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Introduction 
&XUUHQW�HYLGHQFH�GHPRQVWUDWHV�WKDW�D�VL[WK�PDMRU�H[WLQFWLRQ�RI�ELRORJLFDO�GLYHUVLW\�
HYHQW�LV�XQGHUZD\����7KH�(DUWK�LV�ORVLQJ�EHWZHHQ�RQH�DQG�WHQ�SHUFHQW�RI�ELRGLYHUVLW\�
SHU�GHFDGH���PRVWO\�GXH�WR�KDELWDW�ORVV��SHVW�LQYDVLRQ��SROOXWLRQ��RYHU�KDUYHVWLQJ�DQG�
GLVHDVH���&HUWDLQ�QDWXUDO�HFRV\VWHP�VHUYLFHV�DUH�YLWDO�IRU�KXPDQ�VRFLHWLHV�

0DQ\�IUXLW��QXW��YHJHWDEOH��OHJXPH��DQG�VHHG�FURSV�GHSHQG�RQ�SROOLQDWLRQ��
3ROOLQDWLRQ�VHUYLFHV�DUH�SURYLGHG�ERWK�E\�ZLOG��IUHH�OLYLQJ�RUJDQLVPV��PDLQO\�EHHV��
EXW�DOVR�WR�QDPH�D�IHZ�PDQ\�EXWWHUÁLHV��PRWKV�DQG�ÁLHV���DQG�E\�FRPPHUFLDOO\�
PDQDJHG�EHH�VSHFLHV��%HHV�DUH�WKH�SUHGRPLQDQW�DQG�PRVW�HFRQRPLFDOO\�LPSRUWDQW�
JURXS�RI�SROOLQDWRUV�LQ�PRVW�JHRJUDSKLFDO�UHJLRQV��

7KH�)RRG�DQG�$JULFXOWXUH�2UJDQLVDWLRQ�RI�WKH�8QLWHG�1DWLRQV��)$2���HVWLPDWHV�WKDW�
RXW�RI�VRPH�����FURS�VSHFLHV�ZKLFK�SURYLGH�����RI�IRRG�ZRUOGZLGH�����RI�WKHVH�
DUH�EHH�SROOLQDWHG��,Q�(XURSH�DORQH������RI�WKH�����FURS�VSHFLHV�DUH�DQLPDO�
SROOLQDWHG�DQG�������YHJHWDEOH�YDULHWLHV�H[LVW�WKDQNV�WR�SROOLQDWLRQ�E\�EHHV���7KH�
SURGXFWLRQ�YDOXH�RI�RQH�WRQQH�RI�SROOLQDWRU�GHSHQGHQW�FURS�LV�DSSUR[LPDWHO\�ÀYH�
WLPHV�KLJKHU�WKDQ�RQH�RI�WKRVH�FURS�FDWHJRULHV�WKDW�GR�QRW�GHSHQG�RQ�LQVHFWV���

+DV�D�´SROOLQDWRU�FULVLVµ�UHDOO\�EHHQ�RFFXUULQJ�GXULQJ�UHFHQW�GHFDGHV��RU�DUH�WKHVH�
FRQFHUQV�MXVW�DQRWKHU�VLJQ�RI�JOREDO�ELRGLYHUVLW\�GHFOLQH"�6HYHUDO�VWXGLHV�KDYH�
KLJKOLJKWHG�GLIIHUHQW�IDFWRUV�OHDGLQJ�WR�WKH�SROOLQDWRUV·�GHFOLQH�WKDW�KDYH�EHHQ�
REVHUYHG�DURXQG�WKH�ZRUOG��7KLV�EXOOHWLQ�FRQVLGHUV�WKH�ODWHVW�VFLHQWLÀF�ÀQGLQJV�
DQG�DQDO\VHV�SRVVLEOH�DQVZHUV�WR�WKLV�TXHVWLRQ��$V�WKH�EHH�JURXS�LV�WKH�PRVW�
LPSRUWDQW�SROOLQDWRU�ZRUOGZLGH��WKLV�EXOOHWLQ�IRFXVHV�RQ�WKH�LQVWDELOLW\�RI�ZLOG�DQG�
PDQDJHG�EHH�SRSXODWLRQV��WKH�GULYLQJ�IRUFHV��SRWHQWLDO�PLWLJDWLQJ�PHDVXUHV�DQG�
UHFRPPHQGDWLRQV�

__________________________________
�� 81(3��������´*OREDO�(QYLURQPHQW�2XWORRN��HQYLURQPHQW�IRU�GHYHORSPHQW��*(2���µ��%R[������S�����
�� :LOVRQ�(�2��������´7KH�'LYHUVLW\�RI�/LIHµ��QHZ�HGLWLRQ���:�:��1RUWRQ�	�&RPSDQ\��,QF��1HZ�<RUN�
�� :LOFRYH�'�6��5RWKVWHLQ�-��'XERZ�$��3KLOOLSV�DQG�/RVRV�(��������´4XDQWLI\LQJ�WKUHDWV�WR�LPSHULOHG�

VSHFLHV�LQ�WKH�8QLWHG�6WDWHVµ��%LR6FLHQFH��������������
�� )RRG�DQG�$JULFXOWXUH�2UJDQLVDWLRQ�RI�WKH�8�1��DW�ZZZ�IDR�RUJ�DJ�PDJD]LQH�����VS��KWP
�� :LOOLDPV�,�+��������� $́VSHFWV�RI�EHH�GLYHUVLW\�DQG�FURS�SROOLQDWLRQ�LQ�WKH�(XURSHDQ�8QLRQµ��,Q�7KH�

&RQVHUYDWLRQ�RI�%HHV��0HWKHVRQ��$��HW�DO���HGV���SS����²����$FDGHPLF�3UHVV�
�� *DOODL�1��HW�DO���������´(FRQRPLF�YDOXDWLRQ�RI�WKH�YXOQHUDELOLW\�RI�ZRUOG�DJULFXOWXUH�FRQIURQWHG�ZLWK�

SROOLQDWRU�GHFOLQHµ��(FRORJLFDO��(FRQRPLFV���������������
������������������

Worker honey bee pollinating an almond 
flower in California. Photo courtesy of 
J. Pettis USDA-ARS, United States.
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1. Pollination and pollinators
3ROOLQDWLRQ�LV�WKH�WUDQVIHU�RI�SROOHQ�IURP�D�ÁRZHU·V�PDOH�RUJDQV�WR�D�ÁRZHU·V�IHPDOH�
RUJDQV��7KLV�SURFHVV�LV�FULWLFDO�WR�IUXLW�DQG�VHHG�SURGXFWLRQ�DQG�LV�XVXDOO\�SURYLGHG�
E\�LQVHFWV�DQG�RWKHU�DQLPDOV�VHDUFKLQJ�IRU�QHFWDU��SROOHQ�RU�RWKHU�ÁRUDO�EHQHÀWV��
3ROOLQDWLRQ�LV�YLWDO�WR�RXU�HFRV\VWHPV�DQG�WR�KXPDQ�VRFLHWLHV��7KH�KHDOWK�DQG�ZHOO�
EHLQJ�RI�SROOLQDWLQJ�LQVHFWV�DUH�FUXFLDO�WR�OLIH��EH�LW�LQ�VXVWDLQLQJ�QDWXUDO�KDELWDWV�RU�
FRQWULEXWLQJ�WR�ORFDO�DQG�JOREDO�HFRQRPLHV��)LJXUH���

Figure 1: (FRQRPLF�LPSDFW�RI�LQVHFW�SROOLQDWLRQ�RQ�DJULFXOWXUDO�SURGXFWLRQ�XVHG�
GLUHFWO\�IRU�KXPDQ�IRRG�ZRUOGZLGH

The contribution of pollinators to the production of crops used directly for human food has been estimated at 
ʖ153 billion globally, which is about 9.5% of the total value of human food production worldwide �.

$QLPDO�PHGLDWHG�SROOLQDWLRQ�ERRVWV�WKH�UHSURGXFWLRQ�RI�ZLOG�SODQWV�RQ�ZKLFK�RWKHU�
VHUYLFHV�RU�VHUYLFH�SURYLGLQJ�RUJDQLVPV�GHSHQG��6RPH�FRPPHUFLDO�SODQWV��VXFK�
DV�DOPRQGV�RU�EOXHEHUULHV��GR�QRW�SURGXFH�DQ\�IUXLW�ZLWKRXW�SROOLQDWRUV��)RU�PDQ\��
D�ZHOO�SROOLQDWHG�ÁRZHU�ZLOO�FRQWDLQ�PRUH�VHHGV��ZLWK�DQ�HQKDQFHG�FDSDFLW\�WR�
JHUPLQDWH��OHDGLQJ�WR�ELJJHU�DQG�EHWWHU�VKDSHG�IUXLW��,PSURYHG�SROOLQDWLRQ�FDQ�DOVR�
UHGXFH�WKH�WLPH�EHWZHHQ�ÁRZHULQJ�DQG�IUXLW�VHW��UHGXFLQJ�WKH�ULVN�RI�H[SRVLQJ�IUXLW�WR�
SHVWV��GLVHDVH��EDG�ZHDWKHU��DJUR�FKHPLFDOV�DQG�VDYLQJ�RQ�ZDWHU�

0XWXDOO\�EHQHÀFLDO�UHODWLRQVKLSV�KDYH�GHYHORSHG�RYHU�WLPH�EHWZHHQ�SROOLQDWRU�
DQDWRP\�DQG�SODQW�ÁRZHU�VWUXFWXUHV�²�DV�ZHOO�DV�PHFKDQLVPV�WKDW�SODQWV�XVH�WR�

DWWUDFW�UHSURGXFWLYH�DVVLVWDQWV�LQ�H[FKDQJH�IRU�IRRG�UHZDUGV��7KHVH�FR�DGDSWDWLRQV�
FDQ�EH�VR�VSHFLDOL]HG�WKDW�WKH�ORVV�RI�RQH�VSHFLHV�WKUHDWHQV�WKH�H[LVWHQFH�RI�DQRWKHU��
7KLV�UDLVHV�WURXEOLQJ�TXHVWLRQV�DERXW�WKH�SRWHQWLDO�FRQVHTXHQFHV�RI�GHFOLQLQJ�
GLYHUVLW\�LQ�SROOLQDWLRQ�QHWZRUNV��è�DQ�HFRV\VWHP�VHUYLFH�WKDW�LV�RIWHQ�FLWHG�DV�
HQGDQJHUHG�LQ�VFLHQWLÀF�OLWHUDWXUH�

2. Variation in managed pollinator populations
$PRQJ�WKH��������NQRZQ�EHH�VSHFLHV�ZRUOGZLGH��WKH�PRVW�FRPPRQ�GRPHVWLFDWHG�
EHHV�DUH�KRQH\�EHHV��Apis mellifera��1DWLYH�WR�(XURSH��$VLD�DQG�$IULFD��WKHLU�
YDOXH�UDQJHV�IURP�KRQH\�SURGXFWLRQ��ZD[��SURSROLV�DQG�UR\DO�MHOO\��WR�WKH�HIÀFLHQW�
SROOLQDWLRQ�RI�FURSV��+RQH\�EHHV�UHPDLQ�WKH�PRVW�HFRQRPLFDOO\�YDOXDEOH�SROOLQDWRUV�
IRU�FURS�PRQRFXOWXUHV�ZRUOGZLGH��<LHOGV�RI�FHUWDLQ�IUXLW��VHHG�DQG�QXW�FURSV�GHFUHDVH�
E\�PRUH�WKDQ�����ZLWKRXW�WKHVH�KLJKO\�HIÀFLHQW�SROOLQDWRUV��

,W�LV�SUREOHPDWLF�WR�HVWLPDWH�WKH�JOREDO�HFRQRPLF�YDOXH�RI�WKH�SROOLQDWLRQ�VHUYLFHV�
SURYLGHG�E\�PDQDJHG�VSHFLHV��DV�LW�LV�GLIÀFXOW�WR�NQRZ�LI�FURSV�KDYH�EHHQ�SROOLQDWHG�
E\�PDQDJHG�RU�ZLOG�LQGLYLGXDOV��1HYHUWKHOHVV��UHFHQW�HVWLPDWHV�UDQJH�EHWZHHQ�
ʖ�����WR����ELOOLRQ���LQFOXGLQJ�DSLFXOWXUH�PDUNHWV�DQG�SDUWLFXODUO\�DOO�FDVK�FURS�
\LHOGV�

Figure 2:�0HDQ�WKHRUHWLFDO�KRQH\�EHH�SRSXODWLRQ�SHU�KLYH�DQG�E\�VHDVRQ�LQ�
WHPSHUDWH�UHJLRQV

Data source: French Agency for Environmental and Occupational Health Safety (AFSSET), “Weakening, 
collapse and mortality of bee colonies”, November 2008 – Updated April 2009.

