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PreFAce

ecosystem services that sustain agricultural productivity, such as pollination and natural pest 

control, are central to Fao’s strategic goal of “sustainable management and utilization of 

natural resources, including land, water, air, climate and genetic resources for the benefit of 

present and future generations”.

the role and importance of ecosystem services has risen to the attention of policymakers 

globally, through the Millennium ecosystem assessment that was carried out several years 

ago. in addition to being a much-researched scientific topic, ecosystem services have been 

taken up in the focal areas of a number of international initiatives and fora, including the 

convention on Biological diversity’s aichi Biodiversity targets, the current draft proposal 

for sustainable development Goals and the intergovernmental science-policy platform on 

Biodiversity and ecosystem services (lpBes).

yet the divide between science, knowledge and policy is still wide; while ecosystem services 

are recognised in policy documents and in the scientific literature, there is a lack of clear 

and specific guidance on how their effective functioning can be supported through policy 

measures. the knowledge of local communities on the importance of ecosystem services is 

often profound and intimately tied up with their livelihoods and wellbeing, yet again the 

interfaces with both policy and science are poorly articulated.

the intergovernmental science-policy platform on Biodiversity and ecosystem services 

(lpBes) is intended to strengthen the interface between the scientific community, 

knowledge-holders and policymakers, and build capacity for and strengthen the use of 

science and knowledge in policymaking. it has taken, as the focus of its early deliverables, 

a “thematic assessment of pollinators, pollination and food production”. Fao, in its role as 

coordinator and facilitator of the international pollinator initiative, has been working with 

a large number of countries in assembling a stronger knowledge base on pollination services 

and measures to conserve and sustainably use pollinators in sustainable agriculture. in one 

specific focal area, Fao developed a protocol to identify and assess pollination deficits 
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in crops. through the support of the Global environment Facility (GeF), the United nations 

environment programme (Unep) and the norwegian environment agency, partners in eleven 

countries and indigenous communities in southern india have been trained and supported to 

apply the protocol to pollinator-dependent crops. a global meta-analysis is emerging from 

this endeavour, with strong indications that pollination deficits may exist in a wide variety of 

farming systems across the world. 

these scientific findings require action. at a workshop convened in naro Moru, Kenya 

(september 2013), researchers and policymakers from the eleven countries considered the range 

and types of actions that can address pollination deficits, and developed an indicative set of 

policy responses. Fao has subsequently worked with its partners and with the Berkeley Food 

institute to elaborate on the scope of these proposed policy responses, to safeguard ecosystem 

services such as pollination that underpin resilient agricultural systems. it is our hope that this 

document will be a first step to close the gap between science, knowledge-holders and both 

environmental and agricultural policy-makers.
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Bee signs designed and built by students (Great Sunflower Project, Peralta Elementary School, Oakland California).
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eXecUTiVe sUMMAry

|| Biodiversity and ecosystems are critical to human well-being and agricultural production, and 

are under increasing threat.

|| in the last decade, the science on the valuation of ecosystem services has progressed rapidly 

and numerous entities have developed best practices protocols in an effort to reverse the 

trend of degradation. however, many governments still need to take steps to integrate these 

efforts into decision and policy-making.

|| pollination services, being relatively well understood, can serve as a case study to promote 

a broader agenda for protecting ecosystem services. pollination is typical of many ecosystem 

services, which are “provided” by small and often inconspicuous organisms (e.g. natural 

pest control, soil nutrient cycling) that have not received sufficient attention within policy 

environments. 

|| concerted efforts towards awareness raising and mainstreaming must take place. Mainstreaming 

implies ensuring that the positive or negative impacts of policies on ecosystems and their 

services are considered during both the policy design and the policy implementation phase, 

as well as ensuring the existence of policies tailored to the promotion of ecosystem services. 

|| researchers have outlined a useful model for mainstreaming ecosystem services based on socially 

relevant, user-inspired research, stakeholder empowerment and adaptive management. While the 

intergovernmental platform on Biodiversity and ecosystem services (ipBes) process forms part 

of the overall assessment process, it should take into consideration the tools required by policy-

makers for successful planning and management. importantly, mainstreaming is more likely to 

succeed if users of ecosystem services are engaged early in the policy development process. 

|| concrete examples of targeted and effective approaches exist for conserving pollinator and 

pollination services, and policy-makers should take these approaches into consideration. 

|| Key thematic areas of successful approaches which decision-makers can support include: 

|l pollinator-friendly pesticide policies;

|l conservation and enhancement of pollinator habitats;

|l valuation, incentives and payments for ecosystem services;

|l participation, knowledge-sharing, and empowerment of rural and indigenous peoples and 

local communities;

|l collaborative research and outreach; and

|l public awareness raising and knowledge sharing.



Top: Vegetable market, Mankessim, Ghana; below: leaf cutter bee approaching sun hemp flower, Turkana, Kenya.
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section 1
inTrodUcTion

1.1 ecosysTeMs Are essenTiAl For HUMAn liFe
ecosystems provide numerous physical goods such as food and timber that contribute to the 

quality of life and constitute essential inputs to local and global economies. in addition to 

these tangible goods, ecosystems provide less visible processes, such as water purification, 

soil formation and pollination, that are also necessary to support human life but are less 

likely to be acknowledged for their importance (Mea, 2005b). these goods and processes 

obtained from ecosystems are known collectively as ecosystem services and are generally 

categorized into four types depending on their function: provisioning, regulating, habitat, 

and cultural and amenity services (teeB, 2010). Box 1 provides an explanation of these 

categories and offers additional examples.

Box 1

sUMMAry oF Key deFiniTions  

An ecosystem, as defined in the convention on Biological diversity (cBd), is “a dynamic complex of 
plant, animal and micro-organism communities and their non-living environment interacting as a 
functional unit”.

 ecosystem services are “the benefits obtained from ecosystems” and are generally categorized as:

|| Provisioning services: the products derived from ecosystems (e.g. food, water, timber, fibre);
|| Regulating services: the benefits derived from ecosystem processes (e.g. regulation of climate, 

floods, diseases, wastes, water quality, pollination, soil formation);
|| Habitat services: ecosystems provide habitats for plants and animals; certain services 

(e.g. maintenance of genetic diversity, maintenance of life cycles of migratory species) depend on 
the condition of the habitat; and

|| Cultural and amenity services: non-material benefits from ecosystems (e.g. recreation, aesthetic 
enjoyment, spiritual fulfilment, scientific knowledge) (TeeB, 2010). 
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Biological diversity, or biodiversity, is defined in the cBd as “the variability among living organisms from 
all sources, including terrestrial, marine and other aquatic ecosystems and the ecological complexes of 
which they are a part”. 

Agricultural biodiversity, or agrobiodiversity, “includes all components of biological diversity of 
relevance to food and agriculture, and all components of biological diversity that constitute agricultural 
ecosystems” (cBd, coP decision V/5).

Agricultural extensification refers to the increase in areal extent of agriculture (Foley et al., 2011; 
Power, 2010), whereas agricultural intensification indicates the increase in production on the same land 
footprint (Foley et al., 2011; diaz and rosenberg, 2008; Tilman et al., 2002). 

Agroecology is a broad term that involves “the application of ecological concepts and principles to the 
design and management of sustainable agro-ecosystems” (Altieri, 1995). An agroecosystem is “a site 
or integrated region of agricultural production – a farm, for example – understood as an ecosystem” 
(Gliessman, 2006). Agroecology is not only a scientific discipline but also a practice with a guiding set of 
principles and methods utilized by farmers, as well as a movement that seeks to rethink the interaction 
of agriculture, people and the environment (Gliessman, 2006; Wezel et al., 2009).

Underpinning the concept of ecosystem services is the idea that the value of an ecosystem 

is greater than the sum of its parts, and that certain benefits are the result of the interactions 

of different components of the system. For example, healthy and highly functioning ecosystems 

are often more resilient and can recover more quickly when faced with disturbances such as 

flooding. correspondingly, highly modified or simplified ecosystems, such as agricultural regions 

experiencing extensive deforestation, are often prone to greater risk and severity of flooding 

(Bradshaw et al., 2007). thus, in addition to conserving tangible natural resources, attention 

must be paid to the ecological processes that also provide essential services. Box 2 provides 

further details of the interrelations between ecosystem services and agriculture.

Box 2

ecosysTeM serVices And AGricUlTUre 

Agriculture is the world’s largest managed ecosystem accounting for approximately 50 percent of the 
terrestrial land surface (Foley et al., 2005). Agriculture not only relies on critical ecosystem services 
such as pollination, pest control and soil fertility to produce provisioning services (e.g. food, fibre and 
fuel), but can also contribute to regulating ecosystem services such as carbon sequestration and water 
purification. Thus, ecosystem services flow both to and from agriculture (Figure 1).

in turn, agriculture affects and is affected by ecosystem “disservices”. For example, pests may invade 
agricultural fields from nearby semi-natural habitats, constituting an ecosystem “disservice”. Agricultural 
management practices may lead to ecosystem disservices both on the farm (e.g. use of pesticides that 
harm pollinators) and off the farm (e.g. nitrate and phosphate pollution and the accumulation of toxic 
pesticides). The latter impacts are also known as “negative externalities”, generally defined as negative 
impacts on society that are not accounted for by the producer or consumer of the goods. 
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The balance of services to disservices produced by agriculture depends on the way in which agricultural 
lands are managed. Agroecological methods are sometimes considered to produce fewer provisioning 
services (e.g. lower crop yield), but higher levels of regulating services (e.g. better water quality, soil 
fertility) and fewer externalities (Foley et al., 2005). However, there is some evidence to suggest that 
agroecological methods can produce similar or higher yields in certain cases, while still generating 
multiple ecosystem goods and services (FAo, 2014; Midler et al., 2012; Pretty et al., 2006). industrialized, 
chemical-based agriculture often replaces ecosystem service inputs with external, purchased inputs such 
as pesticides, fertilizers and managed honey bees. While such systems often produce high yields, they 
produce few regulating services and many negative externalities (Foley et al., 2011; Kremen and Miles, 
2012; raudsepp-Hearne et al., 2010). Additional investment in developing agroecological methods, 
which have historically been underfunded relative to conventional agriculture (carlisle and Miles, 2013), 
could potentially close yield gaps between agroecological and conventional agriculture.

