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Abstract 

As pollination services by bees is increasingly acknowledged and pollinator deficits are observed in 

agricultural fields in many parts of the world, payments for pollination services (PPS) can play an important 

role in securing an adequate crop yield for farmers while generating additional income to bee keepers. This 

is also the case for Africa, where small-scale bee keeping is widespread. Combining a global pilot survey of 

PPS schemes among beekeepers associations with a review of the sparsely documented experiences of PPS 

schemes, this study identifies and discusses the opportunities, constraints and challenges for PPS to work in 

agricultural regions of Africa. PPS schemes exist in many countries across the world, but besides South 

Africa, PPS schemes are mainly unknown on the African continent. The constraints for development of PPS 

schemes include low awareness among farmers of the importance of bees for pollination and perception of 

pollination being freely and adequately provided by nature thus resulting in low demand for pollination 

services; a widespread use of traditional methods for beekeeping and a limited number of large scale 

beekeepers or beekeepers associations with sufficient number of beehives; poor rural infrastructure and 

low transport capacity among beekeepers limiting mobility of beehives for timely provision of pollinators; 

and limited institutional capacity for pollination markets. Furthermore, lack of political prioritization of 

pollination aspects hinders national strategies for promotion of pollination payment schemes.  

 

Introduction 

During the last decade, researchers, agriculturalist and politicians have begun to grasp the vast importance 

and economic value of pollination services to agriculture, in particular food production. Gallai et al. (2009) 

estimated the value of insect pollination services to agriculture to €153 billion globally and €14,2 billion in 

the EU25. Others have valued insect pollination services at $15 billion for the US agriculture (USDA; 2014), 

$1,44 billion in added value from pollination of strawberries for EU export (Klatt et al., 2013), and £400 

million in the UK (POST, 2010). In Kakamega in Western Kenya, Kasina et al. (2009) found that improved 

bee pollination increased the yield of beans, adding 38 % ($3 million) in output value. Yet other studies 

have shown the impacts on crop yield of adequate insect pollination, emphasizing not only the absolute 

value of insect pollination but also the marginal value. Bees are the most important pollinators of crops 

(Klein et al. 2007), both for cash crops and subsistence farming, not least in Africa, where subsistence 

farming is an important livelihood activity among millions of rural farmers. 

The increasing attention on pollination services coincides with, or rather is related to, observations of 

pollinator deficits and disappearance of bees in many parts of the world (e.g. Potts et al., 2010). This has led 

to increased attention on pollinator conservation among scientists and on the political arena, but in many 

places the awareness of farmers of bees as pollinators is low or pollination is perceived as a service 

provided freely and adequately by nature (Abrol, 2011, Munyuli, 2011). When nature does not provide 

adequate pollination services and when awareness is present, markets for pollination services may arise 

and payments for pollination services (PPS) schemes are developed. PPS exists in many countries, but there 

is surprisingly little available literature on PPS and pollination markets. PPS is a market based solution for 

managing pollinators, where farmers in need of pollinators pay beekeepers for placing bee hives within or 

adjacent to agricultural fields. Perhaps the best known example, and no doubt the best documented, is 

found in the vast Californian almond grooves, where farmers annually pay around $300 million in 

pollination fees to beekeepers who place thousands of bee hives in the grooves during the flowering 

season. One of the oldest pollination markets is in South Africa, where farmers and beekeepers for several 

decades have negotiated pollination payments for 27 crops (Allsopp, pers. com.). On the remainder of the 

African continent, PPS is almost mainly unknown, even though the market potential is there; insect 

pollination is estimated to have an economic value of $12 billion dollars annually in Africa, only counting 

the major cash crops (Gallai et al, 2009). This study is a first attempt to collect data on PPS and pollination 
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markets worldwide. Combined with a literature review we aim to use the new knowledge to identify the 

constraints, challenges and opportunities for pollination payments in Africa.  

Methodology 

We collected information on PPS through a short questionnaire which was send by e-mail to 139 

beekeepers associations, associate members of Apimondia, and to our own network.  The questionnaire 

regarding payment for bee pollination included questions on existence of a pollination payment scheme, 

set up of payment and contract, prices for bee pollination, type of crops for which bee pollination is being 

paid for, establishment of contact between beekeepers and growers and other actors (companies and 

organizations) involved. The recipients came from a total of 74 countries, thereof 39 European, 11 North-

South American, 9 African, 13 Asian and 2 Oceanian countries. The survey was supplemented by internet 

searches for existing PPS and review of relevant literature. It was a quick pilot-style study and should be 

interpreted with this in mind. Only payment for honey bee pollination is included in the following. 

