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Abstract. Amakpe F, Sinsin B. 2025. Social drivers of colony collapse disorder in Benin’s beekeeping, West Africa. Asian J Agric 9: 

391-401. The colony collapse disorder is a worldwide factor of the honeybee population decline. In the tropical African regions, recurrent 

bushfires, uncontrolled agricultural pesticide, unproper beekeeping system, pests, and diseases are contributing factors that worsen the 

colony collapse disorder in contrary to western beekeeping, where the phenomenon is better controlled. In addition to these 

environmental and managerial drivers, the beekeeping potential in Benin is handicapped by the countrywide massive destruction of 

honeybee colonies by unknown individuals. We assessed the impacts of this phenomenon, termed in this study the social colony collapse 

disorder, through surveys and group discussions on 96 apiaries, distributed in the entire country from January 2023 to January 2024. The 

investigations targeted apiaries bearing at least five honeybee colonies, and the respondents were the apiary owners. 31.4% of the country's 

honeybee colonies and 72.9% of apiaries were impacted. 7.3±7.1 colonies were lost per apiary from January 2023 to January 2024.  99% of 

the impacts occurred during the honey season (October to May), and the honeybee colony thieves mainly operated at night. The departments 

of Zou (78.4% of its colonies), Collines (60.3%), and Donga (40.8%) were the most impacted, and experimental apiaries were not spared. It 

is a neglected key factor that discourages beekeepers and hinders beekeeping mainstreaming for poverty alleviation in Benin, where no 

operational mitigation approach is effective to date. Reinforcing the local mitigation attempts and improving the beekeeping legal 

framework will help reduce the attacks. This will require deeper investigations for elaborating the case-by-case eradication approaches per 

beekeeping region in Benin and for elaborating a regional synergetic mitigation action plan in the entire West Africa.  

Keywords: Apiculture, colony collapse disorder, livelihood, pollination, poverty alleviation, West Africa 

Abbreviations: ECOWAS: Economic Community of West African States, GPS: Global Positioning System, SCCD: Social colony collapse 

disorder 

INTRODUCTION 

The honeybees are universal pollinators that also 

improve crop quality and yields (Spivak et al. 2011; Hung 

et al. 2018). Numerous initiatives are therefore developed 

worldwide to sustain their services and curb pollinator 

decline through beekeeping. But the synergetic impacts of 

climate change, diseases, and anthropic actions are 

challenging the honeybee population worldwide (Zhao et 

al. 2022; Agathokleous et al. 2024). One key factor that 

jeopardizes the honeybee population is the colony collapse 

disorder (CCD), a decimation of the honeybee colonies in 

many parts of the world (Roy et al. 2018; Mohammadian et 

al. 2024). In European and American beekeeping, it was 

influenced by the queen's weakness, colony malnutrition, 

and acaricides, which led to pests' attacks and the dramatic 

loss of workers (VanEngelsdorp et al. 2009; Mohammadian 

et al. 2024). It is nowadays a leading challenge in the 

tropical and the Mediterranean African regions, where the 

phenomenon is worsening in contrast to the rest of the 

world (Brhich 2025). In fact, in most tropical African 

regions, recurrent bushfires that affect the flora in the dry 

season and kill many foraging workers make up great 

potential CCD factors in addition to uncontrolled agricultural 

pesticide uses, wax moths, and small hive beetle invasion 

(Hailu et al. 2024; Mohammadian et al. 2024). 

In addition to these environmental and well-

documented anthropic factors that affect beekeeping 

worldwide, the entire Republic of Benin is facing the 

vandalism of honeybee colonies by unidentified individuals 

who mainly operate at night (Amakpe et al. 2023). This 

societal factor, termed in this study the Social Colony 

Collapse Disorder (SCCD), was registered since 2008 as a 

key beekeeping challenge from Nigeria to Togo, with no 

effective mitigation action (Ahouandjinou et al. 2016; 

Kugonza 2020; Hailu et al. 2024). In opposition to the 

CCD, it is committed by honeybee colony thieves who 

secretly vandalize apiaries in West African beekeeping. 

Though it is ignored by the international beekeeping 

community, which is more concerned about pollution, 

honeybee enemies, climate change, and land use impacts 

on the honeybees, it constitutes a major limit to many 

beekeeping initiatives in Benin. The phenomenon is all the 

more acute in Benin, where the Ministry in Charge of 

Agriculture and Husbandry, and the Ministry in charge of 

Forests and Natural Resources have targeted combating it 

in cooperation with the national beekeepers' association 

through many pleas in the media. A better understanding of 

this phenomenon, the socio-economic and ecological 
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determining factors, and the cartography of the involved 

actors is then required for a sustainable apiculture in Benin 

and the entire West Africa.  

The country is characterized by a south-north ecological 

gradient, which also determines many socio-economic 

factors such as the agro-ecological region distribution, 

transhumant itinerary, and beekeeping regions (Azalou et 

al. 2019; Sinadouwirou 2023). We then assumed that such 

social and ecologic factors may influence the SCCD status 

in the different administrative and agro-ecological regions. 

We set out to determine if the diversity in the melliferous 

regions and the south-north ecological gradient in Benin 

influence the acuity of SCCD during the three main honey 

seasons. Using social surveys and apiary visits, we (i) 

assessed the number of vandalized honeybee colonies per 

melliferous region and (ii) analyzed the acuity of the 

phenomenon during the heart of the dry season (February 

to May 2023), the full rain season (Jun to August 2023) and 

the beginning of the dry season (October 2023 to January 

2024). 

In this research, an apiary is a site that bears a set of 

honeybee hives belonging to a beekeeper. A hive is any 

material a beekeeper establishes for keeping a honeybee 

colony. The colony is a group of honeybees made up of a 

laying queen, workers, and drones established in a hive at 

an apiary. A hive that bears a colony is also called a 

colony. Due to desertion or colonies' death at the apiary, a 

hive may host different colonies throughout the year. 

MATERIALS AND METHODS 

Study area 

The investigations covered the entire Republic of 

Benin. It is a West African country that shares borders with 

the Republic of Burkina-Faso and Niger in the north, the 

Federal Republic of Nigeria in the East, and the Republic 

of Togo in the West. The country benefits from three main 

climatic areas with a high South-North and West-East 

gradients in which the south is cooler and more humid than 

the north, while the Eastern parts are more humid and 

cooler than the Western region (Adomou et al. 2006). 

