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Abstract

Beekeeping is an activity of great relevance for natural ecosystems with social
and economic dimensions. Unfortunately, the practice of beekeeping in Mexico
City face challenges as following: the use of outdated technology that leads to
low productivity, the poor organization for production and marketing that gene-
rates low economic profitability, the marketing controlled by the intermediary
which eliminates the sustainable local value chain of honey in which local coop-
eratives societies participate. In this direction, the purpose of this chapter is to
develop a model of socio-cultural innovation, which revalue the beekeeping of

Published: February 5, 2021 Mexico City as a traditional activity of ecological importance and improve its

position as a sustainable productive activity of honey with the participation of
local cooperatives societies. Firstly, we identify the beekeeping cooperative so-
cieties located in Mexico City. Secondly, we characterize the feasible opportuni-
ties of marketing of honey and its derivates in the context of Mexico City that
leads to revalue the beekeeping as a traditional activity of ecological importance.
Thirdly, we analyze the main characteristics of sustainable honey production
models. Finally, we characterize a socio-cultural innovation model and integrate
it to the cooperative business model for sustainable beekeeping. We consider that
the main results of this study contribute to the sustainable development of bee-
keeping in Mexico City.
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1. Introduction

Beekeeping is a sustainable production model crucial for biodiversity [1] with social and economic dimensions. It has
been historically practiced in various places, included Mexico, as a part of the local food culture, as well as an activity
related to the production of pollinators [2]. Nowadays, beekeeping is an important activity in Mexico with the food,
economic, social, and ecological areas and has developed in different states along the country [3]. Based on the different
climates and flora, which have the composition of nectar and pollen, Mexico is divided into five well-defined honey
production regions: Altiplano, Costa del Pacifico, Golfo, Norte and Peninsula de Yucatan. In 2017, there were 43,478
producers engaged in beekeeping nationwide who work with 1.853 million hives.

In Mexico City, there are almost 4,000 hives located in six municipalities: Alvaro Obregon, Magdalena Contreras,
Milpa Alta, Tlahuac, Tlalpan y Xochimilco (see Figure 1). Unfortunately, the practice of beekeeping in Mexico City
face challenges as following: the use of outdated technology that leads to low productivity (In the last decade, the honey
production in Mexico City has been over 70 tons annually), the poor organization for production and marketing that
generates low economic profitability, the marketing controlled by the intermediary which eliminates the sustainable
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local value chain of honey.
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Figure 1. The six municipalities in Mexico City where almost 4,000 hives are located, from General Livestock Coordination of
the Secretariat of Rural Development (SADER).

Additionally, honey in Mexico City is a frequent target of adulteration through inappropriate production and storage
practices to reduce it cost, mainly. This affects the markets of honey because the price is lower than the non-adulterated
honey. Also, this affects consumer’s health because they are not informed about the quality of the honey and purchase it
thinking that it is of high quality. Figure 2 shows a selling point of adulterated honey on the street in Mexico City.
Much effort thus, now is directed to fight the adulteration problem [4]. According to the European Union legislation the
physicochemical analysis is one method that requires highly skilled personnel [4, 5]. Table 1 indicates the physico-
chemical characteristics of two adulterated honey samples purchased at different selling points on the street in Mexico
City. A considerable change in viscosity has been observed in honey samples with more than 50% of a saturated solu-
tion of sugar. Also, lactone value of two samples was out of the Codex Alimentations, 2001 limit.

Figure 2. A selling point of adulterated honey in Mexico City on street.
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Table 1. Physicochemical characteristics of two adulterated honey samples

Adulterated honey sample 1 Adulterated honey sample 2 Official Mexican Standard

White water
Extra white
47 53 White
Color (mm Pfund) - . Extra light amber
Extra light amber Light amber -
Light amber
Amber
Dark amber
Water content (%) 18.7 18 20 maximum [6]
Electrical conductivity (mS/cm) 0.09 0.04 0.8 maximum[6]
pH 4.19 4.67 3.4-6.1[7]
Total acidity (meqg/kg) 10.5 7 40 maximum [6]
Free acidity (meg/kg) 10.5 7 <50 [7]
Lactona (meq/kg) 0 0 2.8-11.5[7]
Reducing sugars (% g/100g) - 44.44 60-75 [6]

At national level, in Mexico there are different organization and associative figures that group beekeepers nationally
as well as locally. According to [8], Mexican beekeepers are registered in 508 livestock associations specialized in bee-
keeping and 110 associations of other types. A specific kind of social organization for Mexican Beekeepers is the coop-
erative society figure, which is formed by persons based on common interests and on the principles of solidarity,
self-effort and mutual aid, with the purpose of satisfying individual and collective needs, through the performance of
economic activities of production, distribution and consumption of goods and services related with beekeeping.