The larger landscape in which agriculture is embedded produces ecosystem services and disservices that 
affect agroecosystems. For example, nearby natural habitats can export both beneficial insects such 
as natural enemies and pollinators onto crop fields, as well as pest organisms. in turn, agriculture 
also affects the larger landscape. For example, agriculture that supports native pollinators might also 
contribute pollinators to the reproduction of non-crop plants in adjacent natural habitats. conversely, 
agricultural waste products, such as nitrate and phosphate runoff or pesticides, can adversely affect the 
health of surrounding landscapes and peoples (Kremen and Miles, 2012).

Figure 1

FloWs oF ecosysTeM serVices And disserVices To And FroM AGricUlTUre

Provisioning services:
|� Food, fiber, and fuel 
production

non-marketed services:
|�  Water supply
|�  soil conservation
|�  climate change mitigation
|�  aesthetic landscapes
|�  Wildlife habitat

Feedback effect of dis-services from 
agriculture to agricultural input  

(e.g. removal of natural enemy habitat can 
eneurage pest outbreaks)

supporting services:
|� soil structure and fertility
|� Water provision
|� Genetic biodiversity

AGricUlTUrAl 
ecosysTeMs

ecosystem dis-services:
|� pest damage
|� competition for water from 
other ecosystems
|� competition for pollination

ecosystem dis-services:
|� habitat loss
|� nutrient runoff
|� pesticide poisoning of 
non-target species

regulating services:
|� soil retention
|� pollination
|� dung burial
|� natural control of plant pests
|� Food sources & habitat for   
beneficial insects
|� Water purification
|� atmospheric regulation

To
Fr

oM

To FroM

To
FroM

Source: zhang et al., 2007.
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1.2 PollinATion is A KeysTone ecosysTeM serVice 
pollination, the process of moving pollen from the male anther to the female stigma within the 

same flower or in another flower, is an example of a keystone ecosystem service that is critical 

for agricultural productivity, as well as the promotion of broader diversity and ecosystems. the 

process is sometimes also referred to as “pollination services” and for the purposes of this paper 

the two terms are used interchangeably. eighty-six percent of all flowering plant species require 

an animal pollinator to reproduce (ollerton, Winfree and tarrant, 2011). about one-third of food 

production depends on animal pollinators, and 75 percent of all fruits and vegetables increase 

production when visited by animals (Klein et al., 2007). and yet, as is typical of many ecosystem 

services that are provided by small and often inconspicuous organisms, pollination services 

have not yet received adequate recognition within many policy environments. however, several 

programmes and policies related to the conservation and promotion of pollinators have achieved 

success. thus, pollination services can serve as a case study for the promotion of ecosystem 

services through public policy. accordingly, this report outlines several key considerations for 

mainstreaming and suggests specific policy responses to pollinator and pollination service 

declines (Kremen and Miles, 2012; lin, 2011; thompson et al., 2011). 

1.3 BiodiVersiTy is iMPorTAnT For THe ProVision oF  
ecosysTeM serVices 

Biological diversity, or biodiversity, is a broad term that describes the variety of life on earth – 

from tiny microorganisms to plants and animals, and from genes to ecosystems. diversity of life 

is a critically important component of the healthy, functioning ecosystems upon which human 

life and well-being depend (Mea, 2005a). in the context of farms and ranches, agricultural 

biodiversity (or agrobiodiversity) refers to the diversity of life within the farming system, ranging 

from soil microorganisms to the diversity of genetic resources, crops, insects and other species 

that are needed for production. the term also includes diversity in surrounding landscapes and 

ecosystems that influence agriculture (http://www.cbd.int/agro/whatis.shtml).

1.4 GloBAl declines in BiodiVersiTy And ecosysTeM serVices 
despite their importance to human well-being, biodiversity and ecosystem services face increasing 

threats worldwide, with consequent negative impacts on human quality of life. the Millennium 

ecosystem assessment, conducted in 2005, estimates that 60 percent of ecosystem services are 

being degraded or not being regenerated quickly enough to meet demand. pollination, the focus 

of this report, was identified as an example of an ecosystem service whose capacity is currently 
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being degraded due to the global decline in pollinator abundance (Mea, 2005b). section 2.3 

provides an explanation of current trends. 

1.5 neGATiVe iMPAcTs oF ecosysTeM declines on AGricUlTUre,  
Food secUriTy And nUTriTion

the global trend towards biodiversity and ecosystem service loss is especially concerning with 

regard to agriculture, since agricultural productivity is reliant upon a multitude of these often-

invisible ecosystem services (Foley et al., 2005; Kremen and Miles, 2012; zhang et al., 2007). 

the degradation of ecosystem services necessary for agriculture, coupled with the likely increase 

in demand for food and continual inequities in food systems with regard to land and food 

distribution, could limit the world’s ability to move towards global food security and meet 

nutritional requirements for the world’s population (tomlinson, 2013).

1.6 iMPlicATions And cAUses oF ecosysTeM decline
the causes of ecosystem service decline vary depending on the individual service and by region, 

but common drivers of ecosystem change include climate change, land conversion, pollution, over-

exploitation, and invasive species and disease (nelson, 2005). despite the reliance of agriculture 

on ecosystem services, many agricultural and land management practices are contributing to 

broader ecosystem service decline. For example, worldwide agricultural extensification (the 

increase in areal extent of agriculture) has resulted in the conversion of forests and grasslands 

to agricultural lands, reducing the land available for wildlife habitats including for pollinators 

(Foley et al., 2011; power, 2010). Furthermore, some forms of agricultural intensification (increase 

in production for the same land footprint), have resulted in multiple negative externalities that 

reduce biodiversity and ecosystem services. specifically, highly simplified agricultural systems 

(monocultures) that rely heavily on synthetic fertilizers and biocides (e.g. herbicides, fungicides 

and insecticides) often result in externalities such as water pollution and marine dead zones, 

pest and weed resistance, pesticide toxicity to animals and humans, and other human health 

impacts (diaz and rosenberg, 2008; Foley et al., 2011; tilman et al., 2002). 

1.7 MoVinG ToWArds solUTions –  
coUnTerinG or MiTiGATinG AdVerse Trends

While many current agricultural practices contribute to ecosystem decline, agriculture itself can 

form part of the solution by emphasizing agroecological methods. agroecological methods are 

knowledge and labour-intensive practices that increase productivity via biological, rather than 
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chemical, mechanisms by understanding and manipulating the ecological processes within the 

agroecosystem. examples of agroecological techniques include use of cover crops, crop rotation 

and crop-livestock mixtures. through the optimization of natural processes, agroecological 

farming can promote biodiversity and the regeneration of ecosystem services – both those 

that provide benefits to society (e.g. carbon sequestration, improved water quality, aesthetic 

landscapes, wildlife conservation) and those that enhance the productivity, resilience and 

stability of farms (e.g. pollination, pest control, soil fertility, water storage) (Kremen and Miles, 

2012; zhang et al., 2007). 

in the last decade, knowledge of agroecology and the value of ecosystem services has 

progressed rapidly, yielding protocols for sustainable farming best practices that can be utilized 

in a variety of farming environments and landscapes. however, many governments still need to 

take steps to integrate these efforts into decision and policy-making. as indicated, this report 

pays particular attention to the mainstreaming of pollination services (see Box 3).

Box 3

WHAT is MAinsTreAMinG? 

Mainstreaming ecosystem services “means ensuring that the positive or negative impacts of policies on 
ecosystems and their services are considered during both the policy design and the policy implementation 
phase”, as well as ensuring the existence of policies tailored to the promotion of ecosystem services 
(Maes et al., 2013). The overarching goal of mainstreaming is to incorporate key concepts into planning 
processes in all relevant sectors and ultimately to influence human behaviour (cowling et al., 2008).

there are two major challenges to this effort. First, many of these services are effectively 

invisible, thus, their value is underappreciated or unrecognized by governments and citizens. 

pollination, for example, is frequently taken for granted as a “free” service provided by nature 

that will inevitably continue. second, while ecosystem services doubtlessly provide tremendous 

economic value to individuals, communities and nations, efforts to conserve or restore ecosystem 

service levels may not show an economic return on investment for several years. For example, if 

a farmer switches away from pesticides to biologically based pest-control mechanisms, they may 

not see an increase in native pollinators for several years and thus, must continue to supplement 

the pollination process with rented honey bees. the long-term nature of conservation and 

restoration can pose challenges to both individuals in terms of behaviour modification, as well 

as to policy-makers who want to see a regular return on investment to support the continuation 

of restoration activities. the intent of this report is to provide strategies for mainstreaming 
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pollination services and also to outline specific pollinator policy approaches in the hope that 

these challenges may be overcome. 

1.8 AGricUlTUre AT A crossroAds 
it is an opportune time to move forward on mainstreaming ecosystem services at both 

national and international levels. Major transformations are occurring and momentum in the 

international dialogue around food and agriculture is increasing, with more attention being paid 

to the importance of safeguarding ecosystem services and protecting biodiversity, including 

for pollinators. Box 4 identifies key international sustainability efforts into which ecosystem 

services (especially pollination services) could be incorporated. policy measures are also needed 

at the national and regional levels. lessons can be derived from initial efforts to incorporate 

pollinator protection and ecosystem services in agricultural and environmental policy efforts. 