Based on the distribution of the melliferous flora, 

Amakpe et al. (2015) found six silvo-melliferous regions, 

which are grouped in three main melliferous areas. The 

south melliferous regions, which stretch from the coast to 

the south Soudano-guinean zone, are dominated by small-

sized bees of scutellata and iberiensis genotypes. The 

melliferous flora in these regions is particularly poor, 

dominated by pollen-producing plants such as Gmelina 

arborea and Elaeis guineensis. Till the south of the 

department of Alibori, the central parts of Atacora, and the 

southern parts of Borgou stand the central melliferous 

regions. In this transition zone, iberiensis, scutellata, and 

adansonii genotypes coexist. The melliferous flora of these 

regions is well diversified, dominated by Pterocarpus 

erinaceus, Terminalia leiocarpa, Anacardium occidentale, 

and Citrus sp. orchards. Above the central regions, stand 

the north melliferous regions where adansonii genotypes 

dominate the bee population. The pest pressure in this 

region is particularly low, limited to predators and the 

small hive beetle, Aethina tumida (Amakpe 2016).  

The colony collapse disorder is almost ignored in the 

country where most references are targeted on the 

beekeeping system description, the involved actors, the 

melliferous flora, and hive products (Kenali et al. 2018; 

Amakpe et al. 2023). In the same line, the social colony 

collapse disorder issues are limited to registered or cited 

complains from victimised beekeepers, their associations, 

and students (Ahouandjinou et al. 2016; Amakpe et al. 

2023; Kakpi et al. 2024; Kindji et al. 2025).  

Studied apiaries and data collection   

Beekeeping in the country is dominated by small-scale 

beekeepers, keeping five to ten Kenian top-bar or 

traditional hives. But since 2010, the number of business 

beekeepers with more than 40 Kenian Top bar or frame 

hives has been increasing in the central parts. The colonies 

are mainly obtained from natural swarms directly captured 

in baited hives, and artificial queen rearing is rare (Kakpi et 

al. 2024).  

The investigated apiaries were selected from a database 

of established apiaries from 2008 to 2016 by local NGOs 

and partners that support beekeeping in Benin. The 

database available at the two most relevant support NGOs 

indicated more than 500 beekeepers in Benin. But 

geographic data and communication addresses were 

available on less than 150 apiaries, from which we 

discarded non-responding beekeepers, apiaries with no live 

colony in January 2023. A total of 96 apiaries (Figure 1) 

that were at least six years old and bore at least five 

honeybee colonies in January 2023 were considered 

(Amakpe 2016). They were contacted and their apiary was 

visited in June 2023, October 2023, and February 2024 

using the provided addresses and geographic GPS 

coordinates for collecting the occurred SCCD and 

information on the adopted management approaches.  

Once the apiary was identified in the fields, the 

geographic coordinates (X, Y) of the strongest hive were 

recorded again using a Garmin brand GPS. The year of first 

registered SCCD, the number of registered affected 

colonies, and the number of colonies that recovered after 

the attacks at each season were collected from the apiary 

owner using a standardized questionnaire. The different 

mitigation strategies and any relevant socio-economic 

factors that may impact the phenomenon were analyzed 

later in focus group discussions with beekeepers, herders, 

and relevant stakeholders in each region. The focus group 

discussions were conducted by the rapid rural appraisal 

methods of Gueye (1990) according to the adaptations of 

Bacque et al. (2024) and Olivier et al. (2024). Briefly, 

representatives of the involved stakeholders, such as 

beekeepers, hunters, herders, hive product sellers, and 

farmers, were invited to a meeting to analyze the 

phenomenon and mitigation actions. Table 1 summarizes 

the distribution of the investigated apiaries per region and 

the cities where the group discussions occurred. 

The investigations covered 12 months, from 1 February 

2023 to 31 January 2024. The data were collected in three 
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rounds at the end of each season, with the same actors and 

the same apiaries. 

1 February to 31 May 2023: This is the heart of the 

honey season in Benin (Abiola et al. 2005). The data of this 

season were collected during June 2023.  

1 June to 30 September 2023: This covers the full rainy 

season with poor honey production in the entire country. 

The data from this season were collected during October 

2023. 

1 October 2023 to 31 January 2024: Corresponding to 

the beginning of the honey season. The data of this period 

were collected during February 2024. 

Regarding the ethics, theft issues are of great juridical 

concern in Benin. Therefore, the free prior consent of each 

beekeeper was first obtained before recording information 

on their SCCD experience. No personal data was recorded, 

and the indications on the thieves were kept anonymous in 

accordance with the involved actors. The group discussion 

and questionnaire were conducted in local languages by 

experienced and familiar extension workers in the 

community. The collected data from the beekeepers and 

focus group discussion were confronted with the systematic 

field visits to each apiary, the testimonies from non-

beekeepers in the same village, and information from the 

database and field reports of the support NGOs. Some 

beekeepers have also complained at the police station after 

they were stolen, and the official declaration papers from 

the police officer were also valued in the triangularization 

process. 

 

 

Table 1. Distribution of the investigated apiaries per honey region and group discussion cities 

  

Department City of group discussion 
Number of investigated apiaries 

North honey region Central honey region South honey region Total 

Alibori  Kandi, Banikoara,  

Gogounou 

22 

(1 experimental apiary) 

0 0 22 

Atacora  Natitingou, Toukountouna,  

Boukoumbe 

1 7 0 8 

Atlantique and Littoral  Djidja 0 0 3 3 

Borgou  N'dali, Parakou, Tchaourou 2 18 

(1 experimental apiary) 

0 20 

Collines  Kokoro, Savalou 0 17 

(1 woman beekeeper) 

0 17 

Donga  Bassila, Djougou 0 14 0 14 

Mono  Lokossa  0 0 3 3 

Plateau  Ketou 0 2 0 2 

Zou  Djidja 0 7 

(1 experimental apiary) 

0 7 

 
 

 

 
 

Figure 1. Geographic position of the investigated apiaries in Benin 
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Data analysis  

The data on each apiary were built in a database and 

were analyzed by StatistiXL, an AddIn of Excel (Microsoft 

Office). The sites were first submitted to the analysis of 

variance based on the different departments, the 

melliferous regions, and seasons in order to determine the 

ones that best explained the susceptibility of an apiary to be 

impacted.  

