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Why should humans and governments care about bees, and why should they 
be protected? A disturbing trend is occurring worldwide: many bee 
populations are in decline or are experiencing negative effects. This 
phenomena can be attributed to climate change and human activity. Globally, 
this decrease in population is resulting in a decline in species’ richness and 
diversity. Many scientific studies focus on honeybees (apis), because of their 
commercial use in 
pollinating crops 
(Carreck and 
Williams, 1998) and 
bumblebees (bombus), 
because of their 
importance in 
pollinating their natural 
ecosystems and crops in 
the same area 
(Memmott et al., 2004; 
Cameron et al., 2011). 
Research indicates 
that human interference 
and climate change are 
negatively affecting 
honeybee and bumblebee populations worldwide and likely will continue to do 
so in the future. Consequently, ecosystem services, specifically pollination, 
that are provided by these bees and others will be negatively affected in 
various ways. 
Over the last fifty years, the species’ richness of bees and other wild 
pollinators has decreased (Goulson, Nicholls, Botias, and Rotheray 2015), 
leading to various consequences. There was a 25% loss in European bee 
colonies between 1985 and 2005 and a 59% loss in North American bee 
colonies between 1947 and 2005 (Potts et al. 2009; Bartomeusa et al. 2013; 
Engelsdorp et al., 2008). Because bee diversity has decreased in Europe and 
North America, it can be reasonably inferred that decline is occurring globally. 
Yet, many people are not aware that insect species are endangered, and this 
applies to bees, too. This lack of awareness ultimately leads to bees being 



poorly protected (Winfree, 2010). Negative effects on pollination services 
should be expected as bee populations decrease, and this will result in 
economic losses in agriculture worldwide. Because the conservation of bees 
is a necessity to food crop production for humans, there should be an 
emphasis on agricultural conservation. 
 
 
Human Interference: Negative Results 
There are multiple ways human activity is negatively affecting bee 
populations. Species’ richness amongst bumblebees is declining in Europe, 
North America, South America, China, and Japan (Goulson et al., 2008; 
Williams and Osborne, 2009; Williams et al., 2014; Schmid-Hempel et al., 
2013; Xie et al. 2008; Matsumura et al. 2004). This can be attributed to 
agriculture intensification and the introduction of new diseases and parasites 
to bees without the proper coevolution for defense. As the human population 
increases, so will the need for food, which will cause an increase in 
agricultural production. Intensifying agriculture is likely to have several harmful 
effects on bumblebees, including a decline in bumblebees’ preferred natural 
forage plants, loss of habitat, and less bee-friendly crops being planted that 
produced nitrogen for the soil, such as legumes, due to a rise in fertilizers 
(Goulson 2003, Goulson, Lye and Darvill 2008). Agriculture intensification 
leads to the destruction of bees’ habitats, inevitably destroying or reducing 
their food source and reducing their fitness. 
 
 
Another way in which human activity is negatively affecting bee populations is 
pesticides. These chemicals have harmful effects on bee populations both 
directly and indirectly. Increased pesticide exposure and the loss of 
preferential foods will lead to food stress, which results in weakened immune 
and detox systems. This renders the bees more susceptible to possible 
parasites or disease (Goulson, Nicholls, Botias, and Rotheray, 2015). In North 
America, wild bumblebees are showing decline due to disease, like Nosema 
bombi, due to imported commercial bumblebees from Europe (Evans et al., 
2008). The introduction of pathogen-linked disease will result in reduced 
fitness and fecundity in bumblebees, and the spread of pathogens will 
increase as commercial bumblebees are traded, likely causing a steeper 
decline in their population (Rutrecht and Brown, 2008; Goulson and Hughes, 
2015). So, although disease and parasites are natural environmental 
challenges to bumblebees, they are being spread to new areas due to the 
commercial trade of bees by humans to meet worldwide demands for 
agriculture. Since pesticides are weakening bee immune systems, these new 



diseases and parasites are even more dangerous to native bees. If disease 
and parasites continue to proliferate and infect hosts in widened ranges, bee 
populations worldwide will experience debilitating effects.  
 
 
Climate Change Effects 
Increasing global temperatures are expected to have negative impacts on 
bumblebee and honeybee populations. Research anticipates that increasing 
temperatures will occur and cause extreme weather events, like drought, 
which will affect plant-pollinator interactions (Kjøhl et al., 2011). Increased 
temperatures also will affect the distribution of species (Kerr et al., 2015) and 
their phenology (Hegland et al., 2009; Bartomeus et al., 2013). Pollinator 
services will likely be negatively impacted due to temperature-induced 
changes in diurnal activity and search behavior (Corbet et al., 1993; Willmer 
and Stone, 1997). Honeybee foraging activity is more sensitive to ambient 
temperature change than bumblebee foraging activity; therefore, Brysting et 
al. suggests that honeybee pollination in crop production may suffer worse 
consequences due to climate change than bumblebees (2017). Increases in 
temperature will reconfigure bee behavior and distribution in a way harmful for 
their abundance and their pollination services. 
 