Box 4

inTernATionAl enTry PoinTs For MAinsTreAMinG ecosysTeM serVices

These international plans and agreements, while in no way exhaustive, offer support for mainstreaming 
ecosystem services such as pollination into national plans and laws related to these efforts.

|| Post-2015 sustainable development Agenda/sustainable development Goals: With the Millennium 
development Goals set to expire in 2015 several processes are underway to identify the objectives 
and action items for the next international development agenda, with an increased emphasis on 
sustainability (Un desA). This agenda offers an excellent entry point for including the importance 
of ecosystem service conservation. While not yet ratified or operational, there have been promising 
movements in this direction. The United nations working group charged with developing the specific 
goals and metrics has recently released their proposed agenda, which included the following goal: 
“Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, 
combat desertification, and halt and reverse land degradation and halt biodiversity loss” (Goal 15) 
(Un open Working Group sdG, 2014).

|| convention on Biological diversity, national Biodiversity strategies and Action Plans (nBsAPs): These 
plans are the main instrument for incorporating the goals of the convention on Biological diversity 
at the national level and provide an opportunity to incorporate ecosystem services in a local and 
contextualized manner. The convention has developed a strategic plan for the period 2011–2020, 
with 20 “ambitious but achievable” targets, known as the Aichi Biodiversity Targets. Target 14 is of 
particular relevance: “By 2020, ecosystems that provide essential services, including services related 
to water, and contribute to health, livelihoods and well-being, are restored and safeguarded, taking 
into account the needs of women, indigenous and local communities, and the poor and vulnerable”. 
While a majority of countries have submitted plans, very few have included activities focused on 
pollination services (http://www.cbd.int/nbsap/).

|| committee on World Food security (cFs): established in 1974, but reformed in 2009 to include a 
wider group of stakeholders, the committee on World Food security serves as a forum to review 
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policies related to food security (http://www.fao.org/cfs/cfs-home/cfs-about/it/). The committee 
has developed guideline documents in two policy areas, land tenure and responsible agricultural 
investment, for United nation member countries to put into practice. The implementation of these 
guidelines offers opportunities to incorporate ecosystem services. 
|� Voluntary Guidelines on Land Tenure: This voluntary agreement is intended to “provide guidance to 
improve the governance of tenure of land, fisheries and forests with the overarching goal of achieving 
food security”. These guidelines acknowledge that sustainable development and management of 
natural resources is largely influenced by land ownership. efforts to implement these guidelines 
could take into account governance of ecosystem services, including pollination (cFs, 2012).
|� Responsible Agricultural Investment: This set of guidelines identifies principles for responsible 
agricultural investments. it emphasizes the linkage between the viability of agricultural investments 
and the health of ecosystems, and suggests taking a “holistic approach in terms of human, animal, 
environmental and overall public health”. This document can serve as a resource for incorporating 
ecosystem services into agricultural investments (cFs, 2014).
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2.1 WHAT is PollinATion?
pollination is the process of moving pollen from the male anthers to the female stigma 

within the same flower or in another flower or individual plant. the transfer of pollen can 

occur inanimately by gravity, wind and water or via living animals. Bees are thought to 

be the most important pollinators in most environments, including agroecosystems, but 

many other animals also provide pollination services, including birds, bats, flies, butterflies, 

moths and beetles. the process of pollination occurs prior to fertilization, which produces 

fruits, vegetables and seeds for food production, as well as the spread of a plant’s genetic 

material, and thus is critical for agriculture (Buchmann and nabhan, 1996). Box 5 explores 

the distinction between wild and managed pollinators.

Box 5

Wild Vs. MAnAGed PollinATors

An important distinction must be made between wild and managed pollinators. Both wild and 
managed pollinators can provide pollination services for agricultural crops. Globally, honey bees 
(Apis mellifera) are the predominant pollinators managed for agricultural use. Honey bees have the 
capacity to increase yield in the majority of animal pollinated crops (Klein et al., 2007). However, 
native bees and other wild pollinators also contribute substantially to agricultural production, and 
their significance worldwide has only been recently appreciated. specifically, a new global study 
found that crop yields respond more positively to increases in wild pollinator densities than to 
increases in honey bee densities. While both honey bees and wild bees contribute to crop pollination, 
honey bees, it is now known, cannot fully substitute for the positive yield effects attributed to wild 
pollinators. Although a market has emerged to rent managed pollinators to farmers to pollinate large 
monoculture crops under intensive production, many farmers around the world rely entirely on wild 
pollinators (Garibaldi et al., 2013).

section 2
BAcKGroUnd on PollinATors 
And PollinATion
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2.2 VAlUe oF PollinATion For THe GloBAl Food sUPPly 
as indicated previously, pollinators play an important role in sustaining global biodiversity. 

eighty-six percent of all flowering plants utilize animal-mediated pollination in order to 

reproduce (ollerton et al., 2011). Global trends in production show that the acreage of crops 

requiring pollination is increasing (aizen et al., 2008). the overall value of pollination services 

globally is estimated to be approximately c=153 billion per year (Gallai et al., 2009).

Figure 2

conTriBUTion oF Wild Bees And Honey Bees To seed And FrUiT seT, in A GloBAl AnAlysis
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relative visitation by honey bees and wild insects to flowers of 41 crop systems on six continents. honey bees occur as domesticated colonies in 
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additionally, pollination is a process vital to food security and ensuring the availability 

of a diverse human diet. seventy-five percent of the world’s major food crops, from cacao to 

pumpkins, benefit from or are reliant on animal-mediated pollination. While these crops account 

for only 35 percent of the world’s food production by volume (Klein et al., 2007), they provide 

greater nutritional value in terms of micronutrient content. For example, 98 percent of the 

available vitamin c, 55 percent of available folate and 70 percent of vitamin a comes from 

animal-pollinated crop plants. in contrast, most staple crops such as rice and wheat are not 

reliant on pollinators for reproduction. these crops may represent a larger share of global caloric 

intake, but contain relatively few vitamins, minerals and other micronutrients important for 

human health (eilers et al., 2011).

2.3 declines in PollinATion serVices And iMPlicATions
honey bees (Apis mellifera), the most common managed pollinator, have experienced exacerbated 

rates of colony losses across the Global north in recent years, from an average of 30 percent 

in the United states to as high as 85 percent in the Middle east (neumann and carreck, 2010). 

less is known about wild pollinator populations due to limited and uncoordinated monitoring 

systems, but even with imperfect data there are examples of decline and even extinction (potts 

et al., 2010). Bumble bees are the most studied group of native bees. assessment in europe has 

shown that 24 percent of bumble bees are faced with extinction and an analysis of the status of 

all north american bumble bee species, by the Xerces society in conjunction with the continent’s 

leading bumble bee scientists, shows that approximately one-third of all species face serious 

threats to their conservation (hatfield et al., in prep). For example, due to many local population 

extinctions, the ranges of certain bumble bee (Bombus) species in the United states have 

contracted by up to 87 percent, while relative abundance has declined by 96 percent (cameron 

et al., 2011). Furthermore, species losses and dominance by a smaller number of species have 

been reported in both the netherlands and the United Kingdom (Biesmeijer et al., 2006). a 

recent study showed that three-quarters of UK butterflies showed a 10-year decrease in either 

their distribution or population levels (Fox et al., 2007).

Further losses to pollination services would have serious and substantial economic impacts. 

declines in pollination may result in pollination deficits, which typically manifest as reduced 

crop yields and/or deformed fruit (Klein et al., 2007). depending on which crops are most 

affected, these reductions may significantly impact human nutrition in terms of the availability 

of many micronutrients (chaplin-Kramer et al., 2014; eilers et al., 2011). Finally, because of the 

importance of pollination for conservation of biodiversity, losses of pollinators could affect the 
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abundance and diversity of plant species, which in turn would impact the functionality of the 

ecosystem and the provision of other ecosystem services (Kevan, 1991).

2.4 MUlTiPle THreATs reqUire MUlTiPle APProAcHes
the global declines in pollinator populations and diversity are thought to be the result of several 

phenomena: habitat destruction, pesticides, diseases and parasites, invasive species and climate 

change. it is also hypothesized that these individual drivers may combine to produce negative 

synergistic effects (potts et al., 2010). in the absence of a single explanation, multiple policy 

approaches in a variety of sectors must be adopted to mitigate the declines. chapter 3 identifies 

some pre-policy considerations and suggested activities to create an enabling policy environment 

for mainstreaming pollination services. chapter 4 then outlines some of the thematic areas 

surrounding successful approaches that take into account the causes of decline. 

s e c T i o n  2 .  B A c K G r o U n d  o n  P o l l i n AT o r s  A n d  P o l l i n AT i o n
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3.1 sUGGesTed PrereqUisiTe AcTiViTies For MAinsTreAMinG
research on best management practices and valuation of ecosystem services has increased 

over the past decade, however the concept of ecosystem services is still not well understood 

or recognized at the policy level in many regions of the world. While intended to provide 

a more holistic description of the value and functions of ecosystems, policy-makers often 

perceive the concept of ecosystem services in largely abstract terms. thus, concerted and 

targeted awareness-raising and mainstreaming efforts are essential for both policy-makers 

and the broader public (cowling et al., 2008). 

one of the challenges to mainstreaming ecosystem services into public policy is that 

conservation efforts must protect tangible species and resources, as well as less visible 

ecosystem processes (Global pollination project, n.d.). Whereas species protection is often 

well codified in laws and regulations, policies to support the ecological processes themselves 

are less common. For example, certain types of species may enjoy legal protection, such as 

endangered species (e.g. United states endangered species act; international convention on 

trade in endangered species) or migratory species (e.g. international treaties on migratory 

birds), but such species are not always relevant to provision of specific ecosystem services. 

the objective of this section is to provide considerations for incorporating the concept of 

ecosystem services into decision-making.

several actions prior to policy introduction can significantly improve the chances of successful 

adoption. table 1 outlines several important considerations identified by cowling et al., and 

provides pre-policy activities to facilitate the mainstreaming process (cowling et al., 2008). 

section 3
Policy deVeloPMenT Process

s e c T i o n  2 .  B A c K G r o U n d  o n  P o l l i n AT o r s  A n d  P o l l i n AT i o n
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table 1

Key considerATions And Pre-Policy AcTiViTies To FAciliTATe MAinsTreAMinG

Key considerATions BeFore BeGinninG
MAinsTreAMinG

Pre-Policy AcTiViTies To FAciliTATe 
THe MAinsTreAMinG Process

actors in all relevant sectors, including, those outside 
of the environmental and natural resource sectors, must 
understand the importance and value of conserving 
ecosystem services.