The geographic analysis of the phenomenon was done 

by projecting in the country Shape file, the Geographic 

coordinates of the apiaries using ArcMap software. This 

helped evaluate any geographic correlation to the different 

metadata on the apiary status. The south-north gradient was 

analyzed by the simple correlation between the total 

impacted colonies per apiary and the Universe Transverse 

Mercator (UTM) Values of the longitude of each apiary. 

The temporal dynamic of the phenomenon was analyzed by 

the first year it was reported at each apiary. The descriptive 

statistics analyses were done to determine the average 

number of vandalized colonies and their respective relative 

percentage at the apiary, honey region, and national levels. 

For the analysis of variance and correlation, a P value of 

5% or lower was accepted as statistically significant. 

The impacts on the country's beekeeping were analyzed 

by the proportions of the impacted apiaries (PIA) and 

impacted colonies (PIC) at the apiary per region or period, 

as indicated by equations (1) and (2).  

PIA=  (1) 

PIC=  (2)   

Where: 

PIA: proportion of impacted apiaries in the considered 

region or period;  

NIA: Number of apiaries that registered at least one 

pillaged colony;  

TA: total number of registered apiaries in January 2023 

in the region or the period;  

PIC: proportion of impacted colonies in the considered 

region or period;  

TC: total number of colonies that were recorded in 

January 2023 in the region or period. 

RESULTS AND DISCUSSION 

The social colony collapse disorder as a key driver of 

CCD in Benin 

As described by the victims, the social colony collapse 

disorder (SCCD) is a massive vandalism of honeybee 

colonies by people who decimate the bees by fire or 

pesticides. They take away any top bar or frame that bears 

comb, leaving behind a hive full of dead bees, firewood 

debris, and ashes. Figure 2 presents images from a 

vandalized experimental apiary located in the department 

of Zou after the offense in March 2023. The honeycombs 

are hand-squeezed at a hidden place where the brood 

combs are abandoned. The stolen honey may be sold in 

improper packages, such as pesticide or used beverage 

bottles, at roadsides far away from the place where the 

offense was committed.  

The honeybee colony thieves usually operate late at 

night, making them difficult to detect. In fact, only two 

apiaries (2.1% of the total impacted apiaries) in the 

department of Collines were looted during the day. 8.57% 

of affected colonies recovered, with very weak colonies 

that finally perished in the following days. As very few 

colonies recovered after the attack, most were vandalized 

only once, except in the Zou department, where 5.7% of 

colonies were looted twice. 

At the country level, 70 apiaries out of the 96 

investigated (a prevalence of 72.9%) were looted at least 

once from February 2023 to January 2024. The phenomenon 

impacted 700 out of the total of 2231 registered colonies in 

January 2023 when the study started, making an acuity of 

31.4% of the national vandalized honeybee colonies in one 

year. Regarding the frequency, apiaries were impacted 

1.5±0.9 times during the year, and 7.29±7.12 colonies were 

impacted per apiary. 

Concerning the thieves, only one was arrested in the 

department of Zou in 2018. With this case, and despite it 

was statistically difficult and irrelevant to make a 

categorization of the honeybee colony thieves, most 

victims and stakeholders argued during the focus group 

discussion that the offenders were linked to young 

pastoralists and hunters who operate at night.  

No socio-professional group was spared in the country. 

In fact, many sedentary herders and agro-pastoralists 

declared that their apiaries were usually vandalized. 

Elderly, young, disable people and women beekeepers 

were also impacted. The phenomenon is then a nationwide 

beekeeping challenge in Benin, in addition to the numerous 

documented environmental and managerial limits. 

Determinant factors of the social colony collapse disorder 

in Benin 

The multivariate variance analyses showed that the total 

lost colonies and the surviving colonies were significantly 

different between the different honey seasons and the 

regions (F=2.136; Df=50; P=0.000). The parameters that 

best discriminated the regions and apiaries were the total 

number of active colonies during the honey seasons, the 

number of pillaged colonies from October to February, and 

the number of impacted colonies from February to May 

(F=3.834; Df=5; P=0.001). The number of impacted 

colonies in the rain season and the number of surviving 

colonies poorly explained the difference between the 

regions and the apiaries.  

The correlation analysis (Figure 3) indicated that the 

apiaries that were impacted from October to February were 

also likely to be pillaged from February to May (R=0.5 and 

P=0.000), while those vandalized from February to May 

were more susceptible to being looted from June to 

September (R=0.35, P=0.001). The bigger the apiary was, 

the more colonies it lost from February to May (R=0.5 and 

P=0.000). Therefore, big apiaries located in the central 

honey regions were the most impacted during the honey 

season.  
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Figure 2. Images from a vandalized experimental apiary in the central part of Benin. A. Vandalized Kenyan top bar hive, B. Vandalized 

frame hive, C. Hand-squeezed honeycombs, far away from the looted apiary, D. Abandoned broods and empty combs after the 

honeycombs were hand-squeezed 

 

 

 

         
 
 

         
 

Figure 3. Correlation analysis of A. The total number of vandalised colonies, B. The number of recovered colonies, and C-E. The 

number of colonies at the beginning of the season. Note: N_resumed: Number of colonies that recovered after the attack, Cord_Y: Log 

of the UTM WGS84 Value of the hive longitude, NC_2023: total number of colonies at the apiary in 2023, N_may: Number of lost 

colonies from January to May, N_sept: Number of lost colonies from June to September, N_janv: Number of lost colonies from October 

to January 
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The global polynomial trendline of the correlation 

function between the total number of colonies at the 

apiaries and the number of vandalized colonies (Figure 3) 

showed that above a hive number, the apiary was less 

impacted (R=0.6, P=0.000). This was particularly the case 

in the departments of Collines and Borgou, where big 

apiary owners often set additional guards to prevent attacks.  

Regarding the surviving colonies, the ones that were 

affected during the full rain season were likely to recover 

after the attack. Such survival was negatively correlated to 

the South-north gradient (R=0.4; P=0.00) in which the 

northern impacted colonies survived less than the ones 

located in the south. 