__________________________________
�� )RQWDLQH�&��HW�DO��������´)XQFWLRQDO�GLYHUVLW\�RI�SODQW�SROOLQDWRU�LQWHUDFWLRQ�ZHEV�HQKDQFHV�WKH�SHUVLVWHQFH�RI�SODQW�FRPPXQLWLHVµ��3/R6�%LRO�������H��DQG�´'LYHUVH�3ROOLQDWLRQ�1HWZRUNV�.H\�WR�(FRV\VWHP�6XVWDLQDELOLW\µ��

3/R6�%LRO�������H��
�� .OHLQ�$�0���9DLVVLqUH�%��HW�DO��������´,PSRUWDQFH�RI�SROOLQDWRUV�LQ�FKDQJLQJ�ODQGVFDSHV�IRU�ZRUOG�FURSVµ��3URFHHGLQJV�RI�WKH�5R\DO�6RFLHW\�%����������²����
�� 6LPRQ�3RWWV��&HQWUH�IRU�$JUL�(QYLURQPHQW�5HVHDUFK��8QLYHUVLW\�RI�5HDGLQJ�LQ�´%HHV�DQG�ÁRZHUV�GHFOLQH�LQ�VWHSµ��E\�5LFKDUG�%ODFN���(QYLURQPHQW�FRUUHVSRQGHQW�����-XO\�������%%&�1HZV�ZHEVLWH��6HH�KWWS���QHZV�EEF�

FR�XN���KL�VFLHQFH�QDWXUH���������VWP2
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2.1 Europe

$�GHFUHDVH�LQ�PDQDJHG�KRQH\�EHH�FRORQ\�QXPEHUV�LQ�(XURSH�KDV�EHHQ�REVHUYHG�
VLQFH�������EXW�WKH�SDWWHUQ�LV�GLYHUVH����6LQFH�������LQGLYLGXDO�EHHNHHSHUV�KDYH�
EHHQ�UHSRUWLQJ�XQXVXDO�ZHDNHQLQJ�DQG�PRUWDOLW\�LQ�FRORQLHV��SDUWLFXODUO\�LQ�)UDQFH��
%HOJLXP��6ZLW]HUODQG��*HUPDQ\��WKH�8QLWHG�.LQJGRP��WKH�1HWKHUODQGV��,WDO\�DQG�
6SDLQ��0RUWDOLW\�KDV�EHHQ�H[WUHPHO\�KLJK�ZKHQ�DFWLYLW\�LV�UHVXPHG�DW�WKH�HQG�RI�
ZLQWHU�DQG�EHJLQQLQJ�RI�VSULQJ�

Figure 3:�(XURSHDQ�FRORQ\�PRUWDOLW\

Data for colony mortality in European countries remains scarce or uneven. The most recent data compiled 
by the COLOSS working group indicates that winter losses are common and the main pathogen during this 
season is Varroa destructor��. Other factors such as pathogens�� or pesticides�� are also being studied. 
Source: In black 2007-2008 mortality (COLOSS, Zagreb meeting proceedings), in red 2006-2007 mortality 
(EFSA members poll)

Wild pollinators are also at risk

$QLPDO�EDVHG�SROOLQDWLRQ�VHUYLFHV��IURP�ZLOG�
VSHFLHV�OLNH�WKH�EXPEOH�EHH��IRVWHU�UHSURGXFWLYH�
SRWHQWLDO�DQG�JHQHWLF�UHVLOLHQFH�LQ�PDQ\�
HFRV\VWHPV��$OWKRXJK�FRQFOXVLYH�GDWD�LQGLFDWHV�WKDW�
VRPH�������ZLOG�YHUWHEUDWH�SROOLQDWRUV�PD\�EH�DW�
ULVN����WKHUH�LV�D�ODFN�RI�GDWD�RQ�PDQ\�LQYHUWHEUDWH�
VSHFLHV�WKDW�DFW�DV�SROOLQDWLRQ�DJHQWV�

7KUHDWV�WR�FHUWDLQ�LQYHUWHEUDWH�SROOLQDWRU�
SRSXODWLRQV�ZHUH�UHSRUWHG�LQ�(XURSH�DV�HDUO\�
DV���������DQG�FRQÀUPHG�LQ�WKH�����V��7KH�
UHJUHVVLRQ�PRVWO\�DIIHFWHG�ORQJ�WRQJXHG�VSHFLHV��
WKLV�LV�OLNHO\�GXH�WR�WKH�UHGXFWLRQ�LQ�SODQWV�ZLWK�
ORQJ�LQQHU�SHWDOV��H�J��/DPLDFHDH��)DEDFHDH��
6FURSKXODULDFHDH���$�%ULWLVK�DQG�'XWFK�VWXG\�
VKRZHG�WKDW�LQ�WKH�8QLWHG�.LQJGRP��8.��DQG�WKH�
1HWKHUODQGV�DORQH��VLQFH�WKH�����V�D�����GURS�LQ�
ZLOG�ÁRZHUV�UHTXLULQJ�LQVHFW�SROOLQDWLRQ�KDV�EHHQ�
UHFRUGHG��DV�ZHOO�DV�D�VKLIW�LQ�SROOLQDWRU�FRPPXQLW\�
FRPSRVLWLRQ����,Q�WKH�8.��PDQ\�SROOLQDWRU�VSHFLHV�
WKDW�ZHUH�UHODWLYHO\�UDUH�LQ�WKH�SDVW�DUH�EHFRPLQJ�
UDUHU��ZKLOH�PRUH�FRPPRQ�VSHFLHV�KDYH�EHFRPH�
ZLGHVSUHDG��,W�ZDV�DOVR�IRXQG�WKDW�����RI�EXWWHUÁ\�
VSHFLHV�KDYH�GHFUHDVHG�DQG������EHFDPH�H[WLQFW�
RYHU�WKH�SDVW����\HDUV��LOOXVWUDWLQJ�WKH�KLJKHVW�QHW�
ORVV�FRPSDUHG�WR�QDWLYH�ÁRZHULQJ�SODQWV������
GHFUHDVH�LQ����\HDUV��DQG�ELUGV������GHFUHDVH�
RYHU����\HDUV��LQ�WKH�VDPH�8.�UHJLRQ���

Bumblebees are highly social, 
like honeybees, but with 
smaller, less structured nests, 
that can consist of up to 1 000 
bees. Bumblebee colonies are 
annual; the entire colony dies 
out each year and leaves only 
mated queens to hibernate 
through winter. The queen will 
start a new colony in spring. 
Bumblebees pollinate tomatoes, 
eggplants, peppers, raspberries, 
blackberries, strawberries, 
blueberries, and cranberries, 
just to name a few. Bumblebees 
are the only pollinators of potato 
flowers worldwide. 

Honey bee, Apis mellifera. 
Photo courtesy of David 
Cappaert, Michigan State 
University, Bugwood.org

__________________________________
��� $OOHQ�:DUGHOO�*���%HUQKDUGW�3��HW�DO��������´7KH�3RWHQWLDO�&RQVHTXHQFHV�RI�3ROOLQDWRU�'HFOLQHV�RQ�WKH�&RQVHUYDWLRQ�RI�%LRGLYHUVLW\�DQG�6WDELOLW\�RI�)RRG�&URS�<LHOGVµ��&RQVHUYDWLRQ�%LRORJ\��YRO������QXP�����S�������
��� /HFOHUFT�-��HW�DO�������� $́QDO\VH�GHV������SUHPLqUHV�FDUWHV�GH�O·$WODV�3URYLVRLUH�GHV�,QVHFWHV�GH�%HOJLTXH��HW�SUHPLqUH�OLVWH�URXJH�G·LQVHFWHV�PHQDFpV�GDQV�OD�IDXQH�EHOJHµ��1RWHV�)DXQLTXHV�GH�*HPEORX[��������SS�
��� %LHVPHLMHU�-�&���5REHUWV�6��3��0��HW�DO��������´3DUDOOHO�'HFOLQHV�LQ�3ROOLQDWRUV�DQG�,QVHFW�3ROOLQDWHG�3ODQWV�LQ�%ULWDLQ�DQG�WKH�1HWKHUODQGVµ��6FLHQFH��9RO�������QR��������SS������²�����
��� 7KRPDV�-��$���7HOIHU�0��*��HW�DO��������´&RPSDUDWLYH�/RVVHV�RI�%ULWLVK�%XWWHUÁLHV��%LUGV��DQG�3ODQWV�DQG�WKH�*OREDO�([WLQFWLRQ�&ULVLVµ��6FLHQFH��9RO�������QR��������SS�������²������
��� 3RWWV�6�*��HW�DO��������´'HFOLQHV�RI�PDQDJHG�KRQH\�EHHV�DQG�EHHNHHSHUV�LQ�(XURSHµ��-RXUQDO�RI�$SLFXOWXUDO�5HVHDUFK��������������
��� $PGDP��*��9���+DUWIHOGHU��.��HW�DO�������� $́OWHUHG�SK\VLRORJ\�LQ�ZRUNHU�KRQH\�EHHV��+\PHQRSWHUD��$SLGDH��LQIHVWHG�ZLWK�WKH�PLWH�9DUURD�GHVWUXFWRU��$FDUL��9DUURLGDH���D�IDFWRU�LQ�FRORQ\�ORVV�GXULQJ�RYHUZLQWHULQJ"µ�-�

(FRQ��(QWRPRO��������������
��� +LJHV��0���0DUWLQ�+HUQDQGH]��5��HW�DO��������´+RQH\�EHH�FRORQ\�FROODSVH�GXH�WR�1RVHPD�FHUDQDH�LQ�SURIHVVLRQDO�DSLDULHVµ��(QYLURQPHQWDO�0LFURELRORJ\�5HSRUWV���������������
��� 1JX\HQ��%��.���6DHJHUPDQ��&��HW�DO��������´'RHV�LPLGDFORSULG�VHHG�WUHDWHG�PDL]H�KDYH�DQ�LPSDFW�RQ�KRQH\�EHH�PRUWDOLW\"µ��-RXUQDO�RI�(FRQRPLF�(QWRPRORJ\�������������� 3
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2.2 North America

$�VLJQLÀFDQW�DQG�FRQVWDQW�GHFOLQH�LQ�GRPHVWLF�KRQH\�EHH�FRORQ\�QXPEHUV�KDV�EHHQ�
RFFXUULQJ�GXULQJ�WKH�SDVW�GHFDGHV�LQ�WKLV�UHJLRQ��������/RVVHV�RI�KRQH\�EHH�FRORQLHV�
VLQFH������KDV�OHIW�1RUWK�$PHULFD�ZLWK�IHZHU�PDQDJHG�SROOLQDWRUV�WKDQ�DW�DQ\�
WLPH�LQ�WKH�ODVW����\HDUV��,Q�WKLV�UHJLRQ��KRQH\�EHHV�SROOLQDWH�QHDUO\����NLQGV�RI�
IUXLWV�VXFK�DV�DOPRQGV��DYRFDGRV��FUDQEHUULHV�DQG�DSSOHV��DV�ZHOO�DV�FURSV�OLNH�
VR\EHDQV����,Q�������WKH�YDOXH�RI�FURSV�SROOLQDWHG�E\�EHHV�ZDV�HVWLPDWHG�DW�86��
�����ELOOLRQ�LQ�WKH�86$�DORQH���

Figure 4:� 86�KRQH\�SURGXFLQJ�FRORQLHV

Data source: U.S. Department of Agriculture’s (USDA) National Agricultural Statistics Service (NASS) NB: 
Data collected for producers with 5 or more colonies. Honey producing colonies are the maximum 
number of colonies from which honey was taken during the year. It is possible to take honey from 
colonies which did not survive the entire year.