 
Furthermore, the geographic distribution and local abundance of plants and 
pollinators are being affected by climate change, resulting in temporal 
mismatch due to earlier flowering by plants in the last twenty to fifty years 
(Hegland et al., 2009; Fitter and Fitter, 2002). Bees are important pollinators, 
and it can be inferred that incongruity between flowering plants and bee 
phenology will result in less available food for bees. This may end in the rapid 
evolution of bees in order to compensate for the change in the plant-pollinator 
relationship. This will occur at a great fitness consequence (Skelly et al. 
2007). Consequently, these great fitness costs could lead to bee population 
decline. Climate change may alter the life cycle of bee populations in 
temperate climates, causing their breeding season to be prolonged and 
periods of nutritional intake to decrease. Parasites also may benefit from 
prolonged breeding periods and proliferate (Grünewald, 2010). Lack of food 
and parasitic increases will be detrimental to bees. 
 
 
Pollination Decrease and Economic Importance 
Bee pollination will experience adverse effects as a result of honeybee and 
bumblebee population declines. Pollination services provided by general 



pollinating organisms are valued globally at $215 billion in food production 
(Gallai, Salles, Settele J, and Vaissière BE 2009), and 70% of the 124 crops 
used for human consumption are dependent on insect pollinators (Gallai et al., 
p. 811, 2009). Wild pollinators, particularly bees, contribute significantly to the 
pollination of a multitude of crops (Kremen et al. 2002). An assumption can be 
made that bees contribute significantly to the pollination of crops for human 
consumption and comprise a bulk of these economic benefits. This indicates 
how negative effects on bee populations will cause negative economic effects. 
Studies suggest that the European Union will experience a decline in 
agricultural revenue due to declining pollinators. Loss of honeybees is 
associated with a decrease in crop production (Bauer and Wing, 2010), and it 
is clear both honeybee and wild bee abundance are declining or at risk 
(Biesmeijer et al., 2006; Olroyd, 2007). If conservation of bees, especially 
commercial bees, does not become a priority it is likely that the economies of 
countries with large amounts of agriculture will experience monetary losses. 
The importance of wild bees, like bumblebees, to crop production and 
economic health cannot be ignored.  
 
 
Conservation of Bees in Agriculture 
Humans rely on bumblebees and honeybees to pollinate crops for human 
consumption, so a significant mode of conservation to be considered is those 
in agricultural contexts. As human populations continue to increase, so will the 
need to cultivate food crops, and it has already been asserted that insect 
pollinators, particularly bees, are important in this process. Agricultural 
restoration programs that protect common species, such as honeybees and 
bumblebees, may be one of the most effective conservation efforts that 
protect ecosystem services, though they may not conserve biodiversity (Kleijin 
et al. 2006). Agricultural conservation programs already have significant 
funding, whereas other nonagricultural programs lack significant amounts of 
funds. Also, in regard to protecting bees and their commercial pollination 
services, agricultural-focused programs are most relevant. Agricultural 
systems may even provide habitats for bee species (Winfree, 2010). One 
method of agricultural restoration is organic farming; incorporating organic 
farming into conventional farm fields can provide more food resources to 
sustain higher commercial pollinator species’ richness. So, despite organic 
farming still occupying the natural habitats for wild bees, it may allow for a 
greater abundance of food resources, and may be more beneficial for 
commercial bees. Agricultural landscapes that utilize organic farming benefit 
bees by using fewer insecticides that result in bee mortality, and there is 
higher flower cover and species’ richness than conventional fields (Holzschuh, 



Steffan-Dewenter, Tscharntke, 2008). Unfortunately, organic farming may not 
preserve the most biodiversity in wild pollinators, but it is an important mode of 
conservation to consider to maintain the necessary bee abundance for 
pollination and in the natural ecosystems surrounding agricultural fields. 
 
 
Implications 
Researchers face several challenges when evaluating the effects of climate 
change or human activity on bee populations. One study reveals that the 
understanding of interactions between environmental drivers on bees is 
limited, and these interactions have complex, ambiguous, and overall not well-
researched results (Gonzalez-Varo et al., 2013). Another issue is that in order 
to analyze data on bee pollination and populations, long-term monitoring 
systems need to be put into effect. Most of these systems were not 
established until after the recognition of their necessity during the International 
Convention on Biological Diversity in 1993. The systems were incorporated 
after 168 countries agreed on the terms at the International Convention, and 
now, nearly twenty-five years later, long-term data series can be evaluated 
(Winfree 2010). Despite lack of long-term data, scientists can draw 
conclusions from data that currently exists. From the existing data it is evident 
that bee populations and pollination services are experiencing harmful effects 
due to human activity and climate change. 
 
 
Conclusion 
Bees are suffering negative consequences from human interference and the 
anthropogenic changes in global climate. Agriculture intensification due to the 
increase in human population, proliferation of disease and parasites, and 
discrepancies between bees and habitat, plants, and pollination times are all 
contributors to declining bee populations and their pollination services. 
Species richness is in decline as well as populations, so pollination services 
are being detrimentally affected. This paper mainly explores the effects on 
honeybees and bumblebees for the purpose of their abundance and 
relevance in agriculture, but many wild bee species are also being affected. 
Wild bees should also be considered in bee conservation because they 
contribute copious amount of pollination to crops as an ecosystem service 
(Winfree, 2007). Since honeybees and bumblebees are essential to 
agriculture cultivation, conservation efforts should focus on agriculture 
restoration programs. Yet, in order for conservation programs to be fully 
effective, there must be improved information flow between countries’ 
monitoring programs and between scientists, farmers, beekeepers, and land 



managers (Grünewald, 2010). With all the people involved in bee 
conservation having the maximum information from multiple sources, a unified 
and cooperative approach to bee conservation can be achieved. 
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