Temporal dynamics of the social colony collapse disorder 

in Benin 

The first affected apiaries were recorded in the 

department of Zou in 2008, followed by a constant number 

of new vandalized apiaries till 2018 (Figure 4). From 2018, 

a decline was registered in this department, showing that 

the most vulnerable apiaries had been looted (Figures 4 and 

5). It seemed confined in this department until 2014, with 

28.6% of new vandalized apiaries and a progressive spread 

to other regions. 17.6% of apiaries in the department of 

Collines registered their first experience from 2015, 

followed by 47.1% in the department of Borgou, and a 

spread to the entire north regions from 2017, where 

6.0±7% apiaries register their first attack. The most recent 

departments of occurrence were Atacora in 2020, with 

seven apiaries (37.5%), and the department of Plateau in 

2021. From 2021, there was a general decline in new 

occurrences except in the department of Plateau. 

The seasonality of the phenomenon (Figures 4 and 5) 

showed that most apiaries (99%) were impacted during the 

honey season in Benin (October to May). The central 

honey region was most impacted from February to May, 

when 47.7% of the annual total impacted colonies in the 

region occurred, while the north honey region was affected 

from October to January (77.8%). The full rain season 

starting from June to September, corresponding to the poor 

honey season, was less impacted, except in the department 

of Plateau, where 50% of the apiaries lost 70.7% of their 

colonies. Table 1 summarizes the registered impacted colonies 

and apiaries in the different regions and departments of the 

country.  

Spatialization of the social colony collapse disorder in 

Benin 

The geographic distribution of the impacted apiaries 

(Figure 5) showed that the central region was the most 

challenged, with 65.7% of lost colonies in 78.6% apiaries. 

The remaining 21.4% of impacted apiaries were located in 

the north region, where 12.3% of the colonies were 

vandalized. No honeybee colony theft was reported in the 

southern poor honey region, where beekeeping was limited 

to rare apiaries placed close to the owner's properties. As 

far as the departmental distribution was concerned, the 

most challenged departments were Borgou (PIA=28.0%; 

PIC=22.924.0%), Collines (PIA=60.3%; PIC=16.0%), Donga 

(PIA=40.8%, PIC=20.118.8% Alibori (PIA=10.17%; 

PIC=9.5%), and Zou (PIA=78.4%; PIC=5.0%). The 

departments of Atacora (5.7%) and Plateau (2.9%) were 

less impacted, as indicated in Table 2.  

 

 

 

 
 

Figure 4. First time registered SCCD in the different departments and regions of Benin  

 

 

 

 

 

 



AMAKPE & SINSIN – Social drivers of colony collapse disorder in Benin 

 

397 

Table 2. Social colony collapse disorder in the different administrative departments and beekeeping regions in Benin  
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Critic season 

Donga 

  

Tot 2018 

  

402 113 14 37 4 164 40.8 23.4 7.4 14 6 12 October to May 

 

  

Avg  28.7 8.1 1.0 2.6 0.3 11.7 57.6 1.7 0.5 1.0 0.4 0.9 

Std   33.3 12.9 1.8 2.2 0.7 14.9 30.6 2.1 0.7 0.0 0.5 0.4 

 % 18.0 68.9 8.5 22.6 2.4 40.8 40.8 23.4 7.4 100 42.9 85.7 

Atacora  Tot 2020 

  

114 5 0 8 2 13 11.4 1.9 0.6 1 0 4 October to January   

  Avg  14.3 0.6 0.0 1.0 0.3 1.6 14.2 0.2 0.1 0.1 0.0 0.5 

Std  6.4 1.8 0.0 1.2 0.7 2.4 17.7 0.3 0.1 0.4 0.0 0.5 

 % 5.1 38.5 0.0 61.5 15.4 11.4 11.4 1.9 0.6 25.0 0.0 100 

Zou 

 

  

Tot 2014 

  

111 48 9 30 15 87 78.4 12.4 3.9 7 4 4 October to May  

  Avg  15.9 6.9 1.3 4.3 2.1 12.4 72.8 1.8 0.6 1.0 0.6 0.6 

Std  12.7 5.7 1.8 5.0 2.1 12.0 33.1 1.7 0.5 0.0 0.5 0.5 

% 5.0 55.2 10.3 34.5 17.2 78.4 78.4 12.4 3.9 100 57.1 57.1 

Collines 

  

Tot 2015 

  

358 92 16 108 24 216 60.3 30.9 9.7 14 8 14 The year-long  

  Avg  21.1 5.4 0.9 6.4 1.4 12.7 50.9 1.8 0.6 0.8 0.5 0.8 

Std  21.6 9.8 1.2 6.9 2.3 16.8 30.6 2.4 0.8 0.4 0.5 0.4 

 % 16.0 42.6 7.4 50.0 11.1 60.3 60.3 30.9 9.7 93.3 53.3 93.3 

Borgou 

  

Tot 2018 

  

536 35 9 106 10 150 28.0 21.4 6.7 14 5 16 The year-long  

 

  

Avg  26.8 1.8 0.5 5.3 0.5 7.5 36.6 1.1 0.3 0.7 0.3 0.8 

Std  33.8 2.1 0.8 4.9 1.2 7.2 27.1 1.0 0.3 0.5 0.4 0.4 

 % 24.0 23.3 6.0 70.7 6.7 28.0 28.0 21.4 6.7 87.5 31.3 100 

Alibori  Tot 2015 

  

659 15 3 49 4 67 10.2 9.6 3.0 6 2 12 October to May  

 

  

Avg  30.0 0.7 0.1 2.2 0.2 3.0 16.4 0.4 0.1 0.3 0.1 0.5 

Std  41.5 1.5 0.5 3.9 0.4 5.3 22.1 0.8 0.2 0.5 0.3 0.5 

 % 29.5 22.4 4.5 73.1 6.0 10.2 10.2 9.6 3.0 50.0 16.7 100 

Plateau 

 

   

Tot 2021 

  

15 0 0 3 1 3 40.0 0.4 0.1 0 0 2 October to January  

  Avg  7.5 0 0 1.5 0.5 1.5 20.0 0.2 0.1 0 0 1 

Std  3.5 0.0 0.0 0.7 0.7 0.7 0.0 0.1 0.0 0.0 0.0 0.0 

 % 0.7 0.0 0.0 100 33.3 20.0 20.0 0.4 0.1 0.0 0.0 100 

South region  Tot 2021 

  

36 0 0 0 0 0 0.0 0.0 0.0 0 0 0 The year-long  

Avg  6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Std  3.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 % 1.6 - - - - 0.0 0.0 0.0 0.0 - - - 

Central region  

 

  

Tot 2008 

  

