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[bookmark: _Toc429657549] 1. Introduction 

	Due to Lebanon’s diverse terrain, honey production occurs in every region of the country. The North and Mount Lebanon have the most beehives, followed by Nabitiye, Bekaa, and the South. Honey production in Lebanon is mainly mountain poly-floral honey, and orange blossom honey.  Mountain honey is produced at high altitudes where bees forage on a diversity of flowers. Orange blossom honey is produced in citrus woods, usually at lower altitudes along the coast during winter and spring when orange trees blossom.
In general, Lebanon produces low volumes of honey, between 1,100 and 1,400 tons per year. The  current  level  of  honey  production  in Lebanon remains far below the country's potential annual output of honey. Despite these relatively small volumes, the value chain [footnoteRef:1]engages at least 5,500 rural Lebanese households, who can participate in honey production because initial investment costs are low, honey comes online within one season, and farmers do not need to own or lease land for the bees.  Cooperative labor sharing arrangements at harvesting among rural households further reduce barriers to entry to beekeeping.  As technical knowledge of harvesting, honey extraction, and hive colonization practices is essential, beekeeping is limited to Lebanese households- unskilled migrant Syrian laborers do not possess the required technical skills to participate. [1:  value chain is the coordinated series or sequence of functional activities necessary to transform inputs such as new product concepts, raw materials, component parts, or professional skills into the finished goods and services customers value and want to buy.] 

It is thus clear  that the potential  of  the  beekeeping  sector  to contribute  to  poverty  reduction,  particularly  among  women and youth in rural areas,  has  not  been  exploited.  Therefore, with funding from the Feed the Future initiative, Lebanon Industry Value Chain Development (LIVCD) project, a five-year U.S. Agency for International Development (USAID) program, worked on developing the honey bee sector in Lebanon in order to improve Lebanon's economic stability, reduce poverty in rural areas and generate employment. 
LIVCD's engagement will build on the dynamism of the commercial honey market segment to foster growing brand recognition among domestic and international consumers. Targeted improvements and expansion of honey quality testing will boost consumer confidence, and increase access to powerful international markets. As demand for Lebanese honey grows, strengthened vertical linkages[footnoteRef:2] between small and medium-scale honey producers and commercial brands, as well as improved technical and managerial practices at this level, will channel profits into rural communities, boosting incomes for all stakeholders[footnoteRef:3] in the honey value chain. [2:  vertical linkages refers to links between firms, or within a firm, up-and-down the value chain for a particular product]  [3:  Stakeholder is a person, group or organization that has interest or concern in an organization. Stakeholders can affect or be affected by the organization's actions, objectives and policies.


] 


The  objective  of  the present study  was  to  show the impact of LIVCD's intervention in the honey value chain and how it has led to its' upgrade since 2011.

[bookmark: _Toc429657550]2. Value Chain

The value chain, is the coordinated series or sequence of functional activities necessary to transform inputs such as new product concepts, raw materials, component parts, or professional skills into the finished goods and services customers value and want to buy" 

[bookmark: _Toc429657715]Figure 1:Value Chain Model
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[bookmark: _Toc429657716]Figure 2: Honey industry value chain
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[bookmark: _Toc429657551] (
Source: Ministry of Agriculture, February 2011
)2.1. Production

In Lebanon, the most popular type of queen bee is the syriaca, a local bee which is aggressive, has low productivity, yet highly adaptable to our environment. Another less popular type of queen bee is the legustica, an Italian bee which is gentle and resistant to various diseases.
[bookmark: _GoBack]There are no artificial insemination queen breeding centers in Lebanon nor in the Arab world . Lebanon imports around 15,000 queen bees yearly for domestic sale. The fact that queen bees are being imported proves that a queen market exists in Lebanon. Therefore, it is clear that there is a need to create a breeding center in Lebanon. Not only this but also, imported queen bees may be inaccessible to Lebanese beekeepers for several reasons, namely high cost, and importation logistics. 
[image: ]The production of honey in Lebanon remains a complementary activity for farmers and sometimes most like a hobby for ordinary individuals looking to occupy their down time or earn additional income. Although it is a very old profession, particularly in the mountains, yet beekeeping has never reached the level of a good seriously organized sector in Lebanon. Despite the courage and perseverance of many beekeepers, their lack of resources hinders them from providing the necessary care to the bees.








[bookmark: _Toc429657717]Figure 3: Map Of Beehive Distribution In Lebanon
Source: Ministry of Agriculture

There are three types of beekeepers, small, medium and large. Small beekeepers are classified as having around 25 hives. A family with 25 hives in full production with one harvesting period a year can expect to harvest around 375Kg of honey per year.  MOA figures from 2011 indicate that there are 3,532 small beekeepers in Lebanon. 
 Medium-sized beekeepers are classified as having between 26 and 50 hives and use mainly unpaid family labor.  Around 50% of beekeepers at this level collect two harvests per year. They do this by moving beehives between the intermediate mountain zones and the coastal areas to take advantage of the differing harvest periods for honey dew and multiple flower honey and citrus flower honey. With two harvests, a beekeeper with 50 hives can produce 1,500 Kg of honey per year. MOA figures from 2011 list 1,014 medium beekeepers in Lebanon.
Large beekeepers without brands generally do not have more than 200 hives. All large beekeepers will practice hive migration to yield at least two harvests per year and around 30% of large beekeepers will migrate hives between all three production zones (High Mountain, Intermediate Mountain and coastal areas) to get three harvests per year.  Very few large beekeepers , around 100,  keep their hives in only one place throughout the year. In general, a large beekeeper with 100 hives can produce 3,000 tons of honey.  There are around 1,000 large beekeepers in Lebanon. Four large beekeepers have brands and integrated retail sales outlets with around 300 beehives and two large beekeepers export honey and they generally have between 800 to 1200 beehives. 
[bookmark: _Toc429657718]Figure 4: Lebanese honey production, hives and average prices 
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[bookmark: _Toc427835080]Source: COMTRADE
Honey Regulations
There is a lack of accredited laboratories able to perform basic tests on honey. The new decree has stricter regulations on honey which means that Lebanon needs accredited laboratories. As per decree # 5678 dated 15/11/2012, honey samples should be analyzed for pesticide and antibiotic residues. The decree identifies 33 pesticides and 22 antibiotics for analysis.  To analyze these chemicals, laboratories need a liquid chromatography mass spectrometer or   LC-MSMS. *For more information about honey regulations in Lebanon, refer to Annex 5
For Honey testing, laboratories can be differentiated as follows:
a) Laboratories that can analyze the components of honey (sugars, moisture, HMF[footnoteRef:4]…) [4:  The compound hydroxymethylfurfural (HMF) or 5 – Hydroxymethylfurfural is an organic compound that is produced by acid-catalyzed dehydration of sugars, primarily fructose and it is crucial to evaluate the conformity of honey for daily use according to the government legislation. Elevated concentrations of HMF in honey provide an indication of overheating, stored in poor conditions or higher age of the honey] 