Cooperatives generally have long been used as an engine for rural development facilitating marketing, agricultural
activity and their social benefits [9]. They are highly preferred because of its advantages, such as shared resources, ex-
perience and skills, aggregation and gaining bargaining power [10] most of which provide a solution to most of the rural
business operation challenges. In Mexico City, there are three cooperative societies specialized in beekeeping [11]:
BiomielArtesanal SC de RL, ApiarioAtotolco SC de RL de CV, and ConstruirenRaices SC de RL de CV. These coop-
eratives have increased diversity in the transformation process adding value to the beekeeping products in order to at-
tend the necessities of the final consumer. In the first case, the innovation in beauty products has been the business
driver; while in the second case, the cultural and environmental innovations have been the business pillars; in the third
case, the innovation in food and drinking products based on honey has been the key condition for the continued success
of the business. Unfortunately, Mexican consumers do not recognize the ancestral value of beekeeping neither the im-
portance of it to achieve sustainable development.

The main purpose of this chapter is to develop a model of socio-cultural innovation, which revalue the beekeeping of
Mexico City as a traditional activity of ecological importance and improve its position as a sustainable productive activ-
ity of honey with the participation of local cooperatives societies. We consider that the main results of this study con-
tribute to the sustainable development of beekeeping in Mexico City.

The outline of this chapter is as follows. Section 2 presents the beekeeping cooperative societies located in Mexico
City. Section 3 describes the feasible opportunities of marketing of honey and its derivates in the context of Mexico
City that leads to revalue the beekeeping as a traditional activity of ecological importance. Section 4 analyses the main
characteristics of sustainable honey production models. In Section 5, a socio-cultural innovation model is characterized
and integrated into the cooperative business model for sustaining beekeeping. This chapter ends with concluding re-
marks in Section 6.

2. Beekeeping Cooperative Societies Located in Mexico City
2.1 ConstruirenRaices S.C. de R.L. de C.V.

In 2014, it was established as a cooperative society after transitioning as a family business and working the land for
more than three generations. Its apiaries are located in the municipality of Milpa Alta (see Figure 3). Since 2007, it has
been certified in Good Practices for Honey Production. It is important to note that this cooperative, with its agroecolog-
ical production, also offers lessons in food self-sufficiency. Its transformation and value addition process are based on
the collaboration with universities and the innovation in food and drink products whose main ingredient is the honey
produced in the apiaries. The products are sold mainly in the Tlalpan organic market on weekends.
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Figure 3. Technical team with the owner of cooperative society ApiarioAtotolco S.C de R.L de C.V.

2.2 ApiarioAtotolco S.C. de R. L. de C.V.

It is a cooperative society of beekeepers from the municipality of Tlahuac. The cooperative had the need to withdraw
from its original physical space due to the growth of the urban area in Mexico City, relocating the apiaries to the Chi-
nampas of Tlahuac, for which reason it has the mission of preserving these Chinampas as natural heritage. A Chinampa
is a small piece of land built on a lake by superimposing a layer of stone, another of reeds and another of soil, in which
vegetables and flowers are grown; in former times it was the culture system of the lacustrine zone of the valley of Mex-
ico (see Figure 4). ApiarioAtotolco produces honey and transform it into products such as granola, cream, shampoo and
soaps. Its transformation and value addition process is based on cultural and environmental innovation. The products
are sold mainly in cultural festivals, local store, fairs, cooperativism events, and social economy festivals.

Figure 4. The natural environment of Chinampas in municipality of Tlahuac.
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2.3 BiomielArtesanal S.C. de R.L.