1466 291 48 271 56 610 41.6 87.1 27.3 48 23 49 October to May  

 

  

Avg  22.6 4.5 0.7 4.2 0.9 9.4 45.6 1.3 0.4 0.7 0.4 0.8 

Std  26.8 8.4 1.3 4.9 1.7 12.6 32.6 1.8 0.6 0.4 0.5 0.4 

 % 65.7 47.7 7.9 44.4 9.2 41.6 41.6 87.1 27.3 87.3 41.8 89.1 

North region   

  

Tot 2020 

  

729 17 3 70 4 90 12.3 12.9 4.0 8 2 15 October to May  

  Avg  29.2 0.7 0.1 2.8 0.2 3.6 18.5 0.5 0.2 0.3 0.1 0.6 

Std  39.5 1.4 0.4 4.5 0.4 5.6 21.5 0.8 0.3 0.5 0.3 0.5 

 % 32.7 18.9 3.3 77.8 4.4 12.3 12.3 12.9 4.0 53.3 13.3 100 

Benin (national)  Tot 2008 

  

2231 308 51 341 60 700 31.4 100 31.4 56 25 64 October to May  

  Avg  23.2 3.2 0.5 3.6 0.6 7.3 35.7 1.0 0.3 0.6 0.3 0.7 

Std  18.4 3.7 0.8 3.5 0.9 7.1 27.0 1.0 0.3 48.6 38.5 44.4 

  100 44.0 7.3 48.7 8.6 31.4 31.4 100 31.4 80.0 35.7 91.4 

Note: 1st_year: first year of occurrence. N_Co: Number of vandalised colonies. Jan: From October 2023 to January 2024. May: from 

February to May 2024. Sept: from June to September 2024. N_Co_re: Number of vandalised colonies that resumed. Tot_co: total 

number of vandalised colonies. %_A_Co: % of lost colonies at the apiary. %_bj_Co: % of lost colony in Benin. N_apiary: Number of 

impacted apiaries. Tot: Total. Avg: average. Std: Standard error 
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Figure 5. Seasonal dynamics of the social colony collapse disorder per honey region. Note: Bj: Benin (national level). Co: colony. Api: 

Apiary. Co_SCCD%: percentage of lost colonies. Api_SCCD%: percentage of impacted Apiaries; Centre: central honey region; North: 

north honey region 

 

 

  

 
 

Figure 6. Spatial dynamics of the social colony collapse disorder 

in Benin  

 

 

 

The spatiotemporal distribution of the impacted apiaries 

revealed four apiary theft regions in Benin (Figure 6).  

The south free region: This overlayed the south poor 

honey region, including the departments of Mono, Littoral, 

Atlantic, Oueme, south Plateau, and south Couffo, where 

the phenomenon is absent till now. It bore 1.6% of the 

national investigated colonies in 2023. 

The origin and establishment region: This covered the 

central parts of the country, including the departments of 

Zou and Collines, which registered the most impacted 

apiaries. This region bore 21.0% of the country's total 

colonies and 22.9% of the investigated apiaries. Most 

apiaries in this region, including experimental colonies, had 

been impacted at least once.  

The central extension region: It included the departments 

of Donga, south of Borgou, and Atacora, which registered 

the most impacted apiaries. These regions bore 42.8% of 

the country's total colonies in 60.4% of the investigated 

apiaries in 2023.  

The north extension region: including the departments 

of Alibori and north Atacora, bearing 34.6% of the 

country's colonies in 16.7% of apiaries. These regions are 

home to many traditional hives that are difficult to open by 

inexperienced people to open and were less impacted. 

Discussion 

Impacts on biodiversity conservation and beekeeping 

development in Benin 

The Colony collapse disorder (CCD) is created by 

complex environmental and managerial factors that weaken 

the colony (Lee et al. 2015; Moritz and Erler 2016; Singh 

and Rana 2025). Our investigations revealed that the social 

colony collapse disorder was characterized by the active 

destruction of the colony by people who used prohibited 

methods. With a maximum of only 22.5% of collapsed 

colonies in Western countries, the CCD was considered a 

catastrophe to the worldwide honeybee populations (Johnson 

et al. 2023). On the other hand, the social colony collapse 

disorder impacted more than 31% of the honeybee colonies 
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in Benin in 2023 alone, and many apiaries were totally 

destroyed. As our investigations focused on apiaries of at 

least six years old, the situation may be worse than 

described. It is established in the entire country (Figure 6) 

and was also reported in Nigeria and Togo, where it is 

silently destroying many apiaries with no realistic mitigation 

action to date (Ahouandjinou et al. 2016; Kugonza 2020; 

Hailu et al. 2024). Broods and empty combs, the honeybee 

colony thieves abandoned on the floor, are contributing 

factors to the establishment and spread of predators, 

opportunist parasites, and fungal diseases that will scale up 

the CCD in the country (Kugonza 2020; Insolia et al. 2022; 

Robi et al. 2024). It is then a serious neglected challenge 

that will undermine the entire West Africa beekeeping and 

pollinator services. 

In addition to these ecological impacts, the phenomenon 

had transformed beekeeping in Benin into a financially 

risky activity that is not worth investing in. As found by 

Mounirou (2015) and Ampadu-Ameyaw et al. (2017), the 

adoption of agricultural innovation is mainly governed by 

the direct financial and social profits the innovator gains 

from it. But the massive colony theft in Benin during the 

honey season jeopardizes the financial profitability of the 

activity. Many victims then abandoned their apiary, leading 

to a vicious beekeeping environment where the colony 

thieves freely compromise the household economy and 

livelihoods.  

The spatial diffusion of the colony vandalism indicated 

that regions and seasons that were less impacted were those 

that shelter very few transhumant or poachers. In addition 

to the absence of the suspected honeybee colony thieves in 

the south, where most agriculturists and herders are 

sedentary people (Djenontin et al. 2012; Azalou 2019), 

these regions are located in poor beekeeping areas where 

apiaries rarely exceed 5 hives that are well secured. In the 

central parts, which were the most impacted, herd 

accompanying guys and poachers are suspected to profit 

from the forbidden night pasture and hunting to commit 

their offence (Kagone et al. 2006; Lesse 2016). The lower 

acuity of the phenomenon in the northwestern part of the 

country was mainly due to the fact that many hives in these 

areas are traditional types in jars, and tree trunks that the 

beekeepers place high in trees (Paraizo et al. 2012; 

Ahouandjinou et al. 2016). Such hives were more difficult 

to open than the widespread Kenyan Top bar or frame 

hives in the other regions of the country.  