 � conduct outreach and education across government 
agencies.

 � identify messaging strategies that link ecosystem 
services and environmental conservation to other 
priority areas such as health, safety, the economy 
or poverty reduction. ascertain the elements of 
importance to a particular policy-maker and tailor the 
communication strategy accordingly, this increases 
the likelihood of a receptive audience (Watson, 
2005). For example, focusing on the importance of 
pollination services for fruit and vegetable production 
may prove a useful “hook” for policy-makers aiming 
to increase fruit and vegetable intake to improve 
nutrition and dietary health.

increased awareness of ecosystem services does not 
necessarily translate into behavioral changes and/or 
action.

 �Utilize behavioural change strategies such as social 
marketing, defined as “the theory and practice of 
marketing an idea, cause, or behavior” (Kotler, 1971, 
2011). common in the health sector, this practice 
is based on identifying the internal and external 
barriers to behaviour change and strategizing specific 
ways to overcome these identified barriers (cowling 
et al., 2008). For example, to reduce pesticide use 
among farmers, this approach would identify common 
barriers (e.g. lack of knowledge of alternatives) and 
tailor strategies accordingly (e.g. provide extension 
materials and services for technical support).

new policy initiatives require human resources, 
institutional capacity, and funding for successful 
development and implementation.

 � identify the people and organizations with the 
interest and expertise to ensure progress on new 
policy development. determine the nature of skills, 
knowledge or resource gaps and establish how they 
may be bridged (api, 2007).

 � plan for and ensure adequate funding and institutional 
capacity for future policy implementation. 

Because ecosystem services operate at many different 
spatial and temporal scales, the policy response 
must take into account the corresponding levels of 
government. therefore, coordination among agencies is 
of particular importance. While pollination is managed 
primarily at the local level, higher-level policies at the 
regional, national and international levels can also 
have a major impact.

 � explore the creation of new organizations and/
or agencies or develop funding, human resource 
capacities, training and institutional support within 
existing agencies to help manage communication, 
implementation and information across sectors and 
levels of government. take advantage of existing 
capacities where possible for implementation.

 � conduct a survey of existing formal laws (statutes, 
codes, etc.) and informal policies (proclamations, 
resolutions, etc.) at federal, state and local levels. 
catalogue all relevant provisions that may impact 
the specific ecosystem service and identify potential 
conflicts between different laws. For example, Brazil 
(Jorge da cunha, 2010) and canada (tang et al., 2010) 
performed surveys to catalogue regulations supportive 
and harmful to pollinators and identified additional 
regulations that could effectively include pollinators. 

Source: adapted from cowling et al., 2008.

s e c T i o n  3 .  P o l i c y  d e V e l o P M e n T  P r o c e s s
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it is very important to engage with key stakeholders to discuss and identify challenges and 

possible solutions related to pollinator losses and associated ecosystem service declines. Main 

stakeholders with strong interests and insights will include farmers (and other land users), 

representatives from non-government and government organizations, researchers and even food 

businesses in the supply chain. a consultation process and/or participatory dialogue inclusive 

of multiple stakeholders is essential to understand and address different perspectives and needs, 

and will confer many benefits to policy implementation (e.g. higher-quality decisions, greater 

legitimacy of decisions, increased compliance) (Menzel and teng, 2009). this kind of discussion 

can also introduce stakeholders to potential policy ideas, based on information from other 

regions or countries, and discuss possible implications. engaging farmers in these processes 

is particularly important, as they are likely to be impacted directly by potential laws, policies, 

incentives and so on.

3.2 THe Process oF MAinsTreAMinG
policy is developed through social processes, yet much of ecosystem services research does not 

acknowledge that this process is often non-linear and subject to political realities and the whims 

of public discourse. noting this void, cowling et al. (2008) outlined a pragmatic and user-centred 

model for mainstreaming ecosystem services, which emphasizes these realities and is based on: 

(i) socially relevant, user-inspired research; (ii) stakeholder empowerment; and (iii) adaptive 

management. they identify three phases to successful mainstreaming that are explained below: 

assessment, planning and management. 

Assessment phase
the assessment phase involves a systematic process to collect social, biophysical and economic 

information about one or more ecosystem service useful for the development of future policy. 

the social assessment identifies the “owners and beneficiaries of ecological functions” and also 

the possible markets, incentives and barriers to policy implementation. this step focuses on the 

“needs, values, norms, and behaviours or individuals, institutions, and organizations in the study 

area. in other words, it provides an understanding of how an area works in socioeconomic terms 

and why” (cowling et al., 2008). the biophysical assessment identifies the types and locations 

of the ecosystem services and operationally how various system components work together. 

Where possible, biophysical assessments can be used in the context of future scenarios to project 

how ecosystem services will change (nelson et al., 2009). the valuation assessment evaluates 

economic benefits of the ecosystem service to help managers and policy-makers assess tradeoffs 

from competing land uses (cowling et al., 2008). 

s e c T i o n  3 .  P o l i c y  d e V e l o P M e n T  P r o c e s s
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Planning phase
this phase establishes a strategy with concrete and clear objectives and actions based on the 

assessments, as well a plan for implementation. it is not uncommon for the data or modelling 

to drive the process in a way that is disconnected from the needs of local users. it is therefore 

important that user needs are taken into account in a realistic manner, and that education and 

outreach programmes about alternatives accompany regulations on pesticides or other policies 

(Menzel and teng, 2009). For example, eliminating pesticides entirely might produce the greatest 

gains to pollinator populations, but may be unreasonable in the short term for local farmers and 

land users. 

scenario planning can be a useful technique and one that has been used successfully by the 

Millennium ecosystem assessment initiative. “providing compelling, positive alternatives to the 

status quo, scenarios can harness stakeholders’ energies for strategy development and, thereby, 

overcome their sense of helplessness about the future” (cowling et al., 2008). 

Management phase
the overarching goal of the management phase is to coordinate activities that safeguard 

ecosystem services and to ensure that the actions taken benefit the identified beneficiaries 

(cowling et al., 2008). in the pollinator context, because the actions necessary to conserve 

and manage pollinators are not fully understood, management strategies must be adaptive as 

knowledge is generated (Fao, 2008). additionally, funding for educational programmes and 

extension may be needed to provide necessary advice and support to growers who are not 

accustomed to new regulations, for example, on pesticide use. similarly, education and outreach 

may be needed to encourage adoption of alternatives (e.g. on integrated pest Management 

methods), or to enable farmers to understand and utilize incentive policies for conservation 

practices (e.g. habitat conservation). 

s e c T i o n  3 .  P o l i c y  d e V e l o P M e n T  P r o c e s s
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the following six thematic policy areas provide a primer on some of the major considerations 

and policies for pollinator conservation and protection. the process of identifying these 

thematic areas has been through a broad, international consultation, facilitated by the 

Food and agriculture organization of the United nations (Fao) through its Global action on 

pollination services for sustainable agriculture (www.internationalpollinatorsinitiative.org). 

a set of researchers from 11 countries and a network of indigenous people’s organizations 

applied a protocol to assess the extent to which crop systems may be suffering from pollination 

deficits (vaissiere, Freitas and Gemmill-herren, 2011). preliminary analysis of this large, 

collaborative dataset indicated that a 100 percent increase in the level of pollination service 

(which is biologically quite realistic through management practices) results in an increase 

in yields of 24 percent (vaissiere, Freitas and Gemmill-herren, 2011). the meta-analysis of 

results is ongoing, and will be submitted for publication in early 2015 (Garibaldi, pers. com.)

a workshop convened in naro Moro, Kenya, in september 2013 of researchers and policy-

makers from the 11 countries considered the possible policy responses to these results, as an 

input to the anticipated ipBes assessment. a conceptual framework developed by the eU step 

(status and trends of european pollinators) project provided a starting point for a general 

discussion on how the collaboration could organize and articulate policy responses. the list 

of policy responses developed has formed the basis for the key thematic areas addressed here.

 

section 4
Key THeMATic AreAs And 
Policy oPTions

s e c T i o n  3 .  P o l i c y  d e V e l o P M e n T  P r o c e s s
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THeMATic AreA 1

PollinATor-Friendly PesTicides Policies
pesticides (insecticides, herbicides, fungicides) may have negative impacts on pollinators either 

directly or indirectly. direct effects of insecticides can include both lethal and sub-lethal effects. 

sub-lethal effects negatively impact individuals or colonies of pollinators without inducing 

outright mortality, such as behavioural changes that impair the ability to navigate or forage for 

floral resources. herbicides indirectly impact pollinators through the elimination of plants used 

for foraging and nesting materials (potts et al., 2010). Fungicides may also produce indirect and/

or sub-lethal effects on honey bees (Biddinger et al., 2013; petis et al., 2013;).

one class of insecticides, neonicotinoids, is increasingly implicated in pollinator declines and 

mass bee kills. this systemic type of insecticide is often applied via seed coatings or soil drenches. 

Because these compounds are long lasting, water-soluble and are expressed throughout the 

tissues of the plants to which they are applied, pollinators may be exposed to these pesticides 

through the pollens and nectar they collect (Goulson, 2013; hopwood et al., 2012). 

policies to mitigate pesticide risks to pollinators may take hard (regulatory) or soft approaches 

(voluntary; or through education and training).