Results and discussion 

The PPS survey 

Recipients from 31 countries corresponding to 42% of the questioned countries answered the 

questionnaire, thereof 18 European, 3 North-South American, 5 African, 4 Asian and 1 Oceanian country. 

Pollination is paid for in all continents apart from Antarctica but not in all countries. Respondents from 10 

countries answered that there was no PPS in their country, and respondents from 21 countries that PPS 

exist. In these 21 countries PPS is common in 15 countries and rare and on a small scale in 6 countries 

(Table 1). The continent with the largest number of countries paying for pollination service Europe was also 

the continent, where the largest number of respondents was from. However, PPS was not known in all 

European countries. In Africa PPS is largely unknown apart from South Africa.  
 

 

Respondents from 15 countries mentioned which crops bee pollination was being paid for. In 6 countries 

pollination was paid for 1-4 crops, in 8 countries for 5-14 crops and for 1 country 27 crops (S. Africa). In 

total pollination was paid for 48 different crops belonging to a range of crop groups. The orchard crops 

were among those most often paid for, with 26 different crops from several crop groups and between 3-10 

countries paying for pollination in each group (Table 2). 

Access to nectar and a safe place for the bee colonies represent PPS in its most simple form and is not 

included here as it does not involve money transfer. When involving money transfer beekeepers are mostly 

paid a fixed amount per colony. The hive can be without a fixed standard or more commonly the number of 

frames with brood, workers etc. can be fixed. The price per hive can vary depending on crop and in some 

cases on several factors and a share of income from pollinator-improved yield can be added to the hive 

payment. The payment per hive varies from $18- $250/colony depending on country, crop and sometimes 

other factors like location, price of transport, risk of pesticide damage as well as price of honey are 

included. In one country some beekeepers are paid per hour. Pollination agreements can be made as oral 

Crop groups with 

pollination payments 

of 1 or more crops  

No. of crops 

in pollination 

market 

No. of countries 

with markets for 

pollination 

Pome fruits 2 10 

Stone fruits 6 10 

Berries  8 5 

Citrus crops 4 3 

Other orchard crops 6 4 

Cucurbits 5 5 

Oil crops 3 9 

Forage legumes 4 5 

Other field crops 3 5 

Vegetable and spice 

seeds 

6 5 

Stimulants 1 1 

 Payment 

common 

Payment rare, 

small scale 

No payment 

Europe Denmark, Finland, Italy, Norway, Sweden, 

Turkey, UK 

Belgian, France, Germany, Romania, Slovakia, 

Switzerland  

Albania, Bosnia-Herzegovina, Greece,   

Luxembourg, Slovenia 

America Canada, Cuba, USA 

Africa South Africa,  

Ghana, Kenya, Tanzania, Uganda 

Asia India, Israel, Philippines,  

Vietnam 

Oceania New Zealand   

Table 1 Payment for pollination services at different continents. Table 2 Crops with paid honey bee pollination. 
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agreements between farmers and local beekeepers, as written agreements with a contract between 

farmers and local beekeepers (often a standard contract made by beekeepers associations), or involving a 

middleman between farmer and beekeeper. In the last case there will be two contracts, one between the 

middleman and the beekeeper and one between the middleman and the farmer. The middleman is often a 

private consultant. Beekeepers associations, growers associations, universities, and honey boards often 

play a role in facilitating contact and contracting. 

 

Pollination market review 

The bulk of literature on PPS and pollination markets, scientific as well as more popular, is describing the 

North American pollination markets, where migratory beekeepers travel between almonds in California, 

raspberry in N. Carolina, apples in New York, and blue berry fields in Maine – to name just some of the 

many stops (Burgett et al, 2010; Rucker et al., 2012)). The $300 million in pollination fees from almond 

growers make up around half of the total US pollination market (USDA, 2014b). The pollination market is 

driven by insufficient pollinators; not because of disappearance of pollinators, but rather because of large-

scale commercial agricultural systems, where managed pollinators are one of many necessary inputs. This is 

part of the demand side in pollination markets, which rests on a basic awareness of the role of pollinators, 

which may not exist in all contexts (Munyuli, 2011). Seeing pollination as an agricultural input is important, 

as it becomes part of the cost modeling of the production system, and thus relates to a willingness to pay 

(WTP) as well as ability to pay 

(ATP). Both are influenced by the 

expected economic returns from 

purchased pollination services and 

thus pollinator awareness. Allsopp 

(pers. com) described how some 

farmers in S. Africa moved their 

agricultural fields, when the largest 

local beekeeper moved away; a 

situation quite opposite the US 

pollination market.  