Beekeeping development requires deeper investigations 

on the native honeybee's aggressivity, hive product yields, 

genetic diversity, and resistance to diseases that determine 

their performance and socio-economic acceptability (Alemu 

et al. 2014). Unfortunately, experimental apiaries were also 

impacted, and many beekeeping research projects in Benin 

prematurely ended without any output. SCCD is then a 

leading cause that will limit scientific information available 

on the native bees in Benin and West Africa.  

The collected honey from the social colony collapse 

disorder is of poor quality, extracted, and kept in very poor 

hygienic conditions. As it is also sold in pesticide bottles or 

prohibited packages that the honeybee colony thieves may 

collect from bins, it is therefore a great health issue that 

may potentially poison and spread infectious diseases 

(Codex Alimentarius 1981; OIE 2015). In the collection 

chain, it may also contaminate the honey stock of 

wholesalers with pesticide residues, lead, and other heavy 

metals that are not accepted at the international markets 

(Hamilton et al. 2004; Reybroeck 2014). It is then a 

complex societal phenomenon that will jeopardize the 

whole national and regional beekeeping system. Urgent 

mitigation strategies in cooperation with the beekeepers, 

the local authorities, and the entire community are required 

for sustainable beekeeping. 

Involved actors and mitigation approach  

The colony collapse disorder mitigation includes global 

actions on pesticides, diseases and pests, pollution, landscape 

management, and friendly beekeeping systems, which are 

complicated in the global climate change context (Van 

Engelsdorp et al. 2009; Agathokleous et al. 2024; Singh 

and Rana 2025). The SCCD, which implies specific actors 

of the same territory, could then be easier to control if well-

elaborated local and national strategies are developed in 

cooperation with the involved actors. The first mitigation 

approach may be preventive, focusing on the control of the 

prohibited associated activities. In this regard, the national 

laws N° 93-009 of 2 July 1993 on forest management, N°. 

2002-16 on wildlife and N°2018-20 of 23 April 2019 on 

husbandry prohibited night pastoralism and night hunting 

activity in the Republic of Benin (Azalou 2021). The 

application of these regulations is essential for limiting the 

drivers of the SCCD. But, till now, no operational system 

targeting beekeeping is set to ensure this regulation is 

respected. 

The focus group discussions revealed that the beekeepers 

are the direct victims. They invest in better protection, 

follow-up, and recruit guards to protect their apiary. But 

these precautions constitute additional huge production 

costs that are the main reason why vulnerable groups such 

as elders and women abandon beekeeping to improve their 

livelihoods in Benin (Andrianarison 2024). Others tried to 

lock the hives using padlocks; unfortunately, these special 

hives were regularly broken at night, and till now, the 

phenomenon is a real unsolved challenge to the entire 

beekeeping sector in Benin (Kakpi et al. 2024; Kindji et al. 

2025). The most suspected social category was the herd 

guards. As such, the agro-pastoralist and herd owners 

should contribute to sensitizing their workers. The entire 

community should also cooperate to denounce and arrest 

the thieves. But the general solidarity in the country rarely 

allows people to denounce their relatives, whatever offense 

they may commit (Azalou 2021).  

In addition to these preventive follow-up approaches, 

many beekeepers' associations established internal social 

rules for honey marketing in which only registered 

beekeepers are allowed to sell hive products. With these 

social rules, it would be difficult for the thieves to sell the 

stolen products. But the challenge to this approach, which 

fully benefits from the support of the local authorities and 

agro-pastoralists, is anchored in the entire national economic 

system in Benin. In fact, the informal sector represents 

more than 60% of the national Gross Domestic Product and 
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occupies more than 80% of the rural community (Igue 2019). 

Honey from authorized beekeepers and stolen hive 

products may be sold at the same informal market without 

any distinction.  

In conclusion, the worldwide honeybee population 

decline due to colony collapse disorder is a great threat to 

agriculture, the economy, food security, and biodiversity 

conservation. Our investigations highlighted that the 

colony collapse disorder is worsened in the West African 

regions, and particularly in Benin, by the widespread social 

colony collapse disorder that discourages beekeepers and 

compromises the primary pollination function of the 

honeybees. This phenomenon is a neglected key limiting 

factor to sustainable beekeeping and biodiversity conservation. 

Mitigation actions for the worldwide colony collapse 

disorder should therefore fully integrate technical and 

socio-cultural responses to this driver. In addition to the 

poorly effective mitigation actions the victims had tried, 

reinforcing the national strategies to combat night 

pastoralism and night hunting is key to master and reduce 

the triggers of the phenomenon. Mitigation approaches 

should also focus on a clear national regulation on hive 

products marketing and the adoption of standardized honey 

packaging and labelling per beekeeping zone to help 

distinguish stolen honey from that produced by registered 

beekeepers.  

The investigation focused on the occurrence of the 

SCCD in apiaries of six-year-old and older bearing at least 

five colonies. This approach potentially underestimated the 

phenomenon in small-sized and younger apiaries. Following 

apiaries for a longer time will also help evaluate the socio-

economic and ecological impacts of this neglected 

apiculture challenge. Deepening the investigations on 

particular regions or specific apiaries will bring deeper 

insight into the causes and social determinants for designing 

effective case-by-case mitigation actions. As the Republic 

of Benin shares borders with other West African countries, 

these investigations opened a prospect to assess the SCCD 

issues in Nigeria, Togo, Burkina-Faso, and Niger, and the 

entire ECOWAS countries for synergetic regional mitigation 

actions. 

ACKNOWLEDGEMENTS 

The investigation apiaries belong to local beekeepers 

established and trained by the Cercle Nature et 

Développement (CENAD-NGO) and the Institute d'Apiculture 

Tropical (IAT-NGO) since 2006. The authors thank the 

local NGOs and the beekeepers for their kind cooperation. 

REFERENCES 

Abiola FA, Teko-Agbo A, Biaou C, Niang M. 2005. Impacts socio-

économiques et zoosanitaires de la transhumance. Conf OIE 16: 89-
103. [French] 

Adomou AC, Sinsin B, der Maesen V, Gerardus LJ. 2006. Phytosociological 

and chorological approaches to phytogeography: A meso-scale study 

in Benin. Syst Geogr Pl 76 (2): 155-178. 