6LQFH�WKHLU�LQWURGXFWLRQ�LQ�WKH�����V��VHH�)LJXUH�����YDULRXV�PLWHV�DUH�OLQNHG�WR�
GUDVWLF�ORVVHV�RI�FRORQLHV��6FLHQWLVWV�KDYH�DGRSWHG�WKH�WHUP�´&RORQ\�&ROODSVH�
'LVRUGHUµ��&&'��WR�GHÀQH�WKLV�PXOWL�IDFWRU�V\QGURPH�DIIHFWLQJ�EHHKLYHV�DQQXDOO\��
SDUWLFXODUO\�ZKHUH�ORZ�QXPEHUV�RI�DGXOW�EHHV�ZLWK�IRRG�VXSSOLHV�VXFK�DV�KRQH\�DQG�
EHH�EUHDG�DQG�LPPDWXUH�RU�FDSSHG�EURRG�EHHV�DUH�SUHVHQW�

:KLOH�OLWWOH�EXLOG�XS�RI�GHDG�EHHV�LQ�RU�DURXQG�DIIHFWHG�FRORQLHV�KDV�EHHQ�REVHUYHG��
EHH�ORVV�LV�GXH�WR�WKH�VXGGHQ�HDUO\�GHDWK�RI�ODUJH�QXPEHUV�RI�DGXOW�ZRUNHU�EHHV����
DV�WKH�ZRUNIRUFH�WKDW�PDLQWDLQV�WKH�KLYH�DSSHDUV�WR�FRQVLVW�RI�\RXQJ�DGXOW�EHHV��
7KH�TXHHQ�LV�JHQHUDOO\�SUHVHQW�DQG�WKH�UHPDLQLQJ�EHHV�DUH�UHOXFWDQW�WR�FRQVXPH�
IRRGV�VXFK�DV�VXJDU�V\UXS�DQG�SURWHLQ�VXSSOHPHQWV��,W�DSSHDUV�WKDW�GHDG�DQG�
ZHDN�FRORQLHV�DUH�PRUH�OLNHO\�WR�EH�IRXQG�QH[W�WR�RU�LQ�SUR[LPLW\�WR�HDFK�RWKHU�LQ�
&&'�DSLDULHV��ZKLFK�VXJJHVWV�WKDW�DQ�LQIHFWLRXV�DJHQW�RU�H[SRVXUH�WR�D�FRPPRQ�
ULVN�IDFWRU�PD\�SURYRNH�&&'��'XULQJ�WKH�����������SHULRG��VRPH�����RI�����
EHHNHHSHUV�DFURVV�WKH�86$�UHSRUWHG�&&'��ZLWK�D�ORVV�RI�XS�WR�����RI�FRORQLHV����
([SHUWV�HVWLPDWHG�WKDW�KRQH\�EHH�FRORQ\�ORVVHV�GXULQJ�WKH�����������DQG������
�����DXWXPQ�ZLQWHU�SHULRGV�DW�����DQG�����UHVSHFWLYHO\��H[FHHGLQJ�WKH��������
ORVVHV�WKDW�DUH�FRQVLGHUHG�QRUPDO�

&RORQLHV�FDQ�GLH�LQ�QXPHURXV�ZD\V��&&'�RQO\�DFFRXQWV�IRU�DERXW����RI�ORVVHV�LQ�
WKH�86$���DQG�HYHQ�OHVV�LQ�(XURSH��7KH�ORVV�RI�TXHHQ�EHHV�VHHPV�WR�EH�D�PXFK�PRUH�
FRPPRQ�FDXVH�DW�DERXW�����

2.3 Asia / Oceania

&KLQD�KDV�VL[�PLOOLRQ�EHH�FRORQLHV��DERXW���������EHHNHHSHUV�LQ�WKLV�UHJLRQ�UDLVH�
ZHVWHUQ�KRQH\�EHHV��A. mellifera��DQG�HDVWHUQ�KRQH\�EHHV��A. cerana���,Q�UHFHQW�
\HDUV��&KLQHVH�EHHNHHSHUV�KDYH�IDFHG�VHYHUDO�LQH[SOLFDEOH�DQG�FRPSOH[�V\PSWRPV�
RI�FRORQ\�ORVVHV�LQ�ERWK�Apis�VSHFLHV��&HUWDLQ�ORVVHV�DUH�NQRZQ�WR�EH�FDXVHG�E\�
9DUURD�PLWHV�RQ�A. mellifera��VDFEURRG�YLUXVHV�RQ�A. cerana�DQG�Tropilaelaps�PLWHV�
RQ�ERWK�VSHFLHV��+RZHYHU��RWKHU�IDFWRUV�DQG�PHFKDQLVPV�DUH�EHLQJ�LQYHVWLJDWHG��
DOWKRXJK�QR�GDWD�KDV�EHHQ�SXEOLVKHG�WR�GDWH�

__________________________________
��� (OOLV��-���(YDQV��-�'���3HWWLV��-�6��������´5HYLHZLQJ�FRORQ\�ORVVHV�DQG�&RORQ\�&ROODSVH�'LVRUGHU�LQ�WKH�8QLWHG�6WDWHVµ��-RXUQDO�RI�$SLFXOWXUDO�5HVHDUFK�������������
��� $L]HQ�0��$��������´7KH�*OREDO�6WRFN�RI�'RPHVWLFDWHG�+RQH\�%HHV�,V�*URZLQJ�6ORZHU�7KDQ�$JULFXOWXUDO�'HPDQG�IRU�3ROOLQDWLRQµ��&XUUHQW�%LRORJ\������²���-XQH���
��� 6WRNVWDG�(���´7KH�&DVH�RI�WKH�(PSW\�+LYHVµ��6FLHQFH����0D\�������������������>'2,����������VFLHQFH�������������@��LQ�1HZV�)RFXV��
��� 0RUVH�5�$��&DOGHURQH�1�:��������´7KH�YDOXH�RI�KRQH\�EHHV�DV�SROOLQDWRUV�RI�8�6��FURSV�LQ�����µ��&RUQHOO�8QLYHUVLW\��,WKDFD��1HZ�<RUN�
��� ´&RORQ\�&ROODSVH�'LVRUGHU��&&'��:RUNLQJ�*URXS��6XPPDU\�RI�SXUSRVH�DQG�UHVSRQVLELOLW\µ�DW�KWWS���PDDUHF�FDV�SVX�HGX�SUHVV5HOHDVHV�&&'6XPPDU\:*�����SGI
��� 6WRNVWDG�(���´7KH�&DVH�RI�WKH�(PSW\�+LYHVµ��6FLHQFH����0D\�������������������>'2,����������VFLHQFH�������������@��LQ�1HZV�)RFXV�
��� YDQ(QJHOVGRUS�'���+D\HV�-���8QGHUZRRG�5��0��DQG�3HWWLV�3�6�������� $́�VXUYH\�RI�KRQH\�EHH�FRORQ\�ORVVHV�LQ�WKH�8QLWHG�6WDWHV��IDOO������WR�VSULQJ�����µ��-RXUQDO�RI�$SLFXOWXUDO�5HVHDUFK�������������������4
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%HHNHHSHUV�LQ�-DSDQ�UDLVH�ERWK�A. mellifera�DQG�A. cerana��DQG�����RI�EHHNHHSHUV�
KDYH�UHFHQWO\�EHHQ�FRQIURQWHG�ZLWK�VXGGHQ�ORVVHV�RI�WKHLU�EHH�FRORQLHV���

A. mellifera�ZDV�LQWURGXFHG�UHSHDWHGO\�LQ�$XVWUDOLD�GXULQJ�WKH���WK�FHQWXU\��1DWXUDO�
KRQH\�EHH�SRSXODWLRQV�WKDW�ZHUH�HVWDEOLVKHG�IURP�PDQDJHG�FRORQLHV�DUH�QRZ�IRXQG�
WKURXJKRXW�WKH�FRXQWU\��7KH�9DUURD�PLWH�KDV�QRW�\HW�EHHQ�LQWURGXFHG�LQWR�$XVWUDOLD��
%HH�KLYHV�KDYH�EHHQ�SODFHG�DW����SRUWV�DURXQG�WKH�FRXQWU\��ZKLFK�DUH�FKHFNHG�
UHJXODUO\�IRU�LQIHFWLRQ�WR�EHWWHU�PRQLWRU�WKH�SRWHQWLDO�DUULYDO�RI�WKLV�WKUHDW��$QRWKHU�
PHDVXUH�LV�WKH�SODFHPHQW�RI�HPSW\�´EDLWµ�KLYHV�WR�DWWUDFW�EHHV�WKDW�FRPH�RII�VKLSV��
$�OHVVHU�ULVN�LV�SRVHG�E\�A. cerana�ZKLFK�PD\�DUULYH�IURP�-DSDQ��WKH�5HSXEOLF�RI�
.RUHD��RU�7KDLODQG����$IWHU�WKH�LQWURGXFWLRQ�RI�A. mellifera��DQG�WKH�UHFHQWO\�DUULYHG�
Bombus terrestris��$XVWUDOLD�PDLQWDLQV�VWULFW�TXDUDQWLQH�EDUULHUV��DORQJ�ZLWK�WKRURXJK�
UHVHDUFK�DQG�IXQGLQJ�EHIRUH�WKH�LQWURGXFWLRQ�RI�QHZ�SROOLQDWRU�VSHFLHV��8QWLO�QRZ��
WKHUH�DUH�QR�FRQÀUPHG�UHSRUWV�RI�LQFUHDVHG�KRQH\�EHH�ORVVHV�

2.4 Africa

(J\SWLDQ�EHHNHHSHUV�EDVHG�DORQJ�WKH�1LOH�ULYHU�KDYH�UHSRUWHG�V\PSWRPV�RI�&&'����
2QH�VFLHQWLÀF�H[SHULPHQW�LQYROYHG�PRYLQJ�FHUWDLQ�DIIHFWHG�FRORQLHV�WR�DQRWKHU�
KDELWDW��7KH�UHVXOWV�KDYH�VKRZQ�WKDW�D�FOHDQ�HQYLURQPHQW�ZLWK�GLYHUVH�YHJHWDWLRQ��
FRPSDUHG�WR�WKH�RULJLQDO�ORFDWLRQ��KDV�DQ�LPSRUWDQW�UROH�LQ�GHIHDWLQJ�WKH�V\PSWRPV�
RI�&&'��8QWLO�QRZ��WKHUH�DUH�QR�RWKHU�FRQÀUPHG�UHSRUWV�RI�KRQH\�EHH�ORVVHV�IURP�
$IULFD�

3. Driving forces of pollinator population 
instabilities

3.1 Habitat deterioration

Degradation
+XPDQ�DFWLYLWLHV�KDYH�LPSDFWHG�WKH�ODQGVFDSH�WKURXJK�IUDJPHQWDWLRQ��GHJUDGDWLRQ�
DQG�GHVWUXFWLRQ�RI�QDWXUDO�KDELWDWV�DQG�WKH�FUHDWLRQ�RI�QHZ�DQWKURSRJHQLF�RQHV��
&KDQJHV�LQ�ODQG�XVH�DQG�ODQGVFDSH�VWUXFWXUH�DIIHFWV�SROOLQDWRUV��WDUJHW�SODQWV�DQG�

WKHLU�LQWHUDFWLRQV�DW�LQGLYLGXDO��SRSXODWLRQ�DQG�FRPPXQLW\�OHYHOV��'HJUDGDWLRQ�
DQG�IUDJPHQWDWLRQ�RI�QDWXUDO�KDELWDWV�DUH�FRQVLGHUHG�DV�NH\�DGYHUVH�FKDQJHV�IRU�
SROOLQDWRU�SRSXODWLRQV���

)LUVWO\��WKLV�FDQ�OHDG�WR�WKH�UHGXFWLRQ�RI�IRRG�VRXUFHV�IRU�DOO�SROOLQDWRU�VSHFLHV��:KHQ�
ODUJH�KDELWDWV�DUH�IUDJPHQWHG�LQWR�VPDOO�LVRODWHG�SDWFKHV��IRRG�VRXUFHV�EHFRPH�
PRUH�VFDUFH�IRU�UHVLGHQW�DQLPDOV��3RSXODWLRQV�PD\�WKHQ�GHFOLQH�WR�WKH�SRLQW�WKDW�WKH\�
DUH�QR�ORQJHU�DEOH�WR�EHQHÀW�SODQWV����$V�FHUWDLQ�ZLOG�SROOLQDWRUV�QHHG�XQGLVWXUEHG�
KDELWDW�IRU�QHVWLQJ��URRVWLQJ��IRUDJLQJ�DQG�VRPHWLPHV�VSHFLÀF�ODUYDO�KRVW�SODQWV��WKH\�
DUH�YHU\�VXVFHSWLEOH�WR�KDELWDW�GHJUDGDWLRQ�DQG�IUDJPHQWDWLRQ�LQ�SDUWLFXODU�

Figure 5: �+XPDQ�)RRWSULQW�

Data Source: CIESIN, NASA, SEDAC, 2000:
Human Footprint mapping project shows the cumulative effect of six billion people on the planet, 
illustrating human impact on every square kilometre of the Earth. In this map, human impact is rated on 
a scale of 0 (minimum) to 100 (maximum) for each terrestrial biome. A score of 1 indicates the least 
human influence in the given biome. However, because each biome has its own independent scale, a 
score of 1 in a tropical rainforest might reflect a different level of human activity than in a broadleaf 
forest.

5

__________________________________
��� 1DWXUDO�1HZV����$SULO�������´+RQH\�EHH�&ROODSVH�6WULNHV�-DSDQ��8S�WR�)LIW\�3HUFHQW�RI�+RQH\�EHHV�*RQHµ��ZZZ�QDWXUDOQHZV�FRP�������B-DSDQBKRQH\�EHHVBKRQH\�KWPO
���� &XQQLQJKDP�6��$��HW�DO���������´7KH�IXWXUH�RI�SROOLQDWRUV�IRU�$XVWUDOLDQ�DJULFXOWXUHµ��$XVW��-RXUQ��$JULF��5HV��������������
��� $��5��+DVVDQ�������́ 3URFHHGLQJV�RI�WKH��WK�&2/266�&RQIHUHQFHµ�
��� 7KRPDV�-��$��7HOIHU�0��*��HW�DO��������´&RPSDUDWLYH�/RVVHV�RI�%ULWLVK�%XWWHUÁLHV��%LUGV��DQG�3ODQWV�DQG�WKH�*OREDO�([WLQFWLRQ�&ULVLVµ��6FLHQFH��9RO�������QR��������SS�������²�����
��� +HQGUL[�6�'��������´(IIHFWV�RI�SRSXODWLRQ�VL]H�RQ�IHUWLOL]DWLRQ��VHHG�SURGXFWLRQ��DQG�VHHG�SUHGDWLRQ�LQ�WZR�SUDLULH�OHJXPHVµ��1RUWK�$PHULFDQ�3UDLULH�&RQIHUHQFH�3URFHHGLQJV�������������
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In parallel, The International Union for Conservation of Nature (IUCN) predicts 
a global loss of 20 000 flowering plant species within the coming decades. 
Undoubtedly, this will lead to the decline of co-dependent pollinators who need 
these plants for survival, as most species are highly dependent on habitat diversity 
for their survival.

Increased pathologies
In the wild, various pathogens have crossed over from commercially managed 
species of bumblebees used for greenhouse pollination. This has contributed to a 
decline in some native bumblebees. Furthermore, unhealthy ecosystems can facilitate 
the development of parasites which may affect both managed and wild pollinators. 
Consequently, the preservation or restoration of pollinators and their services 
requires a holistic approach from a local to landscape level that reflect the spatial 
distribution of resources and the foraging and dispersal movements of the relevant 
organisms30.

Invasive Species
The external parasitic mite, Varroa destructor, is the most serious threat to apiculture 
globally. Recognised as an invasive species, it has shifted hosts from A. cerana to 
A. mellifera. About the size of a pinhead, it feeds on bees’ circulatory fluid and 
spreads from one hive to another. The parasite can spread viral diseases and 
bacteria. If left uncontrolled, it will almost certainly lead to the premature death of 
colonies within three years. Discovered in Southeast Asia in 1904, today it has 
spread nearly worldwide.

Adult honey bee with a brown varroa mite riding on the thorax. 
Photo courtesy of Stephen Ausmus. USDA-ARS, United States, License: public domain

Other invasive acari species are also of concern, such as the small hive beetle 
(Aethina tumida), which is endemic to sub-Saharan Africa. It has colonised much 
of North America and Australia and is now anticipated to arrive in Europe. This 
beetle and its larvae cause damage to honeycomb, stored honey and pollen. 
Another external mite is the parasite Tropilaelaps clareae, which also originated 
from Southeast Asia and has shifted from A. dorsata to A. mellifera. However, its 
distribution has been quite limited to date.

Figure 6: Invasive Asian hornet presence in France

           2004             2007                                           2009

Source: (Villemant C., Rome Q. & Haxaire J. 2009. Le Frelon asiatique (Vespa velutina). In Muséum national 
d'Histoire naturelle [Ed]. 2009. Inventaire national du Patrimoine naturel, site Web. http://inpn.mnhn.fr

Competition from non-native hymenoptera species is also of concern for pollinators, 
notably the Africanised bee in the USA and the Asian hornet (Vespa velutina) in 
Europe. The Asian hornet, which mainly feeds on European honey bees, has now 
colonised nearly half of France (Figure 6). Research is being conducted to limit its 
expansion and impact on honeybees.

Pollution and other threats
Air pollution hampers the symbiotic relationships between pollinators and flowers. 
Although daytime insects depend primarily on vision to find flowers, pollutants affect 
the chemicals that flowers produce to attract insects, which destroys vital scent trails. 
Scents that could travel over 800m in the 1800s now reach less than some 200m 
from the plant, which complicates pollinators’ ability to locate food sources31.

Electric and magnetic fields may also influence bee behaviour, as bees are sensitive 
to these fields through small abdominal crystals that contain lead. However, 
currently there is insufficient data and research to establish a causal link between 
the impact of these fields and bee mortality.

6
__________________________________
30 Kremen C. et al. 2007. “Pollination and other ecosystem services produced by mobile organisms: a conceptual framework for the effects of land-use change”. Ecology Letters, Vol. 10, No. 4., pp. 299-314.
31 McFrederick Q. S., Kathilankal J. C. et al. 2008. “Air pollution modifies floral scent trails”. Atmospheric Environment 42, 2336–2348.
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3.2 Agriculture practices

Chemical drifts from spraying
&KHPLFDOV�FDQ�SRLVRQ�SROOLQDWRUV�RU�LPSDLU�WKHLU�UHSURGXFWLRQ��HOLPLQDWH�QHFWDU�
VRXUFHV�DQG�GHVWUR\�ODUYDO�KRVW�SODQWV�IRU�PRWKV�DQG�EXWWHUÁLHV�DQG�GHSOHWH�EHHV·�
QHVWLQJ�PDWHULDOV����,W�LV�SODXVLEOH�WKDW�SODQW�ORVVHV�IURP�FKURQLF�KHUELFLGH�XVH�PD\�
EH�GULYLQJ�ORVVHV�RI�SROOLQDWRU�VSHFLHV����$GGLWLRQDOO\��YDULRXV�EURDG�VSHFWUXP�
LQVHFWLFLGHV�DUH�QRW�RQO\�DSSOLHG�RQ�DJULFXOWXUDO�ÀHOGV�EXW�DOVR�LQ�UHVLGHQWLDO�
JDUGHQV��UHFUHDWLRQDO�DUHDV��IRUHVWV�DV�ZHOO�DV�PRVTXLWR�ULGGHQ�PDUVKHV�DQG�
VZDPSV��7KHVH�FKHPLFDOV�FDQ�EH�HTXDOO\�WR[LF�WR�EHQHÀFLDO�LQVHFWV�DV�WR�WKH�WDUJHW�
VSHFLHV����&KURQLF�RU�VXE�OHWKDO�H[SRVXUH�WR�DJULFXOWXUDO�RU�EHHNHHSHU�DSSOLHG�
SHVWLFLGHV�FDQ�ZHDNHQ�WKH�KRQH\�EHH·V�LPPXQH�V\VWHP��DQG�KDPSHU�EHHV·�DELOLW\�WR�
ÀJKW�LQIHFWLRQ�

7KH�LQGLUHFW�HIIHFWV�RI�SHVWLFLGHV�RQ�SROOLQDWRU�SRSXODWLRQV��SDUWLFXODUO\�WKH�
GHVWUXFWLRQ�RI�YDOXDEOH�SODQWV�DQG�KDELWDWV�DIWHU�KHUELFLGH�VSUD\LQJ��PXVW�DOVR�EH�
FRQVLGHUHG��7KH�FKHPLFDO�GHVWUXFWLRQ�RI�KDELWDWV�FDQ�KDYH�ORQJ�WHUP�FRQVHTXHQFHV�
SDUWLFXODUO\�RQ�WKH�GLVWULEXWLRQ�RI�SROOLQDWRUV�LQ�DJUR�HQYLURQPHQWV�

Systemic insecticides
6\VWHPLF�LQVHFWLFLGHV�VXFK�DV�WKRVH�XVHG�DV�VHHG�FRDWLQJV��ZKLFK�PLJUDWH�IURP�WKH�
URRWV�WKURXJK�WKH�HQWLUH�SODQW��DOO�WKH�ZD\�WR�WKH�ÁRZHUV��FDQ�SRWHQWLDOO\�FDXVH�WR[LF�
FKURQLF�H[SRVXUH�WR�QRQ�WDUJHW�SROOLQDWRUV��9DULRXV�VWXGLHV�UHYHDOHG�WKH�KLJK�WR[LFLW\�
RI�FKHPLFDOV�VXFK�DV�,PLGDFORSULG��&ORWKLDQLGLQ��7KLDPHWKR[DP�DQG�DVVRFLDWHG�
LQJUHGLHQWV�IRU�DQLPDOV�VXFK�DV�FDWV��ÀVK��UDWV��UDEELWV��ELUGV�DQG�HDUWKZRUPV����
/DERUDWRU\�VWXGLHV�KDYH�VKRZQ�WKDW�VXFK�FKHPLFDOV�FDQ�FDXVH�ORVVHV�RI�VHQVH�RI�
GLUHFWLRQ����LPSDLU�PHPRU\�DQG�EUDLQ�PHWDEROLVP��DQG�FDXVH�PRUWDOLW\��������2WKHUV�
KDYH�IRXQG�WKDW�VRPH�QHRQLFRWLQRLGV��FRPELQHG�ZLWK�FHUWDLQ�IXQJLFLGHV��V\QHUJL]HG�
WR�LQFUHDVH�WKH�WR[LFLW\�RI�WKH�V\VWHPLF�LQVHFWLFLGH�RYHU�������WLPHV��+RZHYHU��UHVXOWV�
REWDLQHG�LQ�ODERUDWRU\�FRQGLWLRQV�DUH�KDUG�WR�FRPSDUH�WR�ÀHOG�FRQGLWLRQV�

3.3 Beekeeping activities

Health
7R�GDWH��WKHUH�DUH����ELRORJLFDO�SDWKRJHQV�NQRZQ�LQ�WKH�EHHNHHSLQJ�VHFWRU�RI�
LQGXVWULDOLVHG�FRXQWULHV��VRPH�RI�ZKLFK�KDYH�EHHQ�WKH�IRFXV�RI�UHFHQW�VWXGLHV�
RQ�WKH�SKHQRPHQRQ�RI�EHH�FRORQ\�PRUWDOLW\��VHH�)LJXUH�����,QWURGXFHG�SDUDVLWHV�
KDYH�FRQWULEXWHG�WR�D�UHGXFWLRQ�LQ�PDQDJHG�KRQH\�EHH�SRSXODWLRQV��Varroa 
destructor�FDXVLQJ�WKH�PRVW�GDPDJH��2ULJLQDWLQJ�IURP�$VLD��WKH�9DUURD�PLWH�
UHDFKHG�(XURSH�DQG�1RUWK�$PHULFD�LQ�WKH�����V��DQG�KDV�QRZ�VSUHDG�DOPRVW�
ZRUOGZLGH��)LJXUH����
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��� 1DEKDQ�*�3��DQG�%XFKPDQQ�6�/��������´3ROOLQDWLRQ�VHUYLFHV��ELRGLYHUVLW\·V�GLUHFW�OLQN�WR�ZRUOG�IRRG�VWDELOLW\µ��LQ�*��'DO\��HG��(FRV\VWHP�6HUYLFHV��,VODQG�3UHVV��:DVKLQJWRQ��'�&�
��� &DQH�-��+��DQG�9��-��7HSHGLQR��������´&DXVHV�DQG�H[WHQW�RI�GHFOLQHV�DPRQJ�QDWLYH�1RUWK�$PHULFDQ�LQYHUWHEUDWH�SROOLQDWRUV��GHWHFWLRQ��HYLGHQFH��DQG�FRQVHTXHQFHVµ��&RQVHUYDWLRQ�(FRORJ\���������DW�ZZZ�FRQVHFRO�

RUJ�YRO��LVV��DUW��
��� -RKDQVHQ�&��$���DQG�0D\HU�'��)��������´3ROOLQDWRU�SURWHFWLRQ��D�EHH�DQG�SHVWLFLGH�KDQGERRNµ��:LFZDV�3UHVV��&KHVKLUH��&RQQHFWLFXW��86$�
��� &R[��&��������´,PLGDFORSULG��,QVHFWLFLGH�IDFWVKHHWµ��-RXUQDO�RI�3HVWLFLGH�5HIRUP��9RO������1���DW�ZZZ�SHVWLFLGH�RUJ�LPLGDFORSULG�SGI�
��� %RQPDWLQ��-�0���0DUFKDQG�3�$��&KDUYHW�5��&ROLQ�0�(��������´)DWH�RI�V\VWHPLF�LQVHFWLFLGHV�LQ�ÀHOGV��,PLGDFORSULG�DQG�)LSURQLO��DQG�ULVNV�IRU�SROOLQDWRUV��LQ�)LUVW�(XURSHDQ�&RQIHUHQFH�RI�$SLGRORJ\µ��8GLQH�������6HS�

WHPEHU������
��� &ROLQ�0��(���%RQPDWLQ�-��0��HW�DO��������´4XDQWLWDWLYH�DQDO\VLV�RI�WKH�IRUDJLQJ�DFWLYLW\�RI�KRQH\�EHHV��UHOHYDQFH�WR�WKH�VXE�OHWKDO�HIIHFWV�LQGXFHG�E\�V\VWHPLF�LQVHFWLFLGHVµ��$UFK��(QYLURQP��&RQWDP��7R[LFRO��������������
��� %RQPDWLQ�-��0���0DUFKDQG�3�$��HW�DO��������´4XDQWLÀFDWLRQ�RI�LPLGDFORSULG�XSWDNH�LQ�PDL]H�FURSVµ��-RXUQDO�RI�DJULFXOWXUDO�DQG�IRRG�FKHPLVWU\���YRO������QR����SS������������

Aerial chemical spraying. 
Creative Commons (CC) photo courtesy of Paul L. Nettles on Flickr. February 2008
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Australia
No reports of high losses

Japan
25% of beekeepers
reported sudden losses

Middle East
10 - 85 %

North America
~30 %

Europe
1.8 - 53 %

South America
No reports of
high losses

Africa
No reports of
high losses

Asia
No reports of
high losses

Figure 7: Apis mellifera�SDWKRJHQLF�DJHQWV

Source: “L’abeille mellifère: maladie, parasites et autres ennemis”, Coineau Y & Fernandez N, 2007. 
Rapport du groupe de travail sur les “affaiblissements, effondrements et mortalités des colonies d’abeilles”, 
AFSSA, 2008

Figure 8.� <HDUO\�DYHUDJH�RI�PDQDJHG�KRQH\�EHH�FRORQ\�ORVVHV�GXH�WR�9DUURD�PLWH 

The Varroa mite, Varroa destructor, is one of the threats to managed honey bee colonies. Elevated colony 
losses reported from the USA, Europe, the Middle East and Japan are related to high mite infection��.

7ZR�VSHFLHV�RI�WKH�Nosema�SDUDVLWH�DUH�ZLGHVSUHDG�DFURVV�WKH�8�6��7KH�Nosema 
apis��FDQ�EH�SDUWLFXODUO\�SUREOHPDWLF�IRU�RYHU�ZLQWHULQJ�FRORQLHV��EXW�KDV�EHHQ�
ODUJHO\�GLVSODFHG�E\�N. ceranae�RYHU�WKH�SDVW�GHFDGH��:KLOH�WKH�HSLGHPLRORJ\�RI�
N. ceranae�LV�SRRUO\�XQGHUVWRRG��LW�KDV�EHHQ�EODPHG�IRU�ODUJH�VFDOH�ORVVHV�UHFHQWO\�
H[SHULHQFHG�E\�6SDQLVK�EHHNHHSHUV��,W�LV�QRW�XQXVXDO�IRU�SROOLQDWRUV�WR�VXIIHU�IURP�
ZLGHVSUHDG�PRUWDOLW\��DQG�IRU�PDQDJHG�EHH�FRORQLHV�WR�EH�H[SRVHG�WR�LQIHFWLRXV�
DJHQWV��QRWDEO\�WKH�$PHULFDQ�IRXOEURRG��Paenibacillus larvae���WUDFKHDO�PLWHV�
�Acarapis woodi���DQG�YDULRXV�RWKHU�IXQJDO��YLUDO��DQG�EDFWHULDO�GLVHDVHV�

/LWWOH�LV�NQRZQ�DERXW�WKH�QRUPDO�OHYHOV�RI�VRPH�PLFUREHV�DQG�SDWKRJHQV�DVVRFLDWHG�
ZLWK�EHHV��VXFK�DV�WKH�IXQJL�FDXVLQJ�VWRQH�EURRG��ÁDJHOODWHV�RU�DPRHEDH��1HZ�DQG�
LQFUHDVLQJO\�YLUXOHQW�IXQJDO�SDWKRJHQ�VWUDLQV�DUH�QRZ�EHLQJ�UHSRUWHG�ZRUOGZLGH�

Chemical use
$QWLELRWLFV�DQG�FKHPLFDOV�XVHG�DJDLQVW�PLWHV��PLWLFLGHV��DUH�ZLGHVSUHDG�LQ�EHHKLYH�
PDQDJHPHQW��)UHTXHQF\�DQG�PHWKRG�RI�DSSOLFDWLRQ�YDULHV�DQG�PD\�DOVR�KDPSHU�
FRORQ\�SRSXODWLRQV��6LQFH�WKH�ODWH�����·V��ZKHQ�WKH�varroa�PLWH�ZDV�LQWURGXFHG��
EHHNHHSHUV�KDYH�XVHG�PLWLFLGHV�LQ�EHHKLYHV�WR�FRQWURO�LQYDVLRQV�SULPDULO\�RI�varroa�
PLWHV��9DULRXV�W\SHV�RI�SHVWLFLGHV��ERWK�JURZHU���DQG�EHHNHHSHU�DSSOLHG��KDYH�
EHHQ�GHWHFWHG�LQ�KLYH�PDWULFHV�VXFK�DV�FRXPDSKRV�DQG�ÁXYDOLQDWH��0DQ\�RI�WKHVH�
SURGXFWV�DUH�NQRZQ�WR�GDPDJH�FRORQ\�KHDOWK��6RPH�%HOJLDQ�VWXGLHV�KDYH�SURYHG�
D�GLUHFW�OLQN�EHWZHHQ�FRORQ\�WUHDWPHQW�DJDLQVW�WKH�YDUURD�SDUDVLWH�DQG�H[FHVVLYH�
SRSXODWLRQ�PRUWDOLW\���

Diet
4XDOLW\�IRRG�LV�HVVHQWLDO�IRU�SROOLQDWRUV·�VXFFHVVIXO�ODUYD�GHYHORSPHQW�DQG�DOVR�WR�
RSWLPLVH�WKHLU�DFWLYLW\�F\FOH�GXULQJ�WKH�ZLQWHU�VHDVRQ��,W�LV�LQFUHDVLQJO\�GLIÀFXOW�IRU�
SROOLQDWRUV�WR�REWDLQ�VXIÀFLHQW�SROOHQ�VRXUFHV�IRU�DOO�WKHLU�HVVHQWLDO�DPLQR�DFLGV��
&RQVHTXHQWO\��WKLV�FDQ�ZHDNHQ�WKH�LQVHFWV·�LPPXQH�V\VWHP��PDNLQJ�WKHP�PRUH�
YXOQHUDEOH�WR�YDULRXV�SDWKRJHQV��6RPH�UHVHDUFKHUV�KDYH�REVHUYHG�WKDW�ZKHUH�FURSV�
ZLWK�ORZ�SURWHLQ�SROOHQV�VXFK�DV�EOXHEHUULHV�DQG�VXQÁRZHUV�DUH�JURZQ��WKHUH�LV�D�
FRUUHVSRQGLQJO\�LQFUHDVHG�OLNHOLKRRG�RI�&&'���

)HHGLQJ�FRORQLHV�LV�FRPPRQ�DPRQJ�EHHNHHSHUV�WR�VWUHQJWKHQ�QDWXUDO�GLHWV�RU�
PLQLPLVH�WKH�ULVN�RI�VWDUYDWLRQ�E\�ERRVWLQJ�VHDVRQDO�IRRG�VKRUWDJHV��&RQFXUUHQWO\��
RWKHU�QHFHVVDU\�HOHPHQWV�LQ�EHH�GLHWV�VXFK�DV�PLQHUDO�VDOW�DQG�SURWHLQV�PXVW�DOVR�EH�
LQFOXGHG�E\�WKH�DSSURSULDWH�IHHGHU�PHWKRG��+RZHYHU��ORQJ�WHUP�HIIHFWV�RQ�FRORQLHV�
RI�WKLV�W\SH�RI�IHHGLQJ�DUH�QRW�\HW�NQRZQ�
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__________________________________
��� 1HXPDQQ�3��DQG�&DUUHFN�1��/���������´+RQH\�EHH�FRORQ\�ORVVHVµ��-RXUQDO�RI�$SLFXOWXUDO�5HVHDUFK������������
��� +DXEUXJH��(���1JX\HQ��%��.��HW�DO��������´/H�GpSpULVVHPHQW�GH�O·DEHLOOH�GRPHVWLTXH��$SLV�PHOOLIHUD��+\PHQRSWHUD��$SLGDH����IDLWV�HW�FDXVHV�SUREDEOHVµ��1RWHV�IDXQLTXHV�GH�*HPEORX[����������
��� -RH�7UD\QRU��PDQDJHU�RI�6FLHQWLÀF�$J��D�EHH�EURNHULQJ�ÀUP���LQ�´3RZHU�3ROOHQµ��%HH�&XOWXUH��)HEUXDU\������

FUNGUS
Nosema apis (nosemosis)
Nosema ceranae (nosemosis)
Ascosphaera apis (chalkbrood disease)
Aspergillus flavus (chalkbrood disease)

VIRUS
ABPV (acute bee paralysis virus)
BQCV (black queen cell virus)
CBPV (chronic bee paralysis virus)
DWV (deformed wing virus)
IAPV (Israeli acute paralysis virus)
KBV (Kashmir bee virus)
SBV (sacbrood virus)
SBPV (slow bee paralysis virus)
CWV (cloudy Wing Virus)
Virus X
Virus Y
FV (filamentous virus)

ACARI
Acarapis woodi
Varroa destructor
Tropilaelaps clareae

HYMENOPTERA
Vespa velutina (Asian hornet)

COLEOPTERA
Aethina tumida
(small hive beetle)

LEPIDOPTERES

Achroea grisella

Galleria mellonella
(the greater wax moth)

DIPTERE
Braula caeca (bee louse)

PROTOZOAIRE
Malpighamoeba mellificae (amibiosis)

BACTERIUM
Paenibacillus larvae
(American foolbrood disease, AFB)
Melissococcus plutonius
(European foolbrood disease, EFB)

Paenibacillus alvei
Enterococcus faecalis
Achromobacter eurydice
Brevibacillus laterosporus

Pseudomonas apiseptica (septicaemia)
Spiroplasma apis (spiroplasmosis)
Spiroplasma melliferum (spiroplasmosis)

Secondary
Agents
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Transport
)DUPHUV�WKDW�JURZ�SROOLQDWRU�GHSHQGDQW�FURSV�ZLWKRXW�PDQDJHG�EHHV�FDQ�H[SHFW�
GHFOLQHV�LQ�\LHOG�DQG�RU�TXDOLW\�LI�ORFDO�ZLOG�DQG�PDQDJHG�EHH�SRSXODWLRQV�DUH�
LQVXIÀFLHQW��$�ODFN�RI�DGHTXDWH�SROOLQDWRUV�PD\�UHTXLUH�LQFUHDVHG�FURS�PDQDJHPHQW�
VXFK�DV�WUDYHOOLQJ�KLYHV��7KH�8�6��KDV�D�VWURQJ�WUDGLWLRQ�LQ�PRYLQJ�FRORQLHV��
VLQJOH�WUXFNORDGV�FDUU\�PRUH�WKDQ����PLOOLRQ�EHHV�DQG�RYHU�WZR�PLOOLRQ�FRORQLHV�
WUDYHO�DFURVV�WKH�FRQWLQHQW�HDFK�\HDU��+RZHYHU��WKH�SURORQJHG�FRQÀQHPHQW�DQG�
WHPSHUDWXUH�ÁXFWXDWLRQ�LV�VWUHVVIXO�WR�EHHV��,W�LV�DOVR�WKRXJKW�RI�DPSOLI\LQJ�DGXOW�
EHH�GLVHDVH�DJHQW�ORDGV�EHFDXVH�RI�QHJDWLYH�VDQLWDU\�HIIHFWV�RI�FRQÀQHPHQWV�DQG�
LQFUHDVHG�H[SRVXUH�WR�QHZ�IRUHLJQ�GLVHDVHV�DQG�SDWKRJHQV��)ROORZLQJ�FRORQ\�
WUDQVSRUWDWLRQ��PRUWDOLW\�UDWHV�DUH�RIWHQ�UHSRUWHG�WR�UHDFK�VRPH�����

Colony splitting and selection
$IWHU�UHSHDWHG�ORVVHV�RYHU�WKH�SDVW�GHFDGH��EHHNHHSHUV�KDYH�VSOLW�WKHLU�FRORQLHV�
WR�FRPSHQVDWH�IRU�PLVVLQJ�EHHV��%\�UHF\FOLQJ�HTXLSPHQW�DQG�SURYLGLQJ�D�QHZ�
GLYLVLRQ�VXSSRUWHG�E\�H[LVWLQJ�IRRG�UHVHUYHV�IURP�GHDG�FRORQLHV��YDULRXV�GLVHDVHV�RU�
FKHPLFDOV�PLJKW�FRQWDPLQDWH�WKH�QHZ�FRORQ\��5H�XVH�PD\�DOVR�LQFUHDVH�WKH�SUHVHQFH�
RI�GLVHDVH�LQ�KRQH\FRPEV��7KH�DJH�SURÀOH�RI�ZRUNHU�EHHV�LV�DOWHUHG�E\�FRORQ\�
VSOLWWLQJ��2OGHU�EHHV��ZKLFK�DUH�QRW�DV�HIÀFLHQW�LQ�SURYLGLQJ�IRU�EURRGV��DUH�IRUFHG�WR�
DFW�DV�QXUVH�EHHV��DQG�VR�WKH\�DUH�PRUH�OLNHO\�WR�EH�LQIHVWHG�ZLWK�GLVHDVHV�WKDW�DIIHFW�
DGXOW�EHHV�

3.4 Climate change

,W�LV�DQWLFLSDWHG�WKDW�FOLPDWH�FKDQJH�FRQVHTXHQFHV��VXFK�DV�ÁXFWXDWLRQV�LQ�JUHHQLQJ��
ÁRZHULQJ�DQG�DJLQJ�SHULRGV��DQG�DQ�RYHUDOO�VKRUWHQLQJ�RI�WKH�JURZLQJ�VHDVRQ����
PD\�KDPSHU�WKH�OLYHOLKRRG�RI�SROOLQDWRUV��&KDQJHV�DIIHFWLQJ�WKH�GLVWULEXWLRQ�RI�
ÁRUDO�UHVRXUFHV�DFURVV�VSDFH�DQG�WLPH�DOVR�LQÁXHQFH�WKH�FRPSRVLWLRQ�RI�SROOLQDWRU�
FRPPXQLWLHV��&RQFHUQLQJ�WKH�UHJHQHUDWLRQ�RI�VXFK�FRPPXQLWLHV�IROORZLQJ�ÀUH�
IRU�H[DPSOH��EHH�FRPPXQLW\�FRPSRVLWLRQ�KDV�EHHQ�IRXQG�WR�FORVHO\�IROORZ�ÁRUDO�
FRPSRVLWLRQ�DQG�UHZDUGV����6XFK�FKDQJHV�ZLOO�GLUHFWO\�LPSDFW�WKH�PXWXDOO\�
DGYDQWDJHRXV�EHQHÀWV�WKDW�WDNH�SODFH�GXULQJ�SROOLQDWLRQ��mutualism���&OLPDWH�
FKDQJH�PLJKW��LQ�VRPH�UHJLRQV��DOVR�OHDG�WR�D�GHFUHDVH�LQ�SUHFLSLWDWLRQ�DQG�
D�VKLIW�LQ�VHDVRQDO�UDLQIDOO��&RQVHTXHQWO\��UHGXFHG�SODQW�YLJRXU��GHOD\HG�SODQW�

PDWXUDWLRQ�DQG�D�GHFOLQH�LQ�QHFWDU�SURGXFWLRQ�PD\�RFFXU��ZKLFK�PD\�DOVR�GLVWXUE�
QHFWDU�GHSHQGHQW�PXWXDOLVWV��8OWLPDWHO\��FOLPDWH�FKDQJH�PD\�DOWHU�WKH�QDWXUDO�
V\QFKURQLVDWLRQ�EHWZHHQ�SROOLQDWRU�DQG�SODQW�OLIH�F\FOHV�

4. What is being or can be done to limit 
instabilities?

4.1 Habitat conservation

&RQVLGHULQJ�SROOLQDWLRQ�KDELWDW�DQG�IDXQD�LQ�HFRORJLFDO�UHVWRUDWLRQ�SODQQLQJ�
FDQ�SRWHQWLDOO\�LQFUHDVH�WKH�ORFDO�DEXQGDQFH�RI�SROOLQDWLQJ�VSHFLHV��IDFLOLWDWLQJ�
SRWHQWLDOO\�SRVLWLYH�FRQVHTXHQFHV�IRU�DGMDFHQW�DJUR�HQYLURQPHQWV��$�IRFXV�RQ�
LQYHUWHEUDWH�WD[RQRP\��PRQLWRULQJ�DQG�UHLQWURGXFWLRQ�LV�UHTXLUHG�DV�FULWLFDO�SDUW�RI�
KDELWDW�PDQDJHPHQW�DQG�UHVWRUDWLRQ�SODQV��,QFOXGLQJ�KDELWDW�UHTXLUHPHQWV�IRU�YLWDO�
SROOLQDWRUV�LQ�KDELWDW�GHVLJQDWLRQV�IRU�HQGDQJHUHG�SODQWV�VKRXOG�EH�SULRULWLVHG�

)DUPHUV�ZKR�YDOXH�GLYHUVH�KDELWDWV�WR�VXSSRUW�SROOLQDWRUV�FRXOG�EH�UHZDUGHG��
8QSORXJKHG�IDUPODQG�VHW�DVLGH�IRU�VHYHUDO�\HDUV�FDQ�\LHOG�YHJHWDWLRQ�WKDW�VXSSRUWV�
FRQVLGHUDEOH�LQVHFW�GLYHUVLW\�DQG�EHQHÀWV�QHDUE\�FURSV�E\�KRVWLQJ�EHQHÀFLDO�LQVHFWV��
/DUJH�VFDOH�SURWHFWLRQ�DQG�PDQDJHPHQW�RI�KDELWDW�QHWZRUNV�LV�QHHGHG�WR�PLQLPL]H�
KDELWDW�UHODWHG�GHFOLQHV�DQG�WR�PD[LPL]H�VSHFLHV·�FDSDFLW\�WR�DGDSW�WR�FKDQJHV�LQ�
WKHLU�ORFDO�HQYLURQPHQW����7KH�YDOXH�RI�SURYLGLQJ�VXFK�UHVRXUFHV�IRU�WKH�OLYHOLKRRG�RI�
SROOLQDWRUV�LV�\HW�WR�EH�TXDQWLÀHG�EXW�LW�LV�XQDPELJXRXV���

4.2 Alternative agriculture

)DUPHUV�DQG�JDUGHQHUV�FDQ�UHO\�RQ�DOWHUQDWLYH�QRQ�WR[LF�PHWKRGV��VXFK�DV�QDWXUDO�
HQHPLHV�DQG�HQYLURQPHQWDOO\�IULHQGO\�SUDFWLFH�WR�FRQWURO�SHVWV��LQVHFWV�DQG�ZHHGV��
WKHUHIRUH�UHGXFLQJ�ZLOGOLIH�H[SRVXUH�WR�LQVHFWLFLGHV��KHUELFLGHV�DQG�IXQJLFLGHV����,W�LV�
LPSRUWDQW�WKDW�LPSDFWV�RQ�SROOLQDWRUV�DUH�FRQVLGHUHG�ZKHQ�GHVLJQLQJ�DQG�FKRRVLQJ�
PHWKRGV�RI�SHVWLFLGH�DSSOLFDWLRQ��SDUWLFXODUO\�GXULQJ�WKH�ÁRZHULQJ�VHDVRQ�LQ�DUHDV�
ZLWK�SROOLQDWRU�GHSHQGDQW�FURSV�
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Optimizing pollinator-friendly blends of plant species offers improved forage 
opportunities for pollinators47, 48, and may also enhance pollinator migration, 
colonization and persistence in restoration programmes. A major objective will be 
to identify, test and document good agricultural practices for pollinator conservation 
and management through an “ecosystem approach”49. If chemicals must be used 
for pest, pathogen or weed control, particular care should be paid regarding the 
choice of chemical, timing and method of application. While managed hives can 
be removed, wild populations are completely vulnerable.