Pollinator risk assessment
a first step in addressing pollination concerns with respect to pesticides is to have in place 

an adequate pollinator risk assessment procedure, as an integral part of pesticide registration 

within a country. traditionally, pesticide impacts on honey bees are a fairly standard part of 

risk assessment, but have not been consistently applied. Many questions remain around the 

extent to which honey bees are representative of all pollinators, and should be used as a 

sufficient indicator (Fao, 2013; Fisher and Moriarty, 2011). this constitutes a policy choice 

requiring governments and the private sector to commit resources: the pesticide industry 

will need to conduct more comprehensive studies including impacts on wild pollinators, and 

governments for their part will need to assign staff and resources to undertake risk assessment.

 cAse sTUdy  assessing the risk of pesticides to wild bees – Brazil, Kenya and the 
netherlands

recognizing the importance of wild bees and that most pesticide regulation schemes do not 

consider their exposure to pesticides, Fao and partners developed a tool to better understand 

the pesticide exposure of key crop pollinators (honey bees and wild bees) through the 

development of risk profiles for cropping systems in three countries: Brazil, Kenya and the 

s e c T i o n  4 .  K e y  T H e M AT i c  A r e A s  A n d  P o l i c y  o P T i o n s
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netherlands. a risk-profiling approach is useful when a comprehensive risk assessment is 

not available. these profiles first identify focal crops and the specific species that provide 

pollination and then identify a list of main factors thought to influence pesticide risk 

(e.g. periods in the growing season when pesticides are applied to the crop). in each of 

the three countries, these profiles were developed in consultation with crop and pollination 

experts, through published and unpublished literature, and available pesticide use data. 

While a profile is generally unable to explicitly quantify risk like a traditional risk assessment 

and generally offers only a qualitative estimate of exposure, it helps to identify data and 

knowledge gaps and can be valuable for use in discussion with researchers, regulators, farmers 

and other land managers (Fao, 2013).

regulatory options
an important further step is to strengthen the regulatory options for the reduction of pesticide 

risks to pollinators. this entails, in part, imposing and enforcing restrictions on usage for 

those pesticides that pose serious risks to pollinators. at present, new pesticides are often 

tested for toxicity on honey bees only. a more thorough risk assessment is needed that also 

includes impacts on native pollinators, as noted above. 

regulatory options also entail labelling to advise applicators of risks and mitigation measures, 

mandatory information exchange between beekeepers and farmers or pesticide applicators, and 

the possibility for registration refusal or temporary moratoriums (see case study below). 

labels should contain information about toxicity to bees and other pollinators, and risk 

mitigation suggestions (e.g. details of when to avoid application should be avoided, such as 

when pollinators are visibly present). Warnings and mitigation strategies should be written 

in clear language easily understandable by a variety of audiences, and should assume no 

technical knowledge.

 cAse sTUdy  Bans on pesticides
the following government entities have intentionally banned or restricted neonicotinoids 

through either through legislative or legal action.

•	 european Union: in december of 2013, the european commission, the executive body 

of the european Union, enacted a proposal calling for restrictions on three neonicotinoid 

pesticides (clothianidin, imidacloprid and thiametoxam). For at least two years, 

applications of the restricted pesticides are prohibited on plants attractive to bees and 

usage is restricted to professionals (eU, 2013).
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•	 city of eugene, oregon, United states: the city of eugene in the state of oregon is the 

first city in the United states to ban the use of neonicotinoid pesticides on municipal lands. 

additionally, the city has required all departments to adopt an alternative management 

plan (i.e. integrated pest management plans) (eugene parks and open space, 2014).

•	 Prince edward county, ontario, canada: prince edward county in ontario, canada is the 

first canadian municipality to temporarily ban neonicotinoids on municipal lands and has 

called for the canadian federal government to follow suit (prince edward, 2014).

•	 state of yucatán, Mexico: in august of 2014, a judge overturned a permit issued to a 

private company that allowed for the planting of genetically modified soybean seeds 

coated with neonicotinoids, based on scientific evidence illustrating that the soy seeds 

posed a threat to bees and honey production (lakhani, 2014).

another alternative is to restrict the usage of certain pesticides. the vast majority of 

pesticides are designated for general use. as such, employees at farms, nurseries and other 

businesses can often apply these pesticides at their place of employment without obtaining 

a pesticide applicators license. highly toxic products should be designated for restricted use, 

which requires applicators to undergo training, take a test, and obtain a permit to legally 

apply certain pesticides.

Policy in support of alternative approaches
For restrictions or bans to be successful, however, restrictions should be combined with policy 

measures that support alternatives to toxic pesticides. Government policies that explicitly 

allocate resources to the research needed to identify viable alternatives and that promote 

integrated pest Management and integrated vector Management are critical to the success 

of these measures. integrated pest Management (ipM) is “an ecosystem approach to crop 

production and protection that combines different management strategies and practices to 

grow healthy crops and minimize the use of pesticides” (Fao). ipM strategies rely first on 

promoting natural enemies of crop pests through habitat manipulation, and only utilize 

pesticides as a last resort once a threshold of pest pressure has been reached. 

if such policy support is in place to promote these approaches, this will lead to education 

and training programmes offering instruction on practices that require no or reduced pesticide 

use. education and training around appropriate pesticide application practices can also 

play a significant role in ensuring safety for both humans and pollinators alike. relatively 

low-cost trainings can be an important entry point for other sustainable land management 

practices and can target a variety of audiences (e.g. farmer field schools, garden clubs and 

community groups). 
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 cAse sTUdy  pollination in apple orchards in the hindu-Kush himalayan region – 
nepal

apples are an important crop in the hindu-Kush himalayan region and are highly pollinator-

dependent. in recent years, producers have faced a variety of negative effects on production 

from bad weather to pollination deficits. in response, the Government of nepal requested 

assistance from Fao to address pollination management for improved apple production. in 

april 2014, a training workshop was held, focusing on identifying the key apple pollinators, 

their contributions to yield, their nesting and foraging preferences, and farming methods for 

encouraging or conserving them near apple fields, including integrated pest management to 

reduce pesticide use. in addition to the technical training, discussion was also held on balancing 

pest management practices and pollination conservation, and promoting these practices among 

farmers in the region (sheffield et al., 2014).

Figure 3

nePAl WorKsHoP on PollinATion in APPle orcHArds, APril 2014

s e c T i o n  4 .  K e y  T H e M AT i c  A r e A s  A n d  P o l i c y  o P T i o n s

©
  n

ad
in

e 
az

zu



22

Box 6

PollinATor-Friendly PesTicide Policies – AcTionABle iTeMs

|| conduct thorough risk assessments on new pesticides for impacts on both managed and native 
pollinators.

|| restrict or ban highly toxic persistent systemic insecticides. Where this is unfeasible at the national 
level, subregional and local governments may be able to implement bans more locally, increasing 
pressure for national action. 

|| incorporate pollinator impact into pesticide permitting or licensing processes.
|| require pesticide labels to include clear warning language about impacts on pollinators. support 

integrated pest management through research and extension programmes.
|| enact agricultural policies that promote agricultural methods which reduce pesticide use and adopt 

iPM strategies as alternatives, such as incentive programmes.
|| invest in research to determine the impacts of pesticides on pollinators.
|| ensure farmers, land managers and beekeepers have access to training in appropriate pesticide 

application, including alternatives such as integrated pest management. 
|| Assess and mitigate risks to pollinators on a crop-pollinator-specific basis.

THeMATic AreA 2

conserVATion And enHAnceMenT oF PollinATor HABiTATs
Both the intensification and extensification of agriculture over the last few decades have resulted 

in the loss or degradation of pollinator habitats and food sources within agricultural landscapes. 

the conservation of existing habitats and the rehabilitation of new habitats are therefore crucial 

to preserving pollinators and providing pollination services to crops.

conservation and enhancement of habitat can occur through several policy mechanisms at a 

variety of scales. Generally speaking, the policy tools available are monetary or non-monetary 

incentives for habitat enhancement, penalties for activities harmful to pollinator habitats such as 

use of certain pesticides, or mandatory conservation set-asides. ideally, all of these tools should 

be accompanied by outreach and education/training to ensure the highest rate of adoption and 

compliance. accordingly, agricultural extension services and other outreach actors should utilize 

information about pollinators for a variety of audiences (e.g. farmers, public land managers, 

gardeners). Where known pollinator population declines have occurred, invoking endangered 

species laws or international Union for conservation of nature (iUcn) assessments may provide 

a vehicle to promote habitat conservation important for individual species. 

each of these available policy options can operate at large or small spatial scales targeting 

either large landowners or individual homeowners depending on the desired outcome. Many 
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efforts focus on rural landowners, but this should not be at the exclusion of urban landowners. 

this point is particularly important given the consideration that many pollinators follow migratory 

patterns requiring connected “stepping stones” (Buchmann and nabhan, 1996). Gardeners in 

cities and metropolitan areas can thus play a special role by selecting pollinator-friendly plants 

in their gardens to create these pathways.

