of risk is often strongly 

influenced by extreme events, whereas the less extreme tends to get less attention (Naughton-Treves 

2001, Scherer and Cho 2003). Significant conflict often remains even after damage has been reduced, 

which suggests that conflict requires novel, comprehensive approaches for long-term resolution 

(Dickman 2010). An example of mitigation between stakeholders is the study by Redpath et al. (2004). 

They evaluated the perspectives of two groups of stakeholders in the UK, red grouse managers and 

hen harrier conservationists, with decision modelling. Both set of stakeholders had to score a range of 
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management solutions. Even though the two sides were not agreeing on which were the ‘optimal’ 

management choice for their part, the analysis found the ‘best compromise’ choice. There was broad 

agreement that the objective approach for developing dialog and trust between stakeholders, moved 

the prior positions of individual stakeholders and was a valuable tool in human–wildlife conflicts. No 

doubt, that stakeholder involvement is the way forward if conflict alleviation and management of 

geese are to move beyond mere monetary compensation. 

 

2.8.2   Management 

Continuous updates on the size, distribution and habitat use of all the populations of geese are 

important. International management plans for each problematic population are needed, including 

setting population targets and applying adaptive management procedures in an international 

framework. The continued complete protection of some populations could be re-evaluated as some 

populations sizes have increased exponentially. Measures like hunting or culling could then be used to 

control population size, if needed. It should be considered, though, that even if population sizes can 

be controlled, agricultural conflicts will continue to occur in certain regions along the flyways of 

populations. These will have to be addressed at a national level. Ideally, solutions should take a holistic 

view to incorporate all interests, ecosystem services and disservices. National plans can be tailored 

based on the availability of tools (e.g., whether a species huntable or not), and it is important that 

science-based economic costs and benefits are evaluated as a foundation for an informed debate and 

decision making.  

 

 

 

 

 

 

 

 

 

(photo: Caroline Ernberg Simonsen 2011)  
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3   Aim, methods and results of the present PhD thesis 

 

3.1   Aim and research questions 

In Norway, farmers are suffering from crop damage by grazing geese, a problem that has increased 

since geese gradually started foraging on pastures and new sown fields instead of natural habitats such 

semi-natural grass pastures and saltmarshes. Moreover, pink-footed geese only recently started using 

the county of Nord-Trøndelag in mid-Norway as a stop-over site during spring migration and within 

the last two decades this region has developed into the most important spring staging area for the 

population. Hence, in this region farmers have not struggled with geese for a long time. Authorities 

implemented a subsidy scheme in 2006 that gave farmers the opportunity to apply for a flat rate 

subsidy on fields roughly predicted to be subject to goose grazing, given that the farmer let the geese 

graze undisturbed. At the beginning of this project, the flat rate subsidy scheme was still in use. Subsidy 

was limited and the farmers’ association (Bondelaget) argued that there was not enough money to 

cover all affected farmers and that it was not fairly distributed. It was also argued that the flat rate was 

too low and consequently, some farmers preferred protection of their crops instead. Below the 

surface, it seemed that none of the farmers were content with the current situation and most of them 

were frustrated about the spring staging geese.  

In my PhD project, I wanted to provide some quantitative studies to relate ecological and socio-

economic aspects of the goose management scheme and options offered to farmers in Nord-

Trøndelag. The first objective was to update the model predictions of goose distribution, thereby 

providing authorities with a detailed map of where geese were most likely to graze and consequently 

increasing the fairness of subsidy distribution (SDM part of paper III). For those farmers who did not 

get subsidy or freely chose crop protection instead, I aimed to study experimentally if human scaring 

had an effect on goose use (paper I), as this had not been done with a multilevel approach before. 

Additionally, during some interviews with farmers, I experienced a general resentment towards geese, 

and I wanted to find out whether individual farmers’ perception of the goose problem matched the 

actual goose problem (paper II). Finally, I wanted to combine the information gathered in the above 

analyses to produce an economic overview of the costs of the different approaches available to 

farmers, hence, to give farmers and managers the opportunity of an informed choice when it comes 

to the economy involved in a combined subsidy and crop protection management scheme (paper IV).  
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3.2   Methods 

 

3.2.1   Fieldwork and questionnaires 

During the spring staging of pink-footed geese in April and May 2011-12, I went to Nord-Trøndelag to 

do fieldwork. As a pilot, I had short meetings with around 15 farmers who had previously been in 

contact with the authorities regarding “goose problems”. Talking to farmers gave me a broad 

perspective of their struggle with geese; their thoughts on the current subsidy scheme, their 

experience with crop protection, the patterns of goose grazing across the spring season, between years 

and according to the age of the crops, as well as gaining insight in their general ideas for new 

approaches. Before arrival in Nord-Trøndelag in 2011, I had prepared a randomly stratified selection 

of ten areas known to be used by geese. Aided by other members of the project group and the county 

governor’s office, we sent out questionnaires to all landowners within these ten focus areas, to get a 

quantitative range of opinion and approach to the “goose problem”. The questionnaires had multiple 

questions regarding the goose staging period in Nord-Trøndelag, for example; whether or not the 

landowners scared geese off their fields, and if ‘yes’ what type of crop they protected. We also asked 

how often they scared, how much time they used and if they used devices, such as stationary 

deterrents or vehicles (used in paper II and IV). For all fields included in the questionnaire survey, I had 