b) Laboratories that can analyze the pesticide residues 
c) Laboratories that can analyze the antibiotic residues 
*For more information on honey testing laboratories in Lebanon, refer to Annex 4.

[bookmark: _Toc429657552]2.2. Aggregation
Since honey is a product that stores quite well, with little risk of spoilage under normal circumstances, there is little need for trader intermediaries[footnoteRef:5]  to rapidly assemble perishable fresh produce and bring it to market.  This is a function that beekeepers mainly do themselves.  There are few exceptions to this general rule: [5:  A trade intermediary is a third party that offers intermediation services between two trading parties. The intermediary acts as a conduit for goods or services offered by a supplier to a consumer.
] 

· Lead Beekeepers buy tins of honey from other medium and large beekeepers and sell to Lebanese leading brands, as well as to other small brands. Lead beekeepers buy from other beekeepers in 25 gallon containers and store for not over one month before sending the product to small and leading brands.  This dynamic optimizes costs for commercial buyers by grouping honey shipments before transport.  The relationship between lead beekeepers and their client medium & large farmers seems very strong as the latter reports 95% of their sales volume go through this mechanisms.
These relations are governed by written contracts with set terms of volume, price and payment conditions. The lead beekeepers commonly take a mark-up of $1 to $2 per Kg for handling other producers’ honey. Before buying, they send samples of honey to the Chamber of Commerce laboratory facility in Tripoli for testing.
· Cooperative brands follow a cooperative model in which members contribute honey to a common marketing unit staffed by cooperative employees whose costs are paid for by the margin between an initially established beekeeper price and the eventual sales price after deduction of all marketing and processing costs.  Any leftover earnings after all costs are paid are then available for rebates to members.  Other cooperatives follow the same model but source their honey from beekeepers, usually medium beekeepers, whose membership is not mandatory. Currently, there are only seven cooperative honey brands in Lebanon.
· Small brands source honey from medium and large beekeepers, and have made a concerted effort to establish their own brand name. These actors were able to develop brand equity as “Natural” products, and have an assortment of products mainly in the jam category. Small brands lack the volumes required by major distributors[footnoteRef:6] and generally work through smaller distributors with retailer clients.   [6:  Distributor is an agent who supplies goods to retailers.] 


[bookmark: _Toc429657553]2.3. Market

[bookmark: _Toc429657719]Figure 5: Retail Channels
[image: ]
The honey value chain comprises five specific sub-segments that are indicated in the Value Chain Map. The main characteristics of each are presented below.
[bookmark: _Toc427836436][bookmark: _Toc427841181][bookmark: _Toc428178018][bookmark: _Toc429657554]Channel 1: Direct Household Sales
In this channel, honey producers sell directly to households.  This is the largest value chain segment in terms of overall volume, estimated at around 67% of total domestic market sales.  The vast majority of flows in this segment are from individual producers to consumers, most of which are small, and medium beekeepers. Most farmers are able to sell the output of around 20 hives through personal networks. These sales are mostly un-branded except for the small volumes that come from commercial producers.  

Channel 2: Sales of Branded Honey Through Retail Stores
Approximately 29% of total domestic market sales are through this channel—55% of which consists of Lebanese produced honey.  This market channel is dominated by commercial sellers of branded honey, but it also includes other key actors including distributors and retailers. In practice, producers (small, medium and large beekeepers) usually sell the output from their first 20 hives into Channel 1 and output from any subsequent hives to the Cooperative and Commercial buyers that dominate Channel 2.  Accordingly, honey going into Channel 2 flows mainly from medium and large producers who have “excess production” that cannot be sold through personal networks.  
The role of retail distributors is quite important in this Channel, since they control access to retail outlets for branded honey sellers.  The imposition of annual minimum turnover[footnoteRef:7] thresholds of USD one million by distributors is quite important in this regard, since specialized sellers of branded honey who are under this threshold face difficulties gaining access to large numbers of retailers that they need to get an important market share.    [7:  Turnover is the amount of money taken by a business in a particular period] 





[bookmark: _Toc429657957]Table 1: Distribution Of Honey Sales By Retail Outlet
	Retail Market 
	Share 
	Tons