4.3 Alternative pollinators

Studies show that wild bees can be responsible for a considerable proportion of 
pollination. Consequently, conserving populations of wild bees may at least partly 
compensate for managed colony disorders. In Brazil, for example, solitary bees, 
Africanized bees, stingless bees and bumble bees can be valuable pollinators of 
various cultivated crops. However, solitary bees are not yet commercially available 
to growers50. In Ghana, communities around the Kakum forest have adopted this 
practice and are using stingless bees following the African Pollinator Initiative51.

Regarding alternative pollinators and possible domestication, the following factors 
should be considered: sufficient numbers of available insects, willingness to nest 
in artificial areas potential near target crops and a maximum foraging range to 
enhance the quality of pollination.

4.4 Larval stage conservation

Many important native invertebrate pollinators have larval stage mobility and 
habitat requirements very different from winged adults. Conservation initiatives have 
sometimes been slow to consider the needs of different life-cycle stages and indeed, 
some conservation-minded researchers have advocated planting nectar plants for 
butterflies but then have not fostered their larval plant hosts52. Honey bee larvae 
require sufficient protein in their brood food to ensure proper development and to 
optimize their activities during the winter. Therefore the quantity of stored pollen 
within a colony in the Autumn is strongly linked to its Spring adult bee population53. 
Another factor to consider is the provision of the larval stage breeding substrate, if 
different from adults, such as the larvae of nitidulid beetles breed in decaying fruits.

10

__________________________________
47 Kremen C. et al. 2007. “Pollination and other ecosystem services produced by mobile organisms: a conceptual framework for the effects of land-use change”. Ecology Letters, Vol. 10, No. 4., pp. 299-314.
48 Carvell C. et al. 2007. “Comparing the efficacy of agri-environment schemes to enhance bumble bee abundance and diversity on arable field margins”. Journal of Applied Ecology, Vol. 44 , n° 1, pp. 29.40. DOI: 

10.1111/j.1365-2664.2006.01249.x
49 Greenleaf S. Kremen C. 2006. “Wild bees enhance honey bees’ pollination of hybrid sunflower”. Proc. Nat. Acad. Sci. Usa 103, 13890-13895.
50 Vera Lucia Imperatriz Fonseca et al. 2006. “Bees as pollinators in Brazil: assessing the status and suggesting best practices”. Ribeirão Preto: Holos, Editora, 2006, 112 pp.
51 The African Pollinator Initiative at www.arc.agric.za/home.asp?pid=3493
52 Cane J. H. and Tepedino V. J. 2001. “Causes and extent of declines among native North American invertebrate pollinators: detection, evidence, and consequences”. Conservation Ecology 5(1): 1 at www.consecol.

org/vol5/iss1/art1
53 Farrar D.L, 1936. “Influence of pollen reserves on the surviving populations of over-wintered colonies”. Am Bee J 76: 452–454.

An adult leafcutter bee foraging in sweet pea flower. 
Image courtesy of Whitney Cranshaw, Colorado State 
University, Bugwood.org.

As the genus Apis is not the 
most effective pollinator for 
all crop species, the range 
of pollinators should be 
diversified when possible. 
Alternate pollinators 
could provide or certainly 
enhance pollination 
services. Manageable 
insects may be found 
among native species. For 
example, the Alfalfa leaf-
cutting bee (Megachile 
rotundata) has been 
successfully managed in 
North America for specific 
alfalfa pollination since the 
1960s.
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BOX 1: Guiding governance 

7KH�IROORZLQJ�UHOHYDQW�SROLFLHV�LQ�SODFH�DQG�RQJRLQJ�LQLWLDWLYHV�UHJDUGLQJ�SROOLQDWRU�FRQVHUYDWLRQ�DUH�
QRW�DQ�H[KDXVWLYH�OLVW�EXW�UDWKHU�SURYLGH�HVVHQWLDO�DQG�VWURQJ�VWHSSLQJ�VWRQHV�WR�EXLOG�RQ�

��7KH�6DR�3DXOR�'HFODUDWLRQ��������ZDV�SUHSDUHG�DV�D�FRQWULEXWLRQ�WR�WKH�&RQYHQWLRQ�RQ�%LRORJLFDO�
'LYHUVLW\��&%'���7KH�'HFODUDWLRQ�UHFRPPHQGHG�WKDW�&%'�IRUPDOO\�HVWDEOLVK�WKH�International 
Pollinators Initiative EDVHG�RQ�DQ�DFWLRQ�IUDPHZRUN�WKDW�DGGUHVVHG�WD[RQRPLF�LPSHGLPHQWV��
PRQLWRULQJ�WKH�VWDWXV�DQG�GHFOLQH�RI�SROOLQDWRUV��DGGUHVVLQJ�FDXVHV�RI�GHFOLQH��HYDOXDWLQJ�WKH�
HFRQRPLF�LPSRUWDQFH�RI�SROOLQDWRUV�DQG�HVWDEOLVKLQJ�FRQVHUYDWLRQ��UHVWRUDWLRQ�DQG�VXVWDLQDEOH�XVH�
SURJUDPPHV�DQG�JXLGHOLQHV�

� &RQVHTXHQWO\��WKH�)LIWK�0HHWLQJ�RI�WKH�&RQIHUHQFH�RI�3DUWLHV�WR�WKH�&%'�HVWDEOLVKHG�WKH�
International Initiative for the Conservation and Sustainable Use of Pollinators��
FRRUGLQDWHG�DQG�IDFLOLWDWHG�E\�WKH�)RRG�DQG�$JULFXOWXUH�2UJDQL]DWLRQ�RI�WKH�8QLWHG�1DWLRQV�

� �ZZZ�LQWHUQDWLRQDOSROOLQDWRUVLQLWLDWLYH�RUJ��ZKRVH�SULQFLSOH�REMHFWLYHV�DUH�WR�
� X�0RQLWRU�SROOLQDWRU�GHFOLQH��DQG�LWV�FDXVHV�DQG�LPSDFWV�RQ�SROOLQDWLRQ�VHUYLFHV�
� X�$GGUHVV�WKH�ODFN�RI�WD[RQRPLF�LQIRUPDWLRQ�RQ�SROOLQDWRUV�
� X�$VVHVV�WKH�HFRQRPLF�YDOXH�RI�SROOLQDWLRQ�DQG�WKH�HFRQRPLF�LPSDFWV�RI�GHFOLQLQJ�SROOLQDWRU�

SRSXODWLRQV�DQG�VHUYLFHV�
� X�3URPRWH�WKH�FRQVHUYDWLRQ��UHVWRUDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�SROOLQDWRU�GLYHUVLW\�LQ�DJULFXOWXUH�DQG�

UHODWHG�HFRV\VWHPV�µ

��7KH European Pollinator Initiative (EPI��DW�ZZZ�HXURSHDQSROOLQDWRULQLWLDWLYH�RUJ��KDV�
UHSUHVHQWDWLYHV�IURP����(XURSHDQ�UHJLRQV��DLPV�WR�LQWHJUDWH�DQG�FRRUGLQDWH�ORFDO��QDWLRQDO�DQG�
LQWHUQDWLRQDO�DFWLYLWLHV�UHODWLQJ�WR�SROOLQDWLRQ�LQWR�D�FRKHVLYH�QHWZRUN�WR�VDIHJXDUG�SROOLQDWRUV·�
VHUYLFHV�SURYLGHG�E\�DFURVV�(XURSH��,WV�PLVVLRQ�VWDWHPHQW�LV��´7R�SURWHFW�DQG�HQKDQFH�WKH�ELRGLYHUVLW\�
DQG�HFRQRPLF�YDOXH�RI�SROOLQDWRUV�WKURXJKRXW�(XURSHµ�

��7KH�North American Pollinator Protection Campaign (NAPPC��DW�ZZZ�QDSSF�RUJ��LV�DQ�
DOOLDQFH�RI�SROOLQDWRU�UHVHDUFKHUV��FRQVHUYDWLRQ�DQG�HQYLURQPHQWDO�JURXSV��SULYDWH�LQGXVWU\��DQG�VWDWH�
DQG�IHGHUDO�DJHQFLHV�DLPLQJ�WR�GHYHORS�DQG�LPSOHPHQW�DQ�DFWLRQ�SODQ�WR��

� X�&RRUGLQDWH�ORFDO��QDWLRQDO�DQG�LQWHUQDWLRQDO�DFWLRQ�SURMHFWV�LQ�SROOLQDWRU�UHVHDUFK��HGXFDWLRQ�DQG�
DZDUHQHVV��FRQVHUYDWLRQ�DQG�UHVWRUDWLRQ��SROLFLHV�DQG�SUDFWLFHV��DQG�VSHFLDO�SDUWQHUVKLS�LQLWLDWLYHV

� X�)DFLOLWDWH�FRPPXQLFDWLRQ�DPRQJ�VWDNHKROGHUV��EXLOG�VWUDWHJLF�FRDOLWLRQV�DQG�OHYHUDJH�H[LVWLQJ�
UHVRXUFHV

� X�'HPRQVWUDWH�D�SRVLWLYH�PHDVXUDEOH�LPSDFW�RQ�WKH�SRSXODWLRQV�DQG�KHDOWK�RI�SROOLQDWRUV�ZLWKLQ�ÀYH�
\HDUV�

��7KH�Pollinator Thematic Network (PTN��DW�SROOLQDWRUV�LDELQ�QHW��ZDV�LQLWLDWHG�LQ�0D\������
DQG�LV�RQH�RI�ÀYH�,QWHU�$PHULFDQ�%LRGLYHUVLW\�1HWZRUN��,$%,1��WKHPDWLF�QHWZRUNV��)DFLOLWDWHG�E\�WKH�
2UJDQLVDWLRQ�RI�$PHULFDQ�6WDWHV��2$6��IRU�DFWLYLWLHV�ZLWKLQ�WKH�:HVWHUQ�+HPLVSKHUH��WKH�371�DVVLVWV�
ZLWK�WKH�GLVFRYHU\��FROOHFWLRQ��GLJLWL]DWLRQ��PDQDJHPHQW�DQG�H[FKDQJH�RI�SROOLQDWRU�REVHUYDWLRQ�
DQG�FROOHFWLRQ�GDWD��7KLV�HIIRUW�LV�VXSSRUWHG�E\�WKH�)RUJRWWHQ�3ROOLQDWRUV�&DPSDLJQ���������WKH�
1RUWK�$PHULFDQ�3ROOLQDWRU�3URWHFWLRQ�&DPSDLJQ���������WKH�%UD]LOLDQ�3ROOLQDWRU�,QLWLDWLYH���������
WKH�$IULFDQ�3ROOLQDWRU�,QLWLDWLYH���������WKH�,QWHUQDWLRQDO�3ROOLQDWRU�,QLWLDWLYH�RI�WKH�&RQYHQWLRQ�RQ�
%LRORJLFDO�'LYHUVLW\��������������DQG�WKH�(XURSHDQ�3ROOLQDWRU�,QLWLDWLYH��������

BOX 2: Some scientific networks promoting continental and trans-continental 

collaboration on pollinators research.