Agathokleous E, Feng Z, Blande J, Peñuelas J. 2024. Pollution shows no 

mercy to pollination: Act yesterday. J Saf Sustain 1 (1): 1-3. DOI: 

10.1016/j.jsasus.2023.10.001. 
Ahouandjinou STB, Yedomonhan H, Adomou AC, Tossou MG, 

Akouegniinou A. 2016. Caractéristiques techniques et importance 

socio-économoique de l’apiculture au Nord-Ouest du Benin: Cas de la 

commune de Cobly. Intl J Biol Chem Sci 10 (3): 1350-1369. DOI: 

10.4314/ijbcs.v10i3.35. [French] 
Alemu T, Legesse G, Ararso Z. 2014. Performance evaluation of 

honeybee (Apis mellifera scutellata) in Guji zone. Intl J Innov Appl 

Stud 9 (4): 1987-1993. 

Amakpe F, Akouehou GS, de Graaf DC, Sinsin B. 2015. Determination of 

the silvo-melliferous regions of Benin: A nationwide categorisation of 
the land based on melliferous plants suitable for timber production. J 

Agric Rural Dev Trop Subtrop 116 (2): 143-156. 

Amakpe F. 2016. Exploring the potential of beekeeping in the Republic of 

Benin by examining the melliferous trees, the honeybees, and the 

honey they produce. [Thesis]. Gent University, Belgium.  
Amakpe F, De Graaf D, Sinsin B, Biaou HS. 2023. Buzzing opportunities: 

Integrating apitourism for enriching the tourism heritage of the 

Republic of Benin. Glob J Manag Bus Res 23 (3): 1-13. DOI: 

10.34257/GJMBRFVOL23IS3PG1. 

Ampadu-Ameyaw R, Omari R, Essegbey OG. 2017. Factors influencing 
scaling-up of agricultural innovations: Lessons from Ghana. FARA 

Res Results 1 (4): 1-20. 

Andrianarison F. 2024. Spatial poverty in Benin: Human capital, isolation 

and governance. J Dev Stud 60 (4): 615-636. DOI: 

10.1080/00220388.2023.2284681. 
Azalou M, Assani Seidou A, Assogba BGC, Adjassin JS, Sanni WHS, 

Baco MN, Alkoiret Traoré I. 2019. Calendrier pastoral et carte de 

transhumance des éleveurs exploitant les ressources pastorales de la 

commune de Djidja au Sud Benin. Rev Elev Med Vet Pays Trop 72 
(1): 3-11. DOI: 10.19182/remvt.31727. [French] 

Azalou MR. 2021. Qualification des infractions courantes: Cries, délits, 

contraventions, peines encourues, mode de poursuite, régime de 

prescription. Edition COEF 4ème édition 2019. [French] 

Bacque MH, Demoulin J, Pop-Part C. 2024. Conduire une recherche 
participative avec des jeunes de quartiers populaires. Outils et 

méthodes. Diversité. Revue d'actualité et de réflexion sur l'action 

éducative 205. [French] 

Brhich A, Hachimi T, Chatoui H, Brahim MAS, Hnini R, Chatou R, 

Merzouki M. 2025. Evaluation of pesticide effects on honeybee 
health and colony collapse: Findings from a beekeeper survey in the 

Beni Mellal-Khenifra Region, Morocco. J Environ Earth Sci 7 (2): 

89-100. DOI: 10.30564/jees.v7i2.7645. 

Codex Alimentarius Commission. 1981. Codex Standard for Honey. 

Codex Alimentarius 12: 1-8. 
Djenontin JA, Madjidou O, Houinato MR, Mensah GA, Sinsin BA. 2012. 

Le calendrier pastoral en élevage extensif dans le nord-est du Bénin: 

Un outil de gestion du cheptel bovin de l’exploitation. Sécheresse 23: 

261-270. DOI: 10.1684/sec.2012.0350. [French] 

Gueye B, Schoonmaker Freudenberger K. 1990. Introduction à la méthode 
accélérée de recherche participative (MARP): Quelques notes pour 

appuyer une formation pratique. [French] 

Hailu TG, Atsbeha AT, Wakjira K, Gray A. 2024. High rates of honey bee 

colony losses and regional variability in Ethiopia based on the 

standardised COLOSS 2023 survey. Insects 15 (6): 376. DOI: 
10.3390/insects15060376. 

Hamilton D, Ambrus A, Dieterle R, Felsot A, Harris C, Petersen B, Racke 

K, Wong SS, Gonzalez R, Tanaka K, Earl M, Roberts G, Bhula R. 

2004. Pesticide residues in food-acute dietary. Pest Manag Sci 60 (4): 

311-339. DOI: 10.1002/ps.865. 
Hung KLJ, Kingston JM, Albrecht M, Holway DA, Kohn JR. 2018. The 

worldwide importance of honey bees as pollinators in natural habitats. 

Proc R Soc B 285 (1870): 20172140. DOI: 10.1098/rspb.2017.2140. 

Igue J. 2019. Les activités du secteur informel au Bénin: des rentes 

d'opportunité à la compétitivité nationale. KARTHALA Editions, 
Paris. [French] 

Insolia L, Molinari R, Rogers SR, Williams GR, Chiaromonte F, Calovi 

M. 2022. Honey bee colony loss linked to parasites, pesticides and 

extreme weather across the United States. Sci Rep 12: 20787. DOI: 

10.1038/s41598-022-24946-4. 
Johnson MG, Glass JR, Dillon ME, Harrison JF. 2023. How will climatic 

warming affect insect pollinators? Adv Insect Physiol 64: 1-115. DOI: 

10.1016/bs.aiip.2023.01.001. 

https://doi.org/10.1016/j.jsasus.2023.10.001
http://dx.doi.org/10.4314/ijbcs.v10i3.35
https://doi.org/10.1080/00220388.2023.2284681


AMAKPE & SINSIN – Social drivers of colony collapse disorder in Benin 

 

401 

Kagone H, Toutain B, Dulieu D, Houinato M, Boureima A, Nocker U. 