	Food Service
	0.6%
	3

	Supermarket
	44.2%
	227

	Pharmacy
	1.3%
	7

	Middle Trade  ( GA SSS)
	22.4%
	115

	HFS Grocery  B, C VSR
	17.6%
	90

	Wholesale
	13.8%
	71

	Total
	100.0%
	514



[bookmark: _Toc427836437][bookmark: _Toc427841182][bookmark: _Toc428178019][bookmark: _Toc429657555]Channel 3: Integrated Producer-Retail Sales
This is a quite small channel with sales amounting to 4% of total domestic market honey sales. The business model in this chain reflects the desire of organic, high-end branded honey producers to develop their own retail outlets, without having to go through distributors. In this way they can internalize the chain from production to retail without having to engage in market transactions.  
[bookmark: _Toc427836438][bookmark: _Toc427841183][bookmark: _Toc428178020][bookmark: _Toc429657556]Channel 4: Export Sales of Branded Honey
This Channel is largely an extension of Channel 2 with an export sales branch.  Supply comes mainly from the two largest branded honey producers—Jabal el Cheikh and Kaddoum.   Each of these actors has developed a network of importers mainly through personal marketing efforts to export markets in the GCC and Africa.
[bookmark: _Toc427836439][bookmark: _Toc427841184][bookmark: _Toc428178021][bookmark: _Toc429657557]
Channel 5: Export Sales of Unbranded Honey
A small amount of export sales to regional markets consists of unbranded honey sent directly by large beekeepers to personal contacts in the Arab Gulf. This Channel is essentially an extension of Channel 1.  In the past, exports in this channel were largely supplied informally by travelers carrying tins of honey on buses.  Recently security concerns about transport through Syria have resulted in more formal shipments, often to GCC importers who may repackage honey using their own brands.   




[bookmark: _Toc429657720]Figure 6:Value and Destination Countries for Lebanese Honey Exports up to 2011
[image: ]
Source: COMTRADE
[bookmark: _Toc429657558]3. LIVCD Intervention

The  current  level  of  honey  production  in Lebanon remains far below the country's potential annual output of honey. It is thus clear  that the potential  of  the  beekeeping  sector  to contribute  to  poverty  reduction,  particularly  among  women and youth in rural areas,  has  not  been  exploited. 
Although the donor community has been continually engaged with honey producers, however interventions have focused mainly on small-scale cooperatives[footnoteRef:8] that are often formed for the sole purpose of receiving donor funding and equipment. If these initiatives have had a definite impact in terms of strengthening the productive capacity of small beekeepers, their marketing results are negligible, as cooperatively marketed honey remains insignificant both as a percentage of total production and as a percentage of commercially marketed honey. Therefore, a meaningful opportunity exists for LIVCD to target commercial honey producers who have not received assistance from donor projects.  By helping commercial honey producers establish the needed vertical links with smaller household-level beekeepers to source honey and take advantage of market linkages to seize opportunities in both export and domestic markets, LIVCD will boost incomes for all stakeholders in the value chain, and channel profits into host communities. [8:  Cooperative is an organization which is owned and run jointly by its members, who share the profits or benefits.] 


To develop a "fully functional honey value chain", LIVCD aimed to:
· Improve Linkages/coordination within value chain 
· Improve Traceability 
· Increase Efficiency of transactions 
· Strengthen connection between farmers and market 
· Improve Business environment 

Accordingly, LIVCD worked on developing 3 different axes: productivity, improving aggregation & processing facilities and access to market.

Axis 1: Productivity
LIVCD invested with cooperatives in hive distribution to improve production of beekeepers in rural areas and increase income of families. Till June 2015, LIVCD co-invested in 4,781 hives with 642 beekeepers therefore increasing hive productivity. Out of the 4,781 hives, LIVCD bought 3,825 beehives and beekeepers bought 956 beehives.
[bookmark: _Toc429657958]Table 2: Beekeepers' Investment Cost
	Item
	Unit
	Unit Cost($)
	Total Cost ($)

	Hives
	956

	150

	$143,400


	Treatment (Apivar, needed 4 per hive for a full year)

	3824

	2.5

	$9,560


	Candy (Kg)
	2390 

	2.3

	$5,497


	Sugar to make syrup (Kg)
	4780

	0.66

	$3,155


	Extension with wooden frames and honey combs , needed for honey production
	1434

	20

	$28,680


	New wooden hives for the breeding season swarming
	478

	35

	$16,730


	Wax ( 10 wax sheets per hive), each 1kg of wax makes 13 sheets
	736

	14.6

	$10,746


	Total
	
	
	$217,767




Additionally, LIVCD in collaboration with beekeeping experts developed a new Curriculum on Beekeeping covering 5 topics: Hive management, Diseases, Queen Breeding, and New technologies in beekeeping. Subsequently, NGOs, cooperatives and universities underwent the Training of Trainers (TOT) program covering these 5 topics. The objective of the TOT program was to create a critical mass of trainers in each region who have the basic knowledge, skills and experience to provide training sessions for beekeepers all over Lebanon, using this newly developed curriculum. 
Unlike other training programs, this program is unique due to it being sustainable over the long run. 
During this training, LIVCD focused on addressing the bee diseases within a strategy of regulating chemical and pesticide use to bring beekeepers into compliance with new standards promulgated[footnoteRef:9] by the Ministry of Agriculture.  They also addressed ways of benefitting from the wax obtained from old and damaged combs therefore providing an additional source of income for beekeepers.  [9:  promulgate is to put (a law or decree) into effect by official proclamation] 

Up till present, 1728 beekeepers benefited from this training in more than 70 villages across Lebanon. This is equivalent to 30% of total registered beekeepers in the Ministry of Agriculture. 

Last but not least, with LIVCD support, two organizations are developing  breeding centers that produce high quality queen bees. Prior to the development of the breeding center in Lebanon, 15,000queen bees were imported yearly through customs, selling at around 25$/ queen bee - these queens were not of high quality. Pure raced queens were also imported, costing around $400 each- too expensive for the average beekeeper to afford.  Not only this but often the expensive pure queen bees arriving to Lebanon, were of poor quality as they were coming from very long distances. 
LIVCD Finding 1: In 2016, Lebanon should have a queen bee market potential of around 275,00 queen bees. The current figure on record of 274,390 hives is likely an underestimate. Aside from a country-wide underestimation of hives, an increase of 610 hives in 2016 is attainable, given the annual practice of hive splitting, that is creating two hives from one, as a result of spring hive population increase and management. The conservative estimate for queen bee market potential in Lebanon is 100,000 queen bees annually as the market is untested and an undetermined number of beekeepers in Lebanon are stationary, leaving their hives in one location from year to year. In this case replacing the queen every two years is advisable if high honey production is the purpose of maintaining the hive. 
LIVCD Finding 2: There is currently a market for at least 15,000 queen bees in Lebanon. This is determined by the fact that 15,000 queen bees are imported annually for purchase by Lebanese beekeepers. 
LIVCD Finding 3: Lebanon’s unique climate and geography allows for the production of queen bees from February through August in different regions within the country (pers. comm.). In South Lebanon queen bees can be produced from February through July. In Ouyoun El Siman queen bees can be produced from March through July. In Rashaya El Wadi queen bees can be produced from April through August.
LIVCD Finding 4: Lebanon’s unique climate and geography allow beekeepers to transport their hives within the country for honey production during most months of the year (weather permitting). The high number for hive transportation events within Lebanon is five times per hive. Multiple hive transportation events support the practice of annual queen replacement, but potentially undermine the ability to maximize queen production at a fixed location.