9DULRXV�NH\�NQRZOHGJH�JDSV�RQ�SROOLQDWRUV�KDYH�EHHQ�LGHQWLÀHG�E\�WKH�VFLHQFH�FRPPXQLW\��3UHYLRXV�
UHVHDUFK�DFWLYLWLHV�ZHUH�RIWHQ�XQGHUWDNHQ�LQ�GLIIHUHQW�ORFDWLRQV�ZRUOGZLGH��UHVXOWLQJ�LQ�PRUH�FRPSHWLWLRQ�
WKDQ�FROODERUDWLRQ�DW�WLPHV��5HVHDUFK�LV�QHHGHG�WR�DGGUHVV�DQG�PLWLJDWH�WKH�YDULRXV�FDXVHV�RI�
SROOLQDWRU�GHFOLQH��DV�ZHOO�DV�WKH�SRWHQWLDO�UHPHGLHV��&HUWDLQ�VFLHQWLÀF�QHWZRUNV�DLP�WR�UHGXFH�UHVHDUFK�
GXSOLFDWLRQ�E\�SURPRWLQJ�D�PRUH�FRRUGLQDWHG�LQWHUQDWLRQDO�HIIRUW�

� COLOSS�DW�ZZZ�FRORVV�RUJ���7KH�3UHYHQWLRQ�RI�+RQH\�%HH�&2ORQ\�/266HV�������������LV�DQ�
LQWHUQDWLRQDO�(XURSHDQ�IXQGHG�&267��(XURSHDQ�&RRSHUDWLRQ�LQ�WKH�ÀHOG�RI�6FLHQWLÀF�DQG�7HFKQLFDO�
5HVHDUFK��QHWZRUN�RI�����PHPEHUV�IURP����FRXQWULHV�ZLWK�HIIHFW�IURP�'HFHPEHU�������7KH�
QHWZRUN·V�SULPDU\�REMHFWLYH�LV�WR�LGHQWLI\�IDFWRUV�DW�WKH�LQGLYLGXDO�KRQH\�EHH�DQG�FRORQ\�OHYHOV�
WKDW�FDXVH�VHYHUH�FRORQ\�ORVVHV�DQG�WR�LQYHVWLJDWH�V\QHUJLVWLF�HIIHFWV�EHWZHHQ�WKHP��7KLV�LQWHJUDWHG�
DSSURDFK�EHWZHHQ�OHDGLQJ�VFLHQWLVWV��EHHNHHSHUV�DQG�LQGXVWU\�LV�KHOSLQJ�WR�PLWLJDWH�WKH�GHWULPHQWDO�
LPSDFW�RI�KRQH\�EHH�FRORQ\�ORVVHV�IRU�EHHNHHSHUV��DJULFXOWXUH�DQG�QDWXUDO�ELRGLYHUVLW\��,WV�IRXU�PDLQ�
REMHFWLYHV�DUH�WR�

� X�([SODLQ�DQG�SUHYHQW�ODUJH�VFDOH�ORVVHV�RI�FRORQLHV�
� X�'HYHORS�VWDQGDUGV�IRU�PRQLWRULQJ�DQG�UHVHDUFK�RQ�ORVVHV�
� X�,GHQWLI\�XQGHUO\LQJ�IDFWRUV�DQG�PHFKDQLVPV�
� X�'HYHORS�HPHUJHQF\�PHDVXUHV�DQG�VXVWDLQDEOH�PDQDJHPHQW�VWUDWHJLHV�

��BEE DOC - BEes in Europe and the Decline of Colonies��(8�)3���������������DW�
� ZZZ�EHH�GRF�HX��)RFXV�RQ�KRQH\�EHH�SDWKRORJ\�DQG�LQWHUDFWLRQV�EHWZHHQ�SDWKRJHQV�

��Status and Trends of European Pollinators (STEP)��(8�)3�� ����� �������DW�
� ZZZ�VWHS�SURMHFW�QHW��)RFXV�RQ�SROOLQDWRU�ORVV�DFURVV�LQVHFWV��Apis mellifera,�Bombus��VROLWDU\�
� EHHV��HWF���

��Assessing Large-scale Environmental Risks for Biodiversity with Tested Methods 
(ALARM��DW�ZZZ�DODUPSURMHFW�QHW��LV�D�(XURSHDQ�FROODERUDWLRQ�VWDUWHG�LQ�������FRQVLVWLQJ�RI����
SDUWQHUV�IURP����FRXQWULHV��GHYHORSLQJ�DQG�WHVWLQJ�PHWKRGV�IRU�DVVHVVLQJ�ODUJH�VFDOH�HQYLURQPHQWDO�
ULVNV�DQG�WKHUHIRUH�PLQLPLVLQJ�WKH�GLUHFW�DQG�LQGLUHFW�KXPDQ�HIIHFW�RQ�(XURSHDQ�WHUUHVWULDO�DQG�
IUHVKZDWHU�ELRGLYHUVLW\�DQG�HFRV\VWHPV��6FLHQWLVWV�IURP�WKH�)UHQFK�1DWLRQDO�,QVWLWXWH�IRU�$JULFXOWXUDO�
5HVHDUFK��,15$�$YLJQRQ��DUH�SDUWLFLSDWLQJ�LQ�WKH�3ROOLQDWRU�PRGXOH�WR�HVWLPDWH�WKH�LPSDFW�RI�
SROOLQDWRU�SRSXODWLRQV�RQ�(XURSHDQ�DJULFXOWXUH�DQG�WKH�HFRQRP\�

��United States Department of Agriculture, Agriculture Research Service Area-wide 
Programme for Improving Honey Bee Health (2007-2009)

� 7KH�SURMHFW�FRQVLVWV�RI�IRXU�NH\�FRPSRQHQWV��RSHUDWLRQV��DVVHVVPHQW��UHVHDUFK�DQG�HGXFDWLRQ��ZLWKLQ�
D�IUDPHZRUN�RI�D�WHPSRUDO�VSDWLDO�VFDOH�DQG�D�WKUHH�SKDVHG�LPSOHPHQWDWLRQ�SURFHVV��7KLV�LQFOXGHV�
���REMHFWLYHV�WR�LPSURYH�FRORQ\�VWUHQJWK�IRU�SROOLQDWLRQ�DQG�QRQ�FKHPLFDO�SHVW�DQG�SDWKRJHQV�
FRQWURO�DQG�FRORQ\�QXWULWLRQ�DPRQJVW�RWKHUV�

11



G L O B A L   B E E   C O L O N Y   D I S O R D E R S   A N D   O T H E R   T H R E A T S   T O   I N S E C T   P O L L I N A T O R S

Conclusion
&XUUHQWO\�DYDLODEOH�JOREDO�GDWD�DQG�NQRZOHGJH�RQ�WKH�GHFOLQH�RI�SROOLQDWRUV�DUH�QRW�
VXIÀFLHQWO\�FRQFOXVLYH�WR�GHPRQVWUDWH�WKDW�WKHUH�LV�D�ZRUOGZLGH�SROOLQDWRU�DQG�UHODWHG�
FURS�SURGXFWLRQ�FULVLV����$OWKRXJK�KRQH\�EHH�KLYHV�KDYH�JOREDOO\�LQFUHDVHG�FORVH�WR�
����GXULQJ�WKH�ODVW����\HDUV����GHFOLQHV�KDYH�EHHQ�UHSRUWHG�LQ�VHYHUDO�ORFDWLRQV��
ODUJHO\�LQ�(XURSH�DQG�1RUWKHUQ�$PHULFD��7KLV�DSSDUHQW�GDWD�GLVFUHSDQF\�PD\�
EH�GXH�WR�LQWHUSUHWDWLRQV�RI�ORFDO�GHFOLQHV�ZKLFK�PD\�EH�PDVNHG�E\�DJJUHJDWHG�
UHJLRQDO�RU�JOREDO�GDWD��'XULQJ�WKH�VDPH����\HDU�SHULRG��DJULFXOWXUDO�SURGXFWLRQ�
WKDW�LV�LQGHSHQGHQW�IURP�DQLPDO�SROOLQDWLRQ�KDV�GRXEOHG��ZKLOH�DJULFXOWXUDO�
SURGXFWLRQ�UHTXLULQJ�DQLPDO�SROOLQDWLRQ�KDV�LQFUHDVHG�IRXU�IROG��UHDFKLQJ������LQ�
�������7KLV�DSSHDUV�WR�LQGLFDWH�WKDW�JOREDO�DJULFXOWXUH�KDV�EHFRPH�LQFUHDVLQJO\�
SROOLQDWRU�GHSHQGDQW�RYHU�WKH�ODVW����\HDUV�

+RZHYHU��KXPDQ�DFWLYLWLHV�DQG�WKHLU�HQYLURQPHQWDO�LPSDFWV�PD\�EH�GHWULPHQWDO�WR�
VRPH�VSHFLHV�EXW�EHQHÀFLDO�WR�RWKHUV��ZLWK�VRPHWLPHV�VXEWOH�DQG�FRXQWHU�LQWXLWLYH�
FDXVDO�OLQNDJHV��������3ROOLQDWLRQ�LV�QRW�MXVW�D�IUHH�VHUYLFH�EXW�RQH�WKDW�UHTXLUHV�
LQYHVWPHQW�DQG�VWHZDUGVKLS�WR�SURWHFW�DQG�VXVWDLQ�LW��7KHUH�VKRXOG�EH�D�UHQHZHG�
IRFXV�RQ�WKH�VWXG\��FRQVHUYDWLRQ�DQG�HYHQ�PDQDJHPHQW�RI�QDWLYH�SROOLQDWLQJ�VSHFLHV�
WR�FRPSOHPHQW�WKH�PDQDJHG�FRORQ\�WUDGLWLRQ��(FRQRPLF�DVVHVVPHQWV�RI�DJULFXOWXUDO�
SURGXFWLYLW\�VKRXOG�LQFOXGH�WKH�FRVWV�RI�VXVWDLQLQJ�ZLOG�DQG�PDQDJHG�SROOLQDWRU�
SRSXODWLRQV���
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��� *KD]RXO�-��������´%X]]LQHVV�DV�XVXDO"�4XHVWLRQLQJ�WKH�JOREDO�SROOLQDWLRQ�FULVLVµ��75(1'6�LQ�(FRORJ\�DQG�(YROXWLRQ�9RO����1R���-XO\������
��� $L]HQ�0��$��������´7KH�*OREDO�6WRFN�RI�'RPHVWLFDWHG�+RQH\�%HHV�,V�*URZLQJ�6ORZHU�7KDQ�$JULFXOWXUDO�'HPDQG�IRU�3ROOLQDWLRQµ��&XUUHQW�%LRORJ\������² ���-XQH���
��� 7KRPDV�&��'��DQG�-RQHV�7�0��������´3DUWLDO�UHFRYHU\�RI�D�VNLSSHU�EXWWHUÁ\��+HVSHULD�FRPPD��IURP�SRSXODWLRQ�UHIXJHV��OHVVRQV�IRU�FRQVHUYDWLRQ�LQ�D�IUDJPHQWHG�ODQGVFDSHµ��-RXUQDO�RI�$QLPDO�(FRORJ\�������������
��� %HQHGHN�3��������´6WUXFWXUH�DQG�GHQVLW\�RI�OXFHUQH�SROOLQDWLQJ�ZLOG�EHH�SRSXODWLRQV�DV�DIIHFWHG�E\�FKDQJLQJ�DJULFXOWXUHµ��$FWD�+RUWLFXOWXUDH��������������
��� ,QJUDP�0��1DEKDQ�*��DQG�%XFKPDQQ�6��´*OREDO�3HVWLFLGH�&DPSDLJQHUµ��9ROXPH����1XPEHU����'HFHPEHU������

Bumble bee. 
Creative Commons (CC) photo courtesy of Kristina Simms, Bugwood.org
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