Whereas many of the above programmes are geared for private landowners, public lands also 

represent an important opportunity for pollinator conservation enhancement with the advantage 

that these lands are already under government control. parks, roadsides, rights-of-way and other 

public lands are prime places to plant pollinator-friendly plants and provide for nesting sites 

(see Wojcik, 2013). 

 cAse sTUdy  Xerces/nrcs agricultural pollinator programme – United states
this effort was started in 2006 as a pilot project in yolo county california in partnership 

with farmers, the University of california-Berkeley, the Xerces society, audubon society and 

the center for land-Based learning. the Xerces society has since expanded the programme 

to all 50 states and various territories. this nationwide collaboration offers practical advice 

and technical support on habitat restoration and management for pollinators. since its 

inception, the programme has worked with farmers and the natural resource conservation 

service, a division of the Us department of agriculture (nrcs), to implement over 165 000 

acres of wildflower-rich pollinator habitat. it has trained over 38 000 farmers, gardeners, 

conservationists, government agency staff, educators and land managers to create, manage 

and protect pollinator habitats. the programme has also successfully collaborated with 

dozens of farmers to create pollinator habitat demonstration sites across the United states. 

project partners work with farmers across the United states to develop whole-farm pollination 

conservation and restoration plans outlining activities such as the planting of hedgerows with 

native, flowering plants and managing on-farm practices such as tillage and pesticide use. 

the current partnership is funded through a cost-share agreement between the Xerces 

society and the nrcs. this public-private partnership has leveraged over Us$4 million from 

Xerces members, private foundations and corporate donors to provide above and beyond the 

required 1:1 match requirement of the federal agency. this funding sustains several joint 

Xerces-nrcs staff biologist positions, who actively assist farmers seeking to enrol in financial 

assistance programmes offered by the nrcs. such financial assistance programmes help to 

offset the cost of installing habitat features such as hedgerows and are a critical link in 

incentivizing the adoption of conservation efforts by farmers who may not have the financial 
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ability to otherwise carry out these efforts. By bringing specialized knowledge on pollinator 

conservation to the nrcs, the programme has increased the agency’s capacity to offer more 

support to farmers. consequently, the agency has responded by investing more funds in 

pollinator-specific projects across the country, in some cases investing millions of dollars 

more to support farm projects, resulting in the creation of increasing areas of pollinator 

habitat across the country. 

accompanying scientific studies demonstrate that these hedgerows and other practices 

are effective at conserving pollinator communities and enhancing pollinator abundance and 

diversity (Morandin and Kremen, 2013), including rarer and more specialized species (Kremen 

and M’Gonigle in review; M’Gonigle et al., in revision). Moreover, some studies also show that 

habitat enhancements can provide increased pollination services to adjacent crops (Blaauw 

and isaacs, 2014). today, this type of ongoing research remains crucial to the success of 

the work undertaken by Xerces. consequently, active partnerships with researchers at the 

University of california, penn state University, rutgers University, Michigan state University 

and the University of Minnesota remain vital to fine-tuning the recommendations provided 

daily by Xerces to farmers and nrcs staff. 

Where government may be unable to provide education or financial incentives for on-farm 

activities, or support research activities, these sorts of partnerships can help to defray costs 

and still provide a comprehensive approach to pollinator habitat restoration and conservation 

and enhancement. 

s e c T i o n  4 .  K e y  T H e M AT i c  A r e A s  A n d  P o l i c y  o P T i o n s

Figure 4

PollinATor HABiTAT creATed And seeded By Xerces socieTy sTAFF AT HeAdWATers FArM in 
oreGon, UsA

©
  B

ri
an

na
 B

or
de

rs



25

policy analysis paper: MainstreaMinG oF Biodiversity and ecosysteM services With a FocUs on pollination

 cAse sTUdy  Urban pollinators project – United Kingdom
increasing urbanization in many areas can result in reductions in pollinator habitat, but 

urban areas can also represent an untapped opportunity for promoting pollinators. the UK 

Urban pollinators project, a partnership with the University of Bristol, the University of 

reading, the University of leeds and the University of edinburgh, looks at how urban areas 

can help support pollinators. the project also partners with local organizations to plant 

pollinator-friendly plants in parks, playing fields and school grounds. More than 10 hectares 

of flower meadows were planted at the site of the london 2012 olympics to increase foraging 

resources (Urban pollinators project).

Figure 5

An eXPeriMenTAl PerenniAl FloWer MeAdoW soWn AT HorField coMMon in BrisTol, UK As 
PArT oF THe UrBAn PollinATors ProjecT led By THe UniVersiTy oF BrisTol, UK

Box 7

conserVATion And enHAnceMenT oF PollinATor HABiTATs – AcTionABle iTeMs

|| Promote pollinator habitat conservation through financial or other incentives for beneficial on-farm 
activities, penalties for harmful activities and/or mandatory habitat set-asides. Accompany these 
policies and programmes with outreach and education. 

|| ensure pollinators are included in agricultural advice tailored for a variety of audiences (e.g. farmers, 
land managers, gardeners) including urban landholders.

|| Utilize protected species laws and iUcn assessment status to protect pollinators, as appropriate.
|| Utilize pollinator-friendly plants in public areas (parks, roadsides, public lands, along power lines).
|| coordinate with the appropriate local entities (transportation, parks and recreation, agriculture, 

natural resource management agencies).
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THeMATic AreA 3

VAlUATion, incenTiVes And PAyMenTs For ecosysTeM serVices
to solidify the often-invisible or time-delayed linkages between ecosystem services and 

agriculture, there has been increased interest globally in producing economic valuations of 

many ecosystem services, so as to convey effectively to policy-makers the importance of the 

services and benefits they provide (teeB, 2014). the goal of these valuations is to translate the 

information into market-based mechanisms or policies to promote conservation. 

one approach receiving increasing attention is payments for ecosystem services (pes) 

schemes. this topic is well covered in the literature and many resources and step-by-step 

guides for implementing a pes programme already exist. this section therefore provides 

a simple introduction to the concept (see smith et al., 2013; Wunder, 2005 for further 

information). a pes scheme is generally an arrangement whereby “the beneficiaries, or users, 

of ecosystem services provide payments to the stewards, or providers, of ecosystem services” 

(smith et al., 2013). these payments are geared to increase the attractiveness of certain 

conservation activities when an alternative land use may be more economically beneficial to 

the land manager (engel, pagiola and Wunder, 2008). the duration of these contracts vary, 

but as with other conservation efforts, longer terms are generally more ideal for achieving the 

target ecosystem service levels.

pes programmes may be funded through public funds, private funds or a combination of both. 

the payments must be of a sufficient size to motivate behaviour and/or, at a minimum, allow 

farmers and landowners to recoup the cost of their time, materials and potential forgone income 

that would have resulted from alternative land uses. additionally, to ensure measurable gains 

in pollination services, the pes programmes must operate at a spatial and temporal scale that 

is likely to achieve the desired level of pollination. in other words, if only a few landholders 

engage in a pes programme, the efforts may result in internal (private) benefits, but may not 

be sufficient to obtain broader pollinator population gains constituting a public benefit. since 

payments can represent a substantial cost, a critique of the pes model is that a dedicated and 

consistent funding stream must be available. another concern is the limited nature of outreach 

efforts and consequent lack of engagement with small or poor landholders. setting specific farm 

size limits and performing targeted outreach efforts at poor producers may help to address this 

issue (Wunder, 2005).

Where pes schemes are not feasible, one strategy is to convey the non-monetized benefits 

gained through preservation of ecosystem services to land managers through outreach and 
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education. in some cases, activities can yield increases in economic returns to crop harvest, and 

this can act as sufficient incentive for farmers and land managers (see the Uzbekistan case study 

below). For example, conserving pollinator habitat around cropland may also provide protection 

for wildlife, preserve populations of beneficial insects that control pests, and improve soil and 

water quality, among other benefits (Wratten et al., 2012). additionally, where payment schemes 

for ecosystem services do not exist, it may be possible to “bundle” services with those for which 

there is the possibility of payment, such as combining pollination and pest control services with 

water quality, for which markets often exist (Wunder and Wertz-Kanounnikoff, 2009). 

at present, there are apparently no pes schemes in existence that focus primarily on securing, 

monitoring and paying for a desired level of pollination services. the following case studies, 

therefore, do not follow strictly the traditional pes model. instead, these schemes provide some 

up-front costs for pollination conservation efforts, rather than an ongoing annual payment, to 

secure a desired level of pollination services. that said, many pes programmes that promote 

broader sustainable agriculture efforts and provide annual performance payments, may also 

produce beneficial effects for pollinators. direct actions that benefit pollinators include the 

planting of pollinator-friendly plants, conserving natural elements and landscape features, and 

maintaining set-aside strips with native plants, among others. some indirect actions include 

reducing pesticide use and supporting organic practices, crop rotation, diversified farming 

systems and integrated pest management (Kennedy et al., 2013; vakrou, 2010).

 cAse sTUdy  Farming with alternative pollinators (Fap) – Uzbekistan 
the international center for agricultural research in the dry areas (icarda) is conducting 

a project in Uzbekistan to introduce the practice of Farming with alternative pollinators. 

Focusing on cucumber (regional program, 2013), the project works with smallholders to 

enhance wild pollinator habitat using low-cost materials, and then assesses the resulting 

economic gains and impacts on pollinator biodiversity. “Fap includes detailed manuals with 

calculated income for different agro-ecosystems and different main crops. the increased 

farmers’ income is part of the technology package, as an incentive for farmers to become 

local champions for ecosystem resilience.” preliminary results show indicators of improved 

ecosystem services (higher pollinator species diversity) and additional net income gain for 

farmers, compared to the control sites that did not use Fap practices. initial assessments 

indicate that the test sites produced higher numbers of cucumbers and received a higher 

price per kg due to significantly better cucumber quality (christmann and aw-hassan, 2012).
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 cAse sTUdy  integrated crop pollination project – United states
the integrated crop pollination (icp) project is a collaborative effort between several 

research institutions, non-profit organizations and farmers that aims to integrate “habitat 

enhancement for wild bees, farm management practices to support bees, and use of diverse 

managed bee species into farm systems” (icp, 2014). For example, the project found that 

wildflower plantings next to blueberry fields increased the presence of wild bees, which had 

a positive impact on crop yields (isaacs, pers. comm., 2014). as with the Farming with 

alternative pollinators programme, the up-front costs of habitat enhancement were funded 

– in this case by the Us department of agriculture specialty crops research initiative (icp 

“objectives”). By the fourth year of the study, the increase in yields was sufficient to pay the 

costs of the wildflower habitat enhancements and produce a profit (Blaauw and isaacs, 2014).