Therefore, the formation of the first breeding center in the Arab World was vital to improve the quality of queen bees used in order to have higher productivity per beehive. 
Two  breeding centers are already in the implementation phases :
-The first is an Artificial breeding center at Jeddayel - North( Afif Bou Chdid) breeding the legustica queen bee. AI provides the opportunity to further develop a strain that is suited to an individual's requirements.
-The second is a Natural breeding center at Majdel Selim-South breeding the Syriaca queen bee.
-The third potential center is still under study: A Natural breeding center at Rashaya – Bekaa for breeding the hybrid legustica queen bee.

Axis 2: Improving Aggregation and Processing Facilities
LIVCD also improved honey processing services through leveraged investments in extraction,  storage,  packaging and wax equipment with 14 cooperatives and private sector in the following governorates:
· South and Nabatieh: Jabal Amel, Kawkaba, Jezzine
· North: Kobayat, Quwaiteh
· Mount Lebanon: Jbeil,  Mayfouk,  Ain el Abou, Baskinta, Qornayel

[bookmark: _Toc429657959]Table 3: Honey Cooperative Information
	Name
	Location
	Membership
	Estimated Member  Production
	Sales Price

	Baalbek Union of Beekeeping Cooperatives
	Baalbek and Zahle
	381 beekeepers, 6 coop , 6 villages 75 small scale, 125 medium scale, 50 large scale
	30 tons in 2010, 60 tons in 2011
173 tons annually 
	US$30-40/kg

	Akkar Union of Beekeeping Cooperatives
	Old Akkar
	820 beekeepers, 220 small scale, 250 medium scale, and 350 large scale 
	20-30 tons annually
	US$ 20-30/kg

	Jabal Amel Beekeeping Cooperative
	Majdal Selem, Caza Marjayoun
	320 beekeepers from 30 area villages. 93 small scale, 186 medium scale, and 31 large scale 
	10 tons annually
	US$ 20/kg 

	Upper Maten Beekeeping Cooperative
	 Kernayel, Maten
	74 beekeepers from 23 villages scale.  30 small scale, 20 medium scale, and 10 large
	More than 10 tons 6kg/hive annually, coop total unknown
	US$ 25/kg 

	Al Kfeir Beekeeping Cooperative
	 Al Kfeir - Hasbaya
	30 beekeepers from 4 area villages.22 are small scale, 7 medium scale, and 1 large scale   
	 coop total unknown annually
	US$ 10-20/kg

	APIS (Association)
	Batroun, Jbeil, Kesserwan
	300 beekeepers
	30 ton
	US$ 15-25/kg


Source: Interviews with Cooperatives

LIVCD also facilitated market linkages between beekeepers with over 25 hives and commercial honey brands that can absorb surplus honey production that is not sold directly to households.   LIVCD also linked with brands that are well established in local markets, but do not have any honey products in their product portfolios to add new honey products.  As these commercial brands grow increasingly sophisticated and profitable, beekeepers will see higher demand and opportunities for diversification.

Axis 3: Access To Market
Local Market
In the local market, LIVCD supported actors to implement promotional campaigns and raise awareness and demand for Lebanese honey. Accordingly, they developed marketing plans with the private sector and companies to improve visibility, displace imports, and introduce them to new distribution channels. LIVCD also upgraded branding, labeling, and packaging of its' supported cooperatives and firms in order to meet local and international standard. Many leading brands underwent drastic changes related to logo and packaging.
Additionally, LIVCD, a member of the Honey LIBNOR committee, collaborated with the private sector in order to upgrade Honey Quality and Regulations. LIVCD agreed with LIBNOR on upgrading the standards of Lebanese honey, and on the following long term strategy to protect Lebanese Honey:
i. Keeping the HMF regulations at the same current levels set by LIBNOR[footnoteRef:10], 20mg/kg at the harvest and 40mg/kg on shelves in order to maintain the quality of honey. These standards aim as well to protect Lebanese honey against poor quality imported honey. [10:  LIBNOR is a public institution attached to the Ministry of Industry. It was established by a law-dated 23/7/1962 as the sole authority to prepare national standards & to give the right to use the Lebanese Conformity Mark. ] 