40 students of Nord University in Steinkjer, their teacher and myself, to do a standardised goose 

dropping count procedure including sward height measurements on May 9-11, as I wanted to relate 

farmers’ perception of the “goose problem” to actual goose use (paper II). Moreover, the dropping 

counts and sward heights were to be used in the updated version of the species distribution model of 

the entire area utilised by pink-footed geese (paper III). To carry out the field experiment on effects of 

scaring on goose use in spring 2012, I had permission from landowners of 21 grass pastures to do daily 

systematic scaring throughout the spring season. I had divided the fields into categories defined by a 

fixed number of scaring events per day. In addition, I counted goose droppings and measured sward 

height once a week on all 21 fields plus 11 subsidised fields used as controls (paper I). To support the 

economic analysis, we sent out another questionnaire survey in 2017 to ten farmers we knew had 

goose problems to ask them about reseeding rates of pastures with and without geese and how much 

time they used in all stages of reseeding (used in paper IV). 

 

3.2.2   Data preparation and statistics 

I have been using spatially explicit data such as layers of properties (landownership), infrastructure, 

waterbodies, weather data and subsidised fields, all of which have been provided by Norwegian 
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authorities (paper I-IV). For several years, colleagues have continuously mapped locations of goose 

roosts (paper I-IV).  

I have obtained costs on all factors related to farming from official sources like ‘Statistics Norway’ and 

the Norwegian Farmers’ Advisory Association. Alternatively, I asked some key farmers directly, but 

independently of each other (paper IV). 

I have used ‘ArcGIS’ for all preparation and analyses of data in spatial format and ‘R’ for all calculations, 

statistical analyses (paper I-IV) and the species distribution model (paper III). 

 

3.3   Project results 

In paper I, I found that human scaring did affect how much geese used the pastures subjected to 

scaring. Because of the multilevel approach with different categories of daily scaring, it was possible 

to establish that there was a threshold level somewhere between two and five times of scaring per 

day and that if scaring was done five times or more per day goose droppings on average decreased by 

more than 74% as calculated for the entire season. Already after one week, there were 50% less 

droppings as compared to the control pastures and up to 95% less at the end of the goose-staging 

period. Hence, for farmers in Nord-Trøndelag, scaring persistently five times or more per day during 

the entire goose season can reduce crop loss substantially. 

In paper II, results showed that there is no relationship between farmers’ reported level of scaring and 

the distance of the pastures to goose roosting sites. Several other studies have shown that distance to 

roost is a key determinant of goose distribution and abundances, thus I used this parameter instead of 

goose presence or dropping counts, as these would not be independent of goose scaring. Plotting 

dropping counts from the non-scaring control fields against distance to roosts confirmed these 

previous results. This two-step approach led me to conclude that farmers’ perception of the “goose 

problem” is not necessarily strictly related to the actual scale of the problem. 

In paper III, we built a resource depletion model that we used to estimate whether enough resources 

are available to accommodate all geese within the area covered by the subsidy scheme, considering 

the dynamics of food resources, including depletion by geese. Result showed that all geese could be 

accommodated, but that crop yield loss appear to depend on weather, land use and size of subsidised 

farmland. One of the parameters used in the resource depletion model is a species distribution model 

that I produced based on the dropping counts from fields in the ten areas investigated in 2011. This 

model has been used by the Nord-Trøndelag county authorities for management of the subsidy 

scheme for 2014-15. 
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In paper IV, I used the yield loss values per field from the resource depletion model (from paper III) 

and the goose use reduction due to scaring (from paper I), to calculate and compare whether doing 

nothing, getting subsidy or using scaring is the best economic choice for farmers. Results showed that 

when farmers protect crops by scaring the loss is smaller as compared to doing nothing (laissez faire 

approach). However, results showed that getting subsidy more than counterbalances the crop yield 

loss, which makes this the best choice of them all profit-wise. Moreover, our scenarios showed that 

the new scheme with graduated subsidy, introduced in 2016, seemed to compensate the yield loss 

effectively, as almost all farmers, regardless of distance to roost, had positive economy balance, given 

the right placement in the scheme.  

 

3.4   Conclusions 

At the beginning of this project, I set out to investigate how a local pink-footed goose management 

scheme could be optimised. I wanted to investigate how farmers could minimise the negative 

implications of foraging spring-staging geese on farmland as well as providing regional Norwegian 

authorities with tools to optimise the current subsidy scheme. During this project, I have built a species 

distribution model that on a map shows the probability of geese during spring. The map has already 

been in use by the authorities to select which of the farmers, who applied for subsidy, were most likely 

to have crop loss and consequently should be considered for subsidy. By an experimental field design, 

I have showed that farmers who are not part of the subsidy scheme, need to protect their pastures by 

scaring geese at least five times per day during spring-staging to decrease goose use to around a 

quarter of the expected. Nevertheless, I have also found that there was no relationship between how 

much farmers scare compared to actual goose use, implying that farmers’ perception of the problem 

is disproportionate to the actual problem. This emphasises the importance of using objective tools to 

distribute subsidy as the level of complaints not always express who suffers the most. Finally, I 

calculated the cost of willingly hosting geese as compared to protecting crops and found that receiving 

subsidy is the better choice if one only considers the economy involved. Overall, the questions 

answered in this thesis provide both farmers and authorities with new knowledge on how to move 

forward in the alleviation of the goose–agriculture conflict in Norway. However, the framework for all 

of the obtained results can be adapted to other wildlife–agriculture conflicts, especially those where 

subsidy schemes are about to be implemented.  
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