2006. Pastoralisme et aires protégées en Afrique de l’Ouest: du conflit 

à la gestion concertée de la transhumance transfrontalière dans la 
région du Parc régional W (Bénin, Burkina Faso, Niger). Bull Anim 

Health Prod Afr 54: 43-52. DOI: 10.4314/bahpa.v54i1.32729. [French] 

Kakpi A, Sambieni NE, Baco MN. 2024. Perceptions et représentations 

sociales des abeilles dans l’aire culturelle Yom au Nord du Bénin. Afr 

Sci J 3 (24): 775-799. DOI: 10.5281/zenodo.12774103. [French] 
Kenali IH, Zanou RS, Mama A, Amakpe F, Tossou MG, Mensah GA, 

Akoegninou A. 2021. Contenu pollinique des miels récoltés dans un 

champ de Cajanus cajan (L.) Millsp (Fabaceae) dans la commune de 

Djidja (Bénin). Ann Sci Limousin 30. DOI: 10.25965/asl.1154. 

[French] 
Kindji YAH, Pazou EYA. 2025. Pratiques de gestion des facteurs de 

surmortalité des abeilles domestiques Apis mellifera Linnaeus, 1758 

(Hymenoptera, Apidae) et qualité sanitaire du miel dans la Commune 

cotonnière de Banikoara au Bénin. Afr J Trop Entomol Res 4 (1): 29-

48. DOI: 10.58697/AJTER040104. [French] 
Kugonza DR. 2020. Africa under attack: A continent-wide mapping of 

pathogens, para-sites and predators afflicting the hived honey bee 

Apis mellifera L. (Hymenoptera: Apidae). Afr J Rural Dev 5: 1-27. 

Lee KV, Steinhauer N, Rennich K, Wilson M, Tarpy D, Caron DM, Rose 

R, Delaplane KS, Baylis K, Lengerich EJ, Pettis J, Skinner JA, 
Wilkes JT, Sagili R, vanEngelsdorp D. 2015. A national survey of 

managed honey bee 2013-2014 annual colony losses in the USA. 

Apidologie 46 (3): 292-305. DOI: 10.1007/s13592-015-0356-z. 

Lesse P. 2016. Gestion et modélisation de la dynamique des parcours de 

transhumance dans un contexte de variabilités climatiques au Nord- 
Est du Bénin. [Thèse Doctorat]. Université d’Abomey-Calavi, Faculté 

des sciences agronomiques, Bénin. [French] 

Mohammadian B, Toopchi B, Moharrami M, Rahimi A. 2024. Determination 

of factors influencing honeybee colony collapse disorder phenomenon 
using analytic hierarchy process. Iran Honeybee Sci Technol 14 (27): 

60-70. DOI: 10.22034/hbsj.2024.364586.1153 

Moritz RFA, Erler S. 2016. Lost colonies found in a data mine: Global 

honey trade but not pests or pesticides as a major cause of regional 

honeybee colony declines. Agric Ecosyst Environ 216: 44-50. DOI: 
10.1016/j.agee.2015.09.027. 

Mounirou I. 2015. Perception et adoption des innovations techniques 

agricoles dans le bassin cotonnier de Banikoara au Bénin. Afr J Agric 

Resour Econ 10: 87-102. DOI: 10.22004/age.econ.208919. 

OIE [Office International des Epizooties]. 2015. Code sanitaire pour les 

animaux terrestres. Chapitre 9, Apidea. Office International des 

Epizooties. http://www.oie.int/en/international-standard-setting/terrestrial-
code/access-online/ 

Olivier P, Barthélémy C, Docagne F. 2024. Recherche participative en 

santé: pourquoi et comment la développer? Med Sci 40 (3): 227-228. 

DOI: 10.1051/medsci/2024024. [French] 

Paraizo A, Sossou A, Haquou DIZ, Yegbemey N, Sanni R. 2012. Perceptions 
and adaptations of beekeepers and honey hunters to climate change: 

The case of the communes of Natitingou and Tanguieta in northwest 

of Benin. Afr Crop Sci J 20 (2): 523-532. DOI: 10.4314/ACSJ.V20I2. 

Reybroeck W. 2014. Quality control of honey and bee products. In: Gupta 

RK, Reybroeck W, van Veen JW, Gupta A (eds). Beekeeping for 
Poverty Alleviation and Livelihood Security: Technological Aspects 

of Beekeeping. Springer Science+Business Media, Dordrecht. DOI: 

10.1007/978-94-017-9199-1.  

Robi DT, Temteme S, Aleme M, Bogal A, Bezabeh A, Mendesil E. 2024. 

Health status of honeybee colonies (Apis mellifera) and disease-
associated risk factors in different agro-ecological zones of Southwest 

Ethiopia. Vet Parasitol: Reg Stud Rep 47: 100943. DOI: 

10.1016/j.vprsr.2023.100943.  

Roy D, Debnath P, Mondal D, Sarkar PK. 2018. Colony collapse disorder 

of honey bee: A neoteric ruction in global apiculture. Curr J Appl Sci 
Technol 26 (3): 1-12. DOI: 10.9734/CJAST/2018/38218. 

Sinadouwirou TA. 2023. Modélisation de la niche écologique de 

Detarium microcarpum Guill & Perr.: Preuve d'adaptation locale à 

travers le gradient climatique au Bénin. Sciences de la vie, de la terre 

et agronomie 10 (2): 43-52. [French] 
Singh G, Rana A. 2025. Honeybees and colony collapse disorder: 

Understanding key drivers and economic implications. Proc Indian 

Natl Sci Acad. DOI: 10.1007/s43538-025-00399-x. 

Spivak M, Mader E, Vaughan M, Euliss NHjr. 2011. The plight of the 
bees. Environ Sci Technol 45 (1): 34-38. DOI: 10.1021/es101468w. 

VanEngelsdorp D, Evans JD, Saegerman C, Mullin C, Haubruge E, Nguyen 

BK, Frazier M, Frazier J, Cox-Foster D, Chen Y, Underwood R, 

Tarpy DR, Pettis JS. 2009. Colony collapse disorder: A descriptive 

study. PLoS One 4 (8): e6481. DOI: 10.1371/journal.pone.0006481.  
Zhao H, Li G, Gui X, Wang H, Liu Z, Yang Y, Xu B. 2022. Review on 

effects of some insecticides on honey bee health. Pestic Biochem 

Physiol 188: 105219. DOI: 10.1016/j.pestbp.2022.105219. 

 

 

 

 

 

 

https://doi.org/10.58697/AJTER040104
https://doi.org/10.22004/age.econ.208919