ii. Testing all imported honey in order to ensure good quality by performing the HMF test.
iii. Performing pesticide residue tests on Honey.
iv. Editing the regulations by increasing the residue limits of Oxtetracycline, Tetracycline and Sulfonamides in honey from 5µg /kg in the current regulation to 50 µg /kg.
Additionally, the Ministry of Agriculture with the support of LIVCD will soon issue a new ministerial decree protecting the Lebanese Honey sector.
International Market
After a thorough investigation, LIVCD found out that the best way to support medium and large scale producers was to increase the volume of exports of  leading commercial brands in Lebanon, who source honey from over 200 medium and large beekeepers. Accordingly, an increase in their exports would lead to an increase in the production and sale of honey of  medium and large beekeepers therefore boosting the latter's income. This additional profit can be reinvested to purchase more hives and/or used to apply for loans from Kafalat, banks or MFIs to help expand their operations. This can be described as the ripple effect, a single action effecting several different entities: Increase in exports of Leading Brands                	Increase in production and sale of small& medium  beekeepers            Higher income                    	Investment in hives             Expanding their operation               Further increase in their income.                
LIVCD:
1. Helped in developing needed testing capacity for export market tests in Lebanese honey laboratories.  LIVCD also worked on upgrading the capacity of honey testing laboratories such that those facilities can test for antibiotic residues to the level of precision that is required by European markets. This will involve significant investment in equipment as well as training of technicians and beekeepers. 
2. Professionalized marketing plans of exporters: LIVCD  worked with brand owners having the potential to export in sufficient quantities to improve their export marketing capacity. This project facilitated the development of comprehensive market entry and expansion plans that target key destination markets in GCC countries such as Carrefour in UAE and other key outlets in KSA, Bahrein and Jordan
3. Facilitated market linkages with importers: LIVCD facilitated participation in international trade shows and events in strategic GCC countries. The project sent professional staff and partners to target export markets to establish relationships with importers and other honey players.  LIVCD team also looked into established export channels for similar Lebanese products and identified and linked with umbrella brands that are already succeeding in export markets. 


[bookmark: _Toc429657559]4. IMPACT ON THE HONEY INDUSTRY VALUE CHAIN AFTER LIVCD INTERVENTION

[bookmark: _Toc429657721]Figure 7: Impact On The Honey Industry Value Chain After LIVCD Intervention (
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From input suppliers to end retailers, LIVCD sought to strengthen the capabilities of all actors along a product line to meet market demand by alleviating constraints on productivity and growth, increasing access to high-quality inputs and working capital, and improving information flow.
[bookmark: _Toc429657560]4.1. IMPACT ON PRODUCTION

To increase honey production in Lebanon, LIVCD co-invested in 4,781 hives with 642 beekeepers, trained 1728 beekeepers and invested in breeding centers.

Impact of beehive investment on production:
LIVCD's co-investment in beehives will lead in the upcoming years to an increase in production by :
· 52 kg/beekeeper for the First Year.
· 119 kg/beekeeper for the Second Year.
· 133 kg/beekeeper for the Third Year.

Subsequently, beekeepers will witness income gains ranging from $1,490 to $2,094 per year,  after deducting the first year investment cost - first year's investment cost amounts to around $339 per beekeeper.
LIVCD's co-investment in hives will yield approximately a total 3 years' value of honey of around $4,040,173. 
[bookmark: _Toc429657960]Table 4: Beehive Investment
	 Year 1
	$796,833

	Year 2
	$1,529,898

	 Year 3
	$1,713,442

	Total Value
	$4,040,173


*For more information on the results, refer to Annex 3





Impact of LIVCD training program on production:
After taking LIVCD's training program, many beekeepers reported an increase in productivity per beehive, from 8 kg per beehive to 15 kg per beehive.
A representative sample of 14 beekeepers who took the training program gave the following results:
· 14 Beekeepers witnessed a 23 % increase in total honey production from year 1 to year 2.
· As a result of training program, beekeepers witnessed a 5 % decrease in cost of production
· Beekeepers witnessed an 88 % increase in total value of sales (new swarmed hives as a result of Honey training + increase in honey sales), as beekeepers either resorted to swarming to duplicate their hive numbers, or harvested honey. 

In conclusion, LIVCD's intervention at the level of production helped in boosting the number of beehives from 168,614 beehives in 2011 to 274, 390 beehives in 2015, a 63% increase. This subsequently led to a higher level of honey production - comparing the first half of 2011 to the first half of 2015, we notice that honey production increased by 30% for the same period.
[bookmark: _Toc429657961]Table 5: Honey Production
	
	First Half of 2011
	First Half of 2015

	Total Honey Production (Kg)
	885,227
	1,152,438


*For more information on the results, refer to Annex 2


[bookmark: _Toc429657561]4.2. Impact On Aggregation

LIVCD sought to strengthen vertical linkages between beekeepers and leading agro-food companies in Lebanon. As those commercial brands grew increasingly and as local sales and exports increased, medium and large beekeepers saw higher demand and opportunities for diversification and therefore higher profit.
Thus an increase in access to export markets and an increase in business linkages in turn contributed to the LIVCD's objective of developing a fully functioning, competitive value chain and increased in the incomes of the rural population including MSMEs[footnoteRef:11]. [11:  MSMEs are Micro, Small & Medium Enterprises] 



[bookmark: _Toc429657562]4.3 IMPACT ON MARKET

Local Market
Comparing the first half of 2011 to the first half of 2015, we notice that domestic sales increased by 17% for the same period.
[bookmark: _Toc429657962]Table 6: Balance Sheet
	
	Jan 2011 to June 2011
	Jan 2015 to June 2015

	Production (tons)
	885
	1,152

	Imports(tons)
	114
	56

	TOTAL SUPPLY (tons)
	999
	1,208

	Domestic Use – Sales (tons)
	987
	1,179

	Export (tons)
	12
	29



International Market
	Custom.gov.lb  HS 0409 Natural Honey
	2011
	2012
	2013
	2014

	Volume in Tons
	26
	28
	44
	50

	Value in $
	$335,000
	$323,000
	$598,000
	$629,000

	Growth
	 
	108%
	157%
	114%


Lebanon, in general, exports expensive honey which ranges in price from US$8.00- US$15.00 per kilo in very low quantities. However, after the LIVCD intervention, exports increased by nearly 87.7% in value from 2011 to 2014.
[bookmark: _Toc429657963]Table 7: Honey Exports 2011-2014
Source: Lebanon Customs

[bookmark: _Toc429657722]Figure 8: Honey Exports Volume in Tons-2013
 (
Till October
 2013
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ports were in a declining trend. In November 2013, honey exports witnessed a sharp increase
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d
 market
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.
)
Source: Lebanon Customs


In 2014, LIVCD supported the export of  around 42.5 tons of Lebanese honey.