Box 8

VAlUATion, incenTiVes And PAyMenTs For ecosysTeM serVices – AcTionABle iTeMs

|| incentivize conservation and sustainable agricultural practices through payments for ecosystem 
services, or initial investments or cost-share arrangements to cover up-front costs.

|| if Pes schemes already exist, consider modifying requested practices to make them beneficial to 
pollinators.

|| if payments are not possible, consider bundling pollinator-friendly practices with those for which 
there is the possibility of payment.

|| Provide outreach and education to farmers and landowners, emphasizing benefits other beneficial 
effects to pollinator promotion activities.
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THeMATic AreA 4

PArTiciPATion, KnoWledGe-sHArinG And eMPoWerMenT oF 
rUrAl And indiGenoUs PeoPles And locAl coMMUniTies
rural and indigenous people often possess important knowledge related to pollinators and 

agricultural and land management practices that promote biodiversity. local stewards of the 

land and beekeepers are often aware of important trends in biodiversity and pollinator health, 

even if they may be unaware of the underlying science. and yet, many places lack mechanisms 

by which this knowledge and expertise can be documented and shared with scientists and 

policy-makers. in addition, as much of pollination management occurs at the local level, it is 

important to ensure local voices are included in discussions of national or regional policy that 

influence pollinators. existing government networks and working groups related to agriculture, 

environment and ecosystem management must therefore include representation from local, rural 

and indigenous people.

it may also be helpful to develop a working group comprising government, science and 

community members that is inclusive of rural and indigenous communities, and explicitly 

created to translate evolving science into explicit policy recommendations. a stakeholder 

analysis process can help to identify the groups to be included. these working groups allow for 

two-way information sharing and can become an important channel for involving stakeholders 

in research and action via a participatory process. various forms of technology, including the 

internet and mobile phone applications, can also help to empower local groups to collect data 

or connect individuals.

in many regions, apiculture or beekeeping, is an industry on the decline. as global efforts 

intensify to empower and include women and indigenous farmers, any efforts to promote 

beekeeping should reach out to these groups.

 cAse sTUdy  indigenous pollinators network
the indigenous pollinators network is a project of the indigenous partnership for 

agrobiodiversity and Food sovereignty that seeks to provide a platform for scientists and 

indigenous people to share their ideas and best practices around pollination. the network 

has organized workshops attended by experts, local practitioners and indigenous knowledge 

holders, where participants shared information on local practices and learned about the 

status of pollinators more broadly. in 2013, the network undertook a review of the complex 

knowledge systems on pollination of local indigenous communities. in the nilgiri Biosphere 

reserve in southern india, the community decided that they would want to contribute 

equally on the scientific side as on the traditional knowledge side, and asked to be trained in 
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the application of scientific protocols to detect pollination deficits. coffee (Coffea arabica) 

was identified as an important crop for local indigenous communities of Kotagiri, in the 

nilgiris district of tamil nadu. round-table discussions were held with the community, the 

research team and external members from, for example the slow Food community. during 

these discussions, the interests and concerns of the local indigenous communities concerning 

coffee pollinators and production, in addition to the protection of traditional knowledge, were 

affirmed. Future plans for the network include local awareness-raising activities, mapping 

indigenous communities knowledge management and policy advocacy (Gakii, 2013).

 cAse sTUdy  Women’s beekeeping groups – Kenya 
in 2009, the Kenyan Ministry of agriculture, livestock and Fisheries in partnership with World 

neighbors, a development organization, began working with farmers to introduce beekeeping 

as a way to diversify livelihoods. Women were provided with new beehives and received training 

and technical support from Ministry of agriculture extension workers (atakos and recha, 
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2013). Women’s groups formed to support and empower each other and the number of groups 

increased from five to 15 over four years. average honey yields doubled from about 5 kg per 

beehive/year to 10 kg and above (Macoloo et al., 2013). some groups split earnings among the 

group or reinvest them into group functions. in addition to the economic benefits from honey 

production, neighbouring farmers have also experienced improved yields with their mango trees 

(atakos and recha, 2013). this case study offers an example of a government programme that 

not only promotes pollination services, but also reduces poverty and empowers rural women.

 

 cAse sTUdy  the Great sunflower project – United states
While not specifically a policy approach, the Great sunflower project offers a novel example 

of the use of a web-based platform to empower ordinary citizens to collect data about 

plants and pollinator interactions and pollinator abundance. the project began in 2008 with 

volunteers asked to plant sunflowers in their backyard and collect data about pollinator 

visits. the project has since expanded and opened its data collection to pollinators on all 

plants in all settings. it now constitutes the largest body of bee data in north america. Web-

based technology is versatile and this form of data collection method could be relatively 

easily created or sponsored by government agencies or public higher education institutions 

to aid where data gaps exist (Great sunflower project).

Figure 8

leMon qUeen sUnFloWer GroWn AT PerAlTA eleMenTAry scHool in oAKlAnd, cAliForniA 
For THeir GreAT sUnFloWer ProjecT Bee coUnTs
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Box 9

PArTiciPATion, KnoWledGe And eMPoWerMenT oF rUrAl And indiGenoUs PeoPle And locAl 
coMMUniTies – AcTionABle iTeMs

|| ensure that existing networks and working groups related to agriculture, environment and ecosystem 
management include representation from local, rural and indigenous people.

|| conduct a stakeholder analysis to help identify individuals and groups with a stake in pollination 
management, making sure to include rural and indigenous groups, women and urban citizens. 

|| set up a stakeholder-science information-sharing venue.
|| Utilize technology to empower local citizens to contribute to pollination management.
|| consider apiculture promotion in agricultural sector policies. 

THeMATic AreA 5

sUPPorTinG collABorATiVe reseArcH And oUTreAcH
While the level of research and data about pollinators has increased, further investment is 

needed to fill knowledge gaps. as ecosystem services involve many natural processes and are 

embedded in socio-ecological systems, collaborative research, especially partnerships between 

farmers and scientists, is needed to understand ecosystems, their response to alternative forms 

of management, the precise mechanisms by which they contribute to human well-being, and how 

these benefits can be incentivized given socio-economic and political realities. Farmers and land 

managers are unlikely to manage for pollination alone. its linkages, synergies and trade-offs with 

other ecosystem services need to be documented.

regional knowledge about local pollinators varies, however research into the following broad 

thematic areas would help support pollination efforts:

|| pollinator status and trends; 

|| plant-pollinator interaction, so as to understand specific habitat requirements for individual 

pollinators; 

|| how specific agroecosystem management practices influence tradeoffs and synergies among 

pollination services and other ecosystem services, and the economic costs and benefits of 

these approaches;

|| biologically based organic approaches and other pest control options not harmful to beneficial 

insects;

|| perceptions and attitudes regarding different agroecosystem management practices;

|| regulatory and market opportunities and constraints for promoting ecosystem services within 

agroecosystems;
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|| continued analysis of the synergistic causes of pollinator decline and the strategies most 

effective in preventing or slowing the causes; and

|| assessments of existing policies in terms of their effectiveness.

coordination of information is also important. available research is often scattered and not 

accessible to farmers and policy-makers. science-stakeholder groups can help to centralize and 

disseminate important findings. 

in addition to coordination, a crucial component to supporting research on pollinators is 

strengthening the human resources necessary to identify pollinators and engage in pollination 

research and extension on farms. there is a need for increased investment in higher education 

and training programmes for agronomists, agroecologists, taxonomists, entomologists, ecological 

economists and other scientists whose expertise is critical for the study of pollination. While 

“citizen scientists” and other volunteers can perform some functions such as monitoring and 

data collection, there will always be a need for trained taxonomists and pollination researchers. 

Building farmer-to-farmer training capacities could also be useful in this context, using the 

farmer field school approach. 

citizen science
national and international efforts have called for increased monitoring of pollinator abundance 

over time. Using citizen scientists and volunteers to collect data for use in conservation is 

one cost-effective approach to augment researcher efforts. research evaluating the quality of 

citizen scientist data on pollinators suggests that, with modest training, citizen scientists and 

volunteers can collect useful data about pollinators (Kremen, Ullman and thorp, 2011). the 

previously mentioned Great sunflower project constitutes a good example of laypeople collecting 

data about pollinators in their gardens or on hikes and walks. 

Pollination deficit protocols for farmers and land managers 
Fao has developed a protocol for use at the farm scale by individual farmers to: “(i) detect 

and assess pollination deficits in field situations in a standard and statistically testable way; 

and (ii) draw management conclusions from the proposed experiment for possible action to 

eliminate or at least reduce these deficits. it can also be used simply to assess pollinator density 

and diversity on a focal crop for comparison purposes among different sites.” this protocol is 

currently being used in several countries and offers another example of monitoring by non-

scientists (vaissiere, Freitas and Gemmill-herren, 2011).
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 cAse sTUdy  efforts at training taxonomists and parataxonomists 
in many regions of the world, insufficient numbers of new taxonomists are being trained. a 

number of countries have advanced efforts to strengthen these human resources.

•	 Brazil: the international pollination course, a two-week field course held annually on 

pollination biology, has been conducted in Brazil, costa rica, Mexico and the United 

states. students and researchers in a variety of disciplines come together to learn about 

pollinator conservation (projeto polinizadores do Brasil).

•	 Kenya: the national Museums of Kenya have created a pollination ecology and Bee 

taxonomy centre, through which they offer parataxonomy courses (national Museums of 

Kenya, 2014). a parataxonomist is a layperson trained by a qualified taxonomist in sorting 

and identification of specimens (generally to a higher taxonomic level such as family or 

genus) within a certain taxonomic group.

Figure 9 

PArATAXonoMy TrAininG in KenyA, sePTeMBer 2013
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Box 10

sUPPorT collABorATiVe reseArcH And oUTreAcH – AcTionABle iTeMs

|| identify gaps in knowledge surrounding pollination services and invest in research, research 
coordination and the creation of regional clearinghouses.

|| strengthen human resources around pollination management through the training of new scientists, 
citizen scientists and parataxonomists.

|| establish citizen science monitoring programmes, where appropriate.
|| encourage farmers to utilize pollination deficit protocols such as that developed by FAo.