The supply side consists of bee 

colonies available for pollination 

and managed by beekeepers, who 

are able to transport bee hives to 

where pollination is demanded. 

This requires a pollination payment that not only covers transportation and other management costs, but 

also compensates a loss of honey production, resulting from hive stress from being moved and (often) from 

pollination of crops that do not provide sufficient nectar for honey production (Burgett et al, 2010). Where 

demand and supply meet, a market for pollination services may arise, as first described by Cheung (1973). 

However, the market has to be supported and work within an institutional framework, also called the 

enabling environment, which i.a. consists of organization of beekeepers, which work to make contact and 

contract facilitation effective, an adequate infrastructure to enable mobility of beehives and generally 

support agricultural markets, access to capacity building and information for both farmers and beekeepers, 

as well as financial and political support to the development and regulation of pollination markets. All of 

this is in place in the US and has been an essential part of the US pollination market (Burgett et al, 2010). 

Figure 1 depicts the requirements for supply, demand and the institutional framework for pollination 

payments. The pollination fee is not only determined by demand and supply, but also by the joint and often 

inverse production of honey and pollination services (Champetier, 2010).  

 

Opportunities and challenges in Africa 

As shown in the survey results, pollination markets exist in many different countries on several continents. 

South Africa stands out as the only African country with a long-lived and widespread use of paid pollination 

services. As in the US, the S. African pollination market is based on extensive areas with large scale, 

Figure 1. The main requirements for creation of pollination markets and 

development of payments for pollination services. 

Institutional Framework – Enabling Environment 
Organization, capacity building services, financial support, policy, infrastructure 

Awareness Insufficient pollinators  WTP & ATP 

Demand for pollination services 

 Supply of pollination services 

Mobility Managed bees Pollination fee (vs. honey output) 

Market        Creation 
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commercial agricultural systems with pollinator-dependent crops such as vegetables, fruits and oil crops. In 

many other African countries, agriculture is still dominated by smaller farms located in mixed landscapes 

that can sustain wild pollinators better than large monocultural agro-landscapes (FAO, 2001). This is one of 

the reasons Africa is rarely mentioned in the many reports on pollinator declines. However, landscape 

fragmentation and large-scale agriculture is becoming more common, which means that managed 

pollination can be expected to become necessary. With the onset of the African Pollination Initiative (API), 

the first Apimondia symposium in Africa, and more research into the value of pollination (e.g. Kasina et al, 

2009), awareness is disseminating. However, farmers still often see pollination as a free service provided by 

nature. This limits WTP for pollination. Though small-scale agriculture often has less economic room for 

expensive inputs, ATP for pollination services as an input may not only be present in large scale production, 

as described by Kasina et al. (2009), who investigated the added value from adequate pollination of typical 

family farm crops, which are among those found to be most often paid for (cf. Table 2). 

Beekeeping is widespread in many parts of Africa, but a supply of pollination services is limited, as 

beekeeping is often carried out on small scale and involve bee species that are aggressive and tend to 

abscond, making them difficult to transport and handle. Though log hives may be equally doable for 

pollination services as more modern hives, the traditional way of hanging hives high up in trees complicates 

handling and transport to where pollination is demanded. In several African regions, honey is a priced 

commodity, even on local rural markets, which makes it necessary for comparatively high pollination fees, 

as honey production is often reduced substantially when bee colonies are used for pollination services. The 

supply side is also influenced by a weak enabling environment. National and regional beekeepers 

associations, that play important roles as market facilitators, are largely missing, and those that are active 

focus on honey production. Poor infrastructure in the rural, agricultural areas limits mobility of beekeepers, 

even if appropriate transportation means are available. The API is largely represented by researchers, while 

the agriculture political arenas do not prioritize pollination aspects and policies that could support capacity 

building, provide financial options and promote pollination marketing are missing.  

In summary, the supply side is limited by small scale, managerial difficulties in providing the service, lack of 

organization of beekeepers, and poor infrastructure. At the same time, the demand side, limited by lack of 

pollinator awareness and an agricultural landscape, where large scale disappearance of pollinator 

populations has not been observed, does not yet bring forward an economic incentive to beekeepers to 

build up a supply side. As agricultural landscapes change and pollination becomes a more acknowledged 

input, the demand side is expected to change.  API, starting beekeepers NGOs, honey companies, and 

research networks involved in pollination, make up an important institutional platform to start off higher 

prioritization of pollination services and development of supporting policies as well as national strategies 

for creation and promotion of pollination markets.  
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