[bookmark: _Toc429657723]Figure 9:Total Lebanon Honey Export Volume In Tons

Source: Lebanon Customs




[bookmark: _Toc429657563]5. Conclusion

The agriculture sector in Lebanon contributes nearly 7% of GDP[footnoteRef:12] i.e. around $3 billion given that GDP in 2014 was around $45 billion. LIVCD's investment of $1.7 million in the honey making sector resulted in an additional production of honey estimated to be around 11$ million –increasing  total agriculture sector by 0.36% . Not taking into consideration the additional impact on the whole value chain (bees production, hive production, input supply, candy, wax services and other products). [12:  GDP is the monetary value of all the finished goods and services produced within a country's borders in a specific time period. ] 

The honey making industry in Lebanon has an economic impact which consists of:
a) The gross value generated by the industry from sales of honey- In 2014, total sales of honey was around $30 million which represents around 1% of total Agriculture sector not taking into account the other products sold such as equipment, beeswax…etc.
b) The value provided by honeybees to the agricultural industry through incidental pollination.  Some crops are fully dependant on honeybees for their pollination and therefore the presence of honeybees improves their yields. The dollar value of plants pollinated by honeybees worldwide each year is  around 265 billion. 
c) The stimulation of demand from other sectors (mainly supply sectors)-normally referred to as multiplier effect or the "flow-on" impact.  This includes the value of output (employment, wages, value added, etc.) that is produced by all sectors either providing goods and services to the beekeeping industry or, receiving goods and services from the industry. 
Up till July 2015, LIVCD project created alone around 144 new job opportunities which is around 4.8% of the total number of jobs created annually in Lebanon.
For instance, LIVCD worked directly and indirectly with around 10 carpenters for manufacturing the bee hives.  Each carpenter, on an average basis, manufactured and sold around 300 beehives to the LIVCD project each at a price of  around 32$ , providing them with an extra income of $9,600. 





[bookmark: _Toc429657964]Table 8: Summary Of LIVCD Intervention & Results
	LIVCD Intervention

	Trained 1728 beekeepers till July 2015.

	Co-invested  in 4,781 hives with 642 beekeepers till June 2015 -Increasing hive productivity

	Supported in developing the first breeding center in the Arab World- for artificial insemination & natural queen breeding

	Upgraded standards : new Libnor standards

	Displaced imports

	Improved honey processing services through leveraged investments in extraction, storage, packaging and wax equipment

	Accessed new markets: Bahrain & KSA.

	Result

	Number of beekeepers increased by 14%- from end of 2011 to mid 2015- from 5,546 to 6,340 Beekeepers.

	Honey production increased by 30% - from 885,227 kg during the first half of 2011 to 1,152,438 kg during the first half of 2015.

	Exports increased by 87.7 % - from 2011 till 2014 - from  $335,000 to $629,000.














Annex
[bookmark: _Toc429658004]Annex 1: Ministerial Decree For Residues
	Table 1
 جدول رقم 1 : الحدود القصوى المسموح بها للترسبات الكيميائية في العسل
	
	
	

	Group of Substance
نوع المادة
	Substance
 المادة
	Maximum Residue Limit (MRL)/ ppb
الحد الأقصى المقبول/ جزء بالمليار
	
	
	

	Veterinary Drugs
أدوية بيطرية
	CHLORAMPHENICOL
	Banned / ممنوع
0,3 ug/kg
	
	
	

	
	NITROFURANS
	Banned / ممنوع
1 ug/kg
	
	
	

	
	Nitrofurantoin metabolite
	Banned / ممنوع
1 ug/kg
	
	
	

	
	Furaltadone metabolite
	Banned / ممنوع
1 ug/kg
	
	
	

	
	Furazolidone metabolite
	Banned / ممنوع
1 ug/kg
	
	
	

	
	Nitrofurazone metabolite
	Banned / ممنوع
1 ug/kg
	
	
	

	Antibacterial Substances
مضادات حيوية
	oxytetracycline
	300 ug/kg/ year 2012
300جزء بالمليار لعام 2013
	150 ug/kg/ year 2013
 2013 150جزء بالمليار لعام
	25 ug/kg/ year 2014
2014 25جزء بالمليار لعام
	Banned / ممنوع
5 ug/kg/  from year 2015 onwards
2015 5جزء بالمليار بدءاً من عام

	
	streptomycin
	5 ug/kg
	
	
	

	
	terramycin (Tetracycline)
	300 ug/kg/ year 2012
300جزء بالمليار لعام 2013
	150 ug/kg/ year 2013
 2013 150جزء بالمليار لعام
	25 ug/kg/ year 2014
2014 25جزء بالمليار لعام
	Banned / ممنوع
5 ug/kg/  from year 2015 onwards
2015 5جزء بالمليار بدءاً من عام

	
	Sulfonamides
	0.17 ug/kg
	
	
	

	
	Tylosin
	0.14 ug/kg
	
	
	

	
	fluoroquinolones (Enrofloxacin, Ciprofloxacin, Sarafloxacin, Difloxacin, Norfloxacin)
	5 ug/kg
	
	
	

	
	Enrofloxacin
	5 ug/kg
	
	
	

	
	Ciprofloxacin
	5 ug/kg
	
	
	

	
	Sarafloxacin
	5 ug/kg
	
	
	

	
	Difloxacin
	5 ug/kg
	
	
	

	
	 Norfloxacin
	10 ug/kg
	
	
	

	
	chlorobenzilate
	10 ug/kg
	
	
	

	
	fumagillin
	10 ug/kg
	
	
	

	Carbamates
مبيدات  الكربامات
	Methiocarb (sum of methiocarb and methiocarb sulfoxide and sulfone, expressed as methiocarb)
	50 ug/kg
	
	
	

	
	Methomyl and Thiodicarb (sum of methomyl and thiodicarb expressed as methomyl)
	10 ug/kg
	
	
	

	
	amitraz
	200 ug/kg
	
	
	