THeMATic AreA 6

PUBlic AWAreness rAisinG And KnoWledGe sHArinG
as with many public policy initiatives, public outreach and raising awareness are key components in 

building momentum for change. in recent years, films, articles in newspapers and magazines, and 

workshops have placed pollinators in the public spotlight and interest is growing. it is imperative 

that advocates and researchers harness this interest and continue to increase citizen knowledge 

about these charismatic creatures, extending beyond honey bees to include wild pollinators.

stakeholder coalitions and other environmental, food and agricultural networks can be useful 

vehicles for coordination and promotion of both media activities and lobbying efforts. setting 

up a government-science-community working group with the goal of translating evolving science 

into explicit policy recommendations on a regular and frequent basis could be utilized for these 

activities. additionally, efforts should be made to identify and include other possible allies 

beyond the expected conservation groups, such as public health and nutrition groups. 

When presenting information about pollination services, advocates should consider linking 

them to causes other people and groups care about (e.g. poverty reduction or human health). 

additionally, it is worthwhile exploring creative ways to present pollinator issues through traditional 

and new media (e.g. blogs, Facebook, twitter). the Whole Foods marketing campaign described 

below uses photographs in a creative way to showcase the importance of pollination services. 

 cAse sTUdy  Ghana pollination project
the Ghana pollination project, a network of pollinator researchers and advocates, has held 

seminars with policy-makers and journalists to raise awareness on biodiversity, pollinator 

conservation and pollinator importance to the Ghanaian economy and food security. these 

seminars, as well as other research and promotional activities, have been broadcast through 

various news outlets and have helped to raise awareness in the broader public about the 

importance of pollinators (Ghana news agency, 2014; Government of Ghana, 2012).
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 cAse sTUdy  north american pollinator protection campaign (nappc)
the north american pollinator protection campaign is a collaboration of more than 120 

partner organizations whose goal is to raise awareness, promote conservation and collect 

scientific research on pollinator protection (naapc “about Us”). other notable activities 

include: hosting an annual conference, promoting a national academy of science panel 

focused on pollination, providing lobbying efforts for national agriculture legislation such as 

the Us Farm Bill, working with government agencies to establish a national pollinator Week 

and developing a pollinator stamp. nappc uses creative outreach strategies, such as events 

for policy-makers in which all food items are labelled to indicate dependence on pollinators 

(coffee, chocolate, fruits, etc.) (naapc “accomplishments”).

 cAse sTUdy  the Xerces society and the Whole Foods “share the Buzz” campaign
to raise public awareness about pollinators, the Whole Foods Market chain, a high-end grocery 

chain in the United states, implemented the “share the Buzz” campaign at hundreds of stores 

across the country. these stores provided educational messages to hundreds of thousands of 

consumers. one store also temporarily removed all produce that comes from plants requiring 

pollinators (237 of 453 products or 52 percent of the produce department). the company 

partnered with the Xerces society conservation non-profit for this effort, making a donation 

to the organization and also presenting customers with ways they as individuals can help 

conserve pollinators. the campaign used images effectively to show the impact of pollinators 

on a typical produce department, and thus to strongly emphasize the human diet dependence 

on pollinators. the story received wide coverage across the United states (Whole Foods 

Market, 2013). another media event organized with the Whole Foods company focused on the 

importance of pollinators for dairy items (Whole Foods Market, 2014).

 cAse sTUdy  dudu diaries blog and our Friends the pollinators book 
 by dino Martins – Kenya 
Dudu Diaries is an “insect diary” blog (accessible via http://dududiaries.wildlifedirect.org/) 

authored by entomologist dr. dino Martins containing colourful pictures and descriptions 

of insects primarily from Kenya. Many posts focus on pollination and pollinators. readers 

pose questions and send pictures of insects they wish to identify. additionally, Martins has 

recently published a book, Our Friends the Pollinators: A Handbook of Pollinator Diversity and 

conservation, which is available for free download from his blog. Focused on east africa, 

the book offers colourful, close-up photographs and descriptions of both pollinators and the 
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plants they pollinate. it is written for non-science audiences to “inspire excitement about 

pollinators, and make the link with food and people’s livelihoods” and “help to shape a strong 

grassroots movement that works for the protection of habitats, better farming practices, and 

the restoring of pollination services” (Martins, 2014).

Figure 10

rAisinG PUBlic AWAreness THroUGH reAder-Friendly MATeriAl

Box 11

PUBlic AWAreness rAisinG And KnoWledGe sHArinG – AcTionABle iTeMs

|| set up a working group within the country comprising members from the relevant stakeholder groups 
with the goal of translating evolving science into explicit policy recommendations on a regular and 
frequent basis. 

|| conduct a stakeholder analysis to identify other possible allies beyond the expected conservation 
groups.

|| link environmental conservation to other causes people care about, such as poverty reduction or 
human health.

|| explore creative ways to present pollinator issues through new and traditional media. 
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oTHer Policy resPonses
in addition to the preceding six thematic areas, the following pollinator policies are also 

important.

regulations surrounding movements of managed pollinators
pests and disease have been cited as contributing to pollinator decline and can spread through 

the movement of honey bee or bumble bee hives for agricultural purposes. new zealand has 

had some success in managing the spread of parasites and disease through prohibiting the 

movement of hives between the north and south island (eardley et al., 2006). this regulatory 

approach may be difficult to enforce within a country. 

“Bee friendly” consumer product certification
consumer product certification is one way to raise awareness and allow consumers to choose 

products from farmers who utilize “bee friendly” agricultural practices. at present, there is no true 

third party to certify pollinator efforts. in canada and the United states, partners for sustainable 

pollination manages a self-certification process that has certified almost 250 farmers in 34 states 

and six provinces (partners for sustainable pollination). the Xerces society also uses a similar 

approach to let gardeners self-certify through their Bring Back the pollinator pledge. thousands 

of people have taken this pledge to date (http://www.xerces.org/bringbackthepollinators).
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Many policy efforts that aim to increase the sustainability of agricultural practices, while 

not focused specifically on pollinators, stand to provide indirect benefits. in contrast, other 

emerging issues in agriculture may induce negative effects towards pollinators. While not 

meant to be exhaustive, the following section identifies such policies and themes.

5.1 innoVATions in sUsTAinABle AGricUlTUre Policies THAT 
PosiTiVely iMPAcT PollinATors

Policies calling for the regional adoption of organic farming practices
Governments across the world are involved in efforts to increase adoption of organic farming 

practices, but in many regions conventional farming still dominates. the country of Bhutan 

offers an exception to this trend and has recently announced the ambitious goal to switch 

to fully organic food production over the next decade through an incremental step-by-step 

and product-by-product approach (confino, 2014). as the first country in the world to make 

this bold transition to more ecological farming, the process by which it makes the switch will 

provide an excellent future case study for mainstreaming and will potentially offer valuable 

lessons learned for other regions wishing to make a similar conversion.

section 5
eMerGinG issUes releVAnT 
For ecosysTeM serVices – 
policies related to 
sUstainaBle aGricUltUre
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Many organic farming practices confer benefits to pollinators (e.g. reduced use of pesticides, 

enhanced floral resources) and thus, the promotion of organics is useful as a strategy for pollinator 

conservation. scientific studies show that organic farming enhances the diversity and abundance 

of pollinator species, particularly when it is broadly adopted in the landscape (Gabriel et al., 

2010; holzschuh, steffan-dewenter and tscharntke, 2008). however, some common organic 

practices can still harm pollinators. For example, some farmers use tillage as a weed control 

technique. this may be problematic for pollinators whose nests are underground (Mader, 2010). 

thus, policies incentivizing organic farming, as well as education and training surrounding its 

practices, should include specific pollinator management information including how to mitigate 

harm to pollinators. the Xerces society has created and published education materials that deal 

with this issue (see www.xerces.org/pollinator-conservation/organic-farms).

Policies incentivizing diversification of farm products
the United states department of agriculture recently introduced the Whole-Farm revenue 

protection policy, which allows farmers to insure all crops on their farms at once, as opposed to 

insuring them crop-by-crop. the lack of specific insurance programmes for fruit and vegetables in 

the past has been a disincentive for growers to diversify beyond commodity crops. this new way 

of insuring crops offers farmers enhanced flexibility and provides a greater incentive to diversify 

cropping systems within farming regions (Usda, 2014). there is evidence to suggest that 

increased floral diversity achieved through diversified farming can improve pollination services 

(Kennedy et al., 2013). policies incentivizing greater diversification of crops complement other 

efforts to conserve or enhance pollinator habitats, such as the planting of hedgerows (Kearns, 

inouye and Waser, 1998).

Policies promoting local and organic food 
an alternative means of promoting sustainable agriculture policies is through demand-side 

channels such as food procurement policies. the city of Malmo, sweden, has adopted a policy 

requiring all food served or ordered by the city to be climate friendly, organic and ethically 

certified (where appropriate) by 2020. schools, health care organizations and public hospitality 

agencies are expected to adhere to this policy. since municipalities tend not to have great 

influence on national agriculture policies, emphasizing sustainability in food purchasing can 

be an indirect way to support ecological farming practices that benefit pollinators and other 

ecosystem services (city of Malmo sweden).

secTion 5. eMerGinG issUes releVAnT For ecosysTeM serVices – Policies relATed To sUsTAinABle AGricUlTUre
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ecosystems support human life and provide important inputs to the global economy through 

both goods and services. and yet, despite their importance, many ecosystem services across 

the world are being degraded more rapidly then they can be renewed, and are not adequately 

recognized and protected within many policy environments. policy measures are needed 

to promote the restoration and conservation of healthy, functioning ecosystems that can 

produce services such as water purification, soil formation and pollination services. 

pollination offers one example of an ecosystem service in decline where effective policy 

responses exist that fit conditions at a variety of scales – local, regional, national and 

international. Because there are multiple causes contributing to the decline of pollinators, 

multiple and complementary efforts are needed – from bans and regulations on pesticide 

use to incentives for sustainable agriculture practices promoting pollinator communities. 

By mainstreaming pollination services into public policy, governments can act now to stem 

future pollination declines that could significantly impact agriculture and the economy, 

human nutrition and the conservation of biodiversity.

section 6
conclUsion

Wild bee (nomia sp.) visiting an eggplant flower, Kenya.
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Giant Asian honey bee on mustard in Chitwan, Nepal.
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