It is a family cooperative that seeks to provide natural products that are friendly to the environment; also contributes
for the care in the hygiene, health care and beauty of people, providing the highest quality. The transformation and val-
ue addition process are based on innovative beauty products whose main ingredient is the honey produced in the apia-
ries. The products are sold mainly in cooperative events, fairs, and national and international sustainable projects.
However, this cooperative has been supported by Mexican federal government to export its products to United States of
America.

3. Feasible Opportunities of Marketing of Honey and Its Derivates in Mexico City

In [12], an interesting literature review about the various factors that influence consumers when purchasing honey is
presented. According to [12], in Asia the decision is often habitual and dictated by knowledge of the honey’s value. For
example: medical conditions, quality of the product, brand reputation, and pricing. In Saudi Arabia, the major motiva-
tions for consuming honey are its medicinal and nutritional values. While in US consumers are willing to pay substan-
tial premiums for honey based on form, container, brand and, in particular, unique monofloral sources.

Despite the wide domestic production, consumption of honey (natural or as an ingredient in pastries, desserts, bread,
yogurt, and beverages) is relatively low in Mexico [13]. In fact, Mexicans are not used to consume this product fre-
quently. Consumption levels have been slowly growing since 2012 and are projected to further rise in the coming years
[14]. Per capita consumption, on the contrary, was 190 grams per capita during the nineties, increasing to 320 grams in
2010 [3] and is set to remain stable at approximately 0.1 kg over the next few years, driven by health-conscious con-
sumers [13].

Nonetheless, an increasing number of Mexicans has started to purchase honey as a healthier alternative to sugar that
can have a positive impact on the immune system, although this is not the case of price-sensitive consumers [14]. No-
wadays, it seeks to increase this consumption through new forms of transformation and industrialization, as well as
novel presentations.

As outlined in [13], in Mexico distribution of spreads, including honey, entirely relies on store-based retailing, spe-
cifically grocery retailers (95.4%). Of these, as is showed in Figure 5, in 2017, over half were traditional grocery retail-
ers, especially independent small grocers, while 44.9% were modern grocery retailers, mostly discounters (15.4%),
hypermarkets (12.4%), and supermarkets (12.3%).
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Figure 5. Distribution channels overview of spreads (including honey) in Mexico for year 2017 [13].
4. Sustainable Honey Production Models

As is suggested by [15], from the value chain perspective, honey production includes the purchasing of materials
needed to produce honey (queen and bees, the supplement feeding, the beeswax) and the installation of equipment of
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land (such as hive equipment) (see Figure 6). This process is concluded when the honey is ready in honeycombs and the
blossom season is over [15]. The beehives and the hive frames are important factors in the living environment of ho-
neybees, and it is essential to maintain the health of colonies [16]. It is necessary to keep beehives clean to prevent api-
cultural product contamination (see Figure 7). It is recommended not to use old beehives that have existed for 5 years or
longer [16].

Figure 6. The installation of an apiary.

Figure 7. Hive assembly and a swarm of bees working on honeycombs.

As indicated in [17], the honey production process, like other food production processes, is sensitive to physical,
chemical and biological contaminations that can cause harm to consumers, therefore it is necessary to apply strategies to
reduce risks. The strategies can be derived from different manuals of good practices for the production, manufacturing,
Risk Analysis Systems and Control of Critical Points, as well as the National Program of Safety and Quality of Honey,
these strategies must be applied to each step of the honey production process, which will guarantee the quality of the
final product [17].

Productivity of beekeeping is a measure of honey yield per colony/beehive that affects the profitability of beekeeping
enterprises [18]. Colony strength, types of hives used, age of the queen, swarming of colonies and honeybee manage-
ment practice are major factors influencing the profitability of beekeeping business [19]. For productive bee production,
it is necessary to apply modern technologies and production methods of beekeeping as well as to have modern and ap-
propriate equipment to increase the chance of success [20].

On the other hand, sustainability is considered the Triple Bottom Line of three dimensions: economic, environmental
and social [21]. The important role covered by the three dimensions of sustainability has been discussed in the UN Sus-
tainable Development Goals (SDGs) 2015-2030 aiming to balance and encourage the application of these dimensions
over the next years [22]. When the cultural aspect is added to sustainability, the concept of sustainable engineering
emerges [23]. Furthermore, sustainable engineering includes technical approaches from structural and process engi-
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neering [23], as well as ecosystem approaches from bio-and ecological engineering. Sustainability also is considered a
fundamental pillar in ensuring the balanced socio-economic development of the rural space [24]. In fact, honey produc-
tion provides additional income for many poor communities, creating new opportunities in rural areas, and improving
the living conditions of many families. Therefore, a sustainable honey production model includes the three dimensions
of sustainability in all its production methods: economic, environmental and social, and applies modern technologies to
guarantee the quality of honey that helps to improve its competitive position.