	Pyrethroids
مبيدات البيروثرويد
	Lambda-Cyhalothrin (F) (R)
	20 ug/kg
	
	
	

	
	Bifenthrin
	10 ug/kg
	
	
	

	
	Cyfluthrin
	10 ug/kg
	
	
	

	
	Deltamethrin
	30 ug/kg
	
	
	

	
	Esfenvalerate
	10 ug/kg
	
	
	

	organochlorine compounds  مبيدات الأورغانوكلوراين 
	endosulfan
	10 ug/kg
	
	
	

	organophosphorus compounds     مبيدات الأورغانوفوسفورس
	fenitrothion
	10 ug/kg
	
	
	

	
	coumaphos
	10 ug/kg
	
	
	

	
	Chlorfenvinfos
	10 ug/kg
	
	
	

	
	fipronil
	10 ug/kg
	
	
	

	
	Acephate
	10 ug/kg
	
	
	

	
	Dimethoate
	10 ug/kg
	
	
	

	
	Methyl parathion
	10 ug/kg
	
	
	

	
	Chlorpyrifos
	10 ug/kg
	
	
	

	
	Chlorpyrifos-methyl
	10 ug/kg
	
	
	

	
	Diazinon
	10 ug/kg
	
	
	

	
	Dichlorvos (DDVP)
	10 ug/kg
	
	
	

	
	Malathion
	20 ug/kg
	
	
	

	
	Methamidophos
	10 ug/kg
	
	
	

	
	Methidathion
	20 ug/kg
	
	
	

	chemical elements  عناصر كيميائية
	paradichlorobenzene
	5 ug/kg
	
	
	

	
	Bromopropylate
	10 ug/kg
	
	
	

	
	Cadmium
	20 ug/kg
	
	
	

	
	Lead
	100 ug/kg
	
	
	



[bookmark: _Toc429658005]Annex 2: Case Study 1

The methodology that was used to obtain the total amount of honey produced during the first half of 2011 is the following:
· According to the Ministry of Agriculture, number of beehives was 168,614 by the end of February 2011. 
· Assumption 1: 20% of beehives were already lost during the first few months of 2011.
· Assumption 2 : Honey production per beehive is 7 kg – the minimum production per beehive.
· Based on previous surveys: Most beekeepers use 25% of beehives for bee production and 75% for honey production. Accordingly, total number of beehives used for honey production is: 126,461 beehives. 
Honey harvest of orange blossom occurs around March- April therefore by July, beekeepers would have harvested one season.  If each beehive produces 7 kg then the total amount of honey produced by July 2011 would have been around 885,227 Kg.
The methodology that was used to obtain the total amount of honey produced during the first half of 2015 is the following:
· According to the Ministry of Agriculture, number of beehives was 274,390 during the beginning of 2015.
· Based on previous surveys: during the winter, 20% of the total number of beehives is usually lost. Total number of beehives left would be around: 219,512.
· Assumption : Honey production per beehive 7 kg – the minimum production per beehive.
· Based on previous surveys: Most beekeepers use 25% of beehives for bee production and 75% for honey production. Accordingly, total number of beehives used for honey production is around: 164,634 beehives. 
Honey harvest of orange blossom occurs in March- April so by July, beekeepers would have harvested one season. If each beehive produces 7 kg then the total amount of honey produced by July 2015 would be 1,152,438 kg.




[bookmark: _Toc429658006]Annex 3: Case Study 2

LIVCD Investment in Beehives: Till June 2015, LIVCD co-invested in 4,781 hives with 642 beekeepers to increase hive productivity. 
Scenario 1: 
Assumption 1: Productivity per beehive: 7 kg – the minimum productivity per beehive.
Assumption 2: Productivity per beehive increases by 5 kg during the second and third year
Assumption 3: Beekeepers receiving new beehives have taken the training prepared by LIVCD. Accordingly, it is safe to say that beekeepers would invest 40% of their hives in bee production and 60% in honey production. Based on previous statistics, number of beehives double at the least during bee production.


	Till July 2015
	LIVCD
	Beekeepers Cost Share
	Total Beehives

	Beehives Number
	3825
	956
	4781



First Year:
During the first year beekeepers harvest 1 season: Forest Honey
Honey production is about 7 kg per Beehive


	Number of Beehives
	Honey Production (Kg)
	Price per Kg ($)
	Total Value of Honey Produced ($)

	4781
	33467
	20
	669,340



Total number of beehives at the end of the first year is: 4781

Second Year:
· During the winter season beekeepers lose about 20% of the beehives i.e. 956 beehives.
· Total number of beehives after the winter season is: 3825 beehives.
· About 85% of beekeepers take 40% of the beehives (1530) for bees production and 60% for honey production (2295)
· Honey production increases to 12 kg per beehive.


For Bees Production


	Number of Beehives
	New beehives with 8 frames
	Price per beehive/$
	Total Value/$

	1530
	3060
	136
	416,160



· During the second year about 85% of beekeepers harvest 2 seasons: Citrus Honey and Forest Honey.

For Citrus Honey Production


	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	2295
	12
	27540

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	27540
	13.33
	367,108



For Forest Honey Production


	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	2295
	12
	27540

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	27540
	20
	550,800



· For the new 3060 beehives we can harvest just Forest Honey for the first year.


	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	3060
	7
	21420

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	21420
	20
	428,400

	
	Total value of the second year ($)
	1,346,308



· The total number of beehives in the second year is: 5,355

Third Year: 
· During the winter season beekeepers lose about 20% of the beehives - 1071 beehives.
· Total number of beehives after the winter season is: 4284 beehives
· About 85% of beekeepers take 40% of the beehives for bees production (1714 beehives) and 60% for honey production (2570 beehives).
· Honey production is 12 Kg per beehive.


For Bees Production


	Number of Beehives
	New beehives with 8 frames
	Price per beehive/$
	Total Value/$

	1714
	3428
	136
	466,208



· During the third year about 85% of beekeepers harvest 2 seasons: Citrus Honey and Forest Honey.

For Citrus Honey Production


	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	2,570
	12
	30,840

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	30,840
	13.33
	411,097




For Forest Honey Production

	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	2,570
	12
	30,840

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	30,840
	20
	616,800



For the new 4400 beehives we can harvest just Forest Honey for the first year


	Number of beehives
	Honey production per beehive (Kg)
	Total honey produced (Kg)

	3,428
	7
	23,996

	Total honey produced (Kg)
	Price per Kg ($)
	Total value of honey produced ($)

	23,996
	20
	479,920

	
	Total value of the third year ($)
	1,507,817


· Total number of beehives in the third year is: 5,998



	
	Value of Honey Production ($)

	Year 1
	669,340

	Year 2
	1,346,308

	Year 3
	1,507,817

	Total 3 years' value
	3,523,465

	Total 3 years' Income per beekeeper
	5,488.26





Scenario 2: 
Assumption 1: Productivity per beehive: 8 kg – the average productivity per beehive.
Assumption 2: Productivity per beehive increases by 5 kg during the second and third year
Assumption 3: Beekeepers receiving new beehives have taken the training prepared by LIVCD. Accordingly, it is safe to say that beekeepers would invest 40% of their hives in bee production and 60% in honey production. Based on previous statistics, number of beehives double at the least during bee production.

Same methodology used as Scenario 1.
Result:


	
	Value of Honey Production ($)

	Year 1
	764,960

	Year 2
	1,484,001

	Year 3
	1,662,035

	Total 3 years' value
	3,910,996

	Total 3 years' Income per beekeeper
	6,091.89



Scenario 3: 
Assumption 1: Productivity per beehive: 10 kg – the maximum productivity per beehive.
Assumption 2: Productivity per beehive increases by 5 kg during the second and third year
Assumption 3: Beekeepers receiving new beehives have taken the training prepared by LIVCD. Accordingly, it is safe to say that beekeepers would invest 40% of their hives in bee production and 60% in honey production. Based on previous statistics, number of beehives double at the least during bee production.

Same methodology used as Scenario 1.








Result:

	
	Value of Honey Production ($)

	Year 1
	956,200

	Year 2
	1,759,385

	Year 3
	1,970,472

	Total 3 years' value
	4,686,057

	Total 3 years' Income per beekeeper
	7,299.15





[bookmark: _Toc429658007]Annex 4: Laboratories Currently Testing Honey In Lebanon

AUST-ATL
· Has accurate equipment LC-MS-MS and GC-MS and can test a large panel of antibiotics and pesticides.
· Don't have the requested standards -  At present they can do screenings but not quantifications.
· Don’t have the methodology, but it can be developed and finalized in a few months.
The National Council for Scientific Research-CNRS-LAEC
· Very good reputation, serious and professional
· Can test antibiotic residues in poultry
· Not accredited
· Has equipment: GC-MS
· Ministry of economy and trade , an expert in Agriculture & food safety  endorses and supports this lab.
· Has the potential to test antibiotic residues  in honey
Kfarchima Laboratory
· Expert in testing pesticide residues
· At present they don’t perform tests on honey
· Have the accurate equipments
· Need the right standards
· Have the will to develop a methodology
· Ongoing  ISO 17025 certification
· Need 2 months to get a proficiency test on pesticide residues
LARI-Fanar
· They received equipment (LC-MS-MS) for testing antibiotic residues in honey. 
· Not enough staff and shortage in chemicals and equipments
· Not reliable
· Based on previous experience: aid and development not sustainable

RBML
· Perform only Bacteriology tests
· Not suitable for antibiotic residues test
Chamber of commerce Tripoli Dr Khaled el Omari
· They use ELISA technique (enzyme-linked immunosorbent assay).Based on their experience it does not always give accurate and reliable results which could cause problems in exports.
· Don’t have LC-MS-MS
· Security problems in Tripoli
· Not enough staff

Industrial Research Institute- IRI
· Big lab- too diversified
· Don’t test pesticide residues
· Not reliable

USJ-ESIAM
· Don’t have the equipment
· Require a long period of time to be functional and accredited to perform these tests




[bookmark: _Toc429658008]Annex 5: Regulations

Parameters required for Lebanese honey to meet international food safety requirements:

a) Sugars: which include the percentage of the following: Fructose, glucose and sucrose. In honey from nectar, the sum of fructose and glucose should be more than 65% and sucrose should be lower than 5 percent with some exceptions listed in Libnor standard NL209. In honeydew honey, the sum of fructose and glucose should be more than 45% and sucrose lower than 5%.
b) Hydroxymethylfurfural or HMF: This molecule is formed from fructose if the honey is heated or exposed to temperatures greater than 35°C. If honey is properly stored and not heated, the HMF content will be close to zero or below 1 mg/kg. This parameter indicates the quality of honey. Imported honey should have HMF content lower than 20mg/kg and at the shelf at the retail market lower than 40 mg/kg.

c) Moisture: The moisture content should be lower than 18%.  If honey has moisture content higher than 18 percent it could ferment and spoil. 

d) Conductivity: Less than 0.8 mS/cm for honeys from nectar; more than 0.8 mS/cm for honeydew honeys

e) Acidity: A maximum of 50 mEquivalent / Kg

f) Diastas	:  If honey is overheated the enzyme diastase will be destroyed. Its concentration should be 8 Schade units except for honey from orange blossom 3 Schade units.

g) Proline: This amino acid should be present in honey with a concentration of at least 200 mg/kg. If present in smaller concentrations it could mean that honey has been adulterated with syrup.

h) Pesticide residues : As per the decree of the Ministry of Agriculture and the 
Ministry of Economy. Decree N°5678. Journal official N° 48 dated 15/11/2012
Please see Decree on Annex 1.
i)   Antibiotic residues:    As per decree.( Annex 1)
  j)  Heavy metals:    As per decree.( Annex 1)



Honey Exports Volume in Tons- 2013
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