5. The Cooperative Business Model for Sustaining Beekeeping

The cooperative structure is among the highly suggested and preferred business models by government [25]. At in-
ternational level different modes of cooperative are recognized: community-based enterprises /organizations (CBO),
regional, national, and crop/produce-based cooperatives [26].

At national level, in Mexico the General Law of Cooperative Societies (GLCS), with the latest reform published in
DOF 19-01-2018, includes the definition of a cooperative society as a form of social organization made up of individu-
als based on common interests and on the principles of solidarity, self-effort and mutual aid, with the purpose of satis-
fying individual and collective needs, through the performance of economic activities of production, distribution and
consumption of goods and services. The GLCS recognizes three types of cooperatives in Mexico: consumers of goods
and/or services, and producers of goods and/or services, and savings and loan. In the Article 6, the GLCS indicates that
a cooperative societies must observe the following principles in their operation: freedom of association and voluntary
withdrawal of members; democratic administration; limitation of interests to some contributions of the partners if so
agreed; distribution of the returns in proportion to the participation of the partners; promotion of cooperative education
and education in the solidarity economy; participation in cooperative integration; respect for the individual right of the
members to belong to any political party or religious association, and promotion of ecological culture. The cooperative
business model requires a collective of other individual responsibilities among members that could be achieve through a
combination of actions and procedures such as decisions, mutual agreements, and voting, as well as need for increased
dedication and honesty [26]. The cooperative business model for sustainable beekeeping includes the three dimensions
of sustainability in all its production methods: economic, environmental and social, and applies modern technologies to
guarantee the quality of honey that helps to improve its competitive strategy.

On the other hand, the socio-cultural innovation of cooperatives for sustainable beekeeping is a process of gradual
change through action research in localized territories, which involves:

e A set of beekeepers associated in cooperatives and social actors, based on their own interests, missions and capaci-
ties, who participate in specific activities (scientific, technological, environmental, cultural, organizational, finan-
cial or commercial) in the sustainable beekeeping value chain.

e The orientation is not only to participate for solving problems associated with sustainable beekeeping (for example
the lack of biodiversity) and its value chain and promoting the cultural rescue and incorporation of traditional
beekeeping knowledge, but to generate social learning that promotes structural transformations and the autonomy
of cooperatives to preserve their productive diversity and to strengthen their capacity for managing sustainable
beekeeping.

e The use of dialogue as the means of social learning in and outside of cooperatives, based on tools and instruments
such as technical and scientific information systems and computational platforms for collaborative work.

Such factors facilitate the development of learning communities for the socio-cultural innovation inside the coopera-
tives. Finally, to carry out the socio-cultural innovation of cooperatives of beekeepers it is necessary to use a transdis-
ciplinary methodological approach, to take into account the traditional knowledge generated by resolving local sustai-
nability problems that affects beekeeping, respect the worldview of the municipalities where beekeeping develops and
to incorporate information technologies to promote the cultural memory of beekeepers regarding sustainable beekeeping
and to use technological adoption models for activities deemed relevant in the value chain of honey and products de-
rived.

6. Conclusions

In Mexico City, despite the wide domestic honey production (over 70 tons annually), per capita consumption is rela-
tively low, approximately 0.1 kg. Additionally, honey in Mexico City is a frequent target of adulteration to reduce it
cost so consumers pay less affecting the value chain of honey. As the beekeeping is part of the local food culture, a
model of socio-cultural innovation, was presented in order to revalue the beekeeping of Mexico City as a traditional
activity of ecological importance, with the participation of local cooperatives societies. The orientation was focus in the
capacity of cooperative societies and their learning communities to manage sustainable beekeeping. We consider that
the main results of this study contribute to the sustainable development of beekeeping in Mexico City considering the
three dimensions: social, economic and environmental.
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