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A survey was conducted to carry out an in-depth value chain analysis of honey bee sub-

sector in the Chitwan from January 2019 to May 2019. Seventy-two respondents, 

including 60 beekeepers, 2 intermediaries, 2 cooperatives, 2 wholesalers cum processor, 

3 retailers and 3 consumers were selected for interview using simple random sampling 

technique. Each beekeeper with more than 20 beehives was taken as respondents. The 

average number of beehives per farm was 56.80, and the average honey production per 

annum was 24.064 kg Hive-1. The gross return per hive and benefit-cost ratio in the 

study area was found to be NRs. 9247.69 and 1.56, respectively. The price spread was 

calculated as NRs. 151.3 per kg and producers share was 69.6% on an average. The 

marketing efficiency was found highest when sold directly to the retailers (2.57) 

followed by the involvement of wholesalers cum processors (1.75) and found lowest 

when various intermediaries were involved (0.48). Furthermore, the low availability of 

foraging areas and high competition with foreign honey was identified as the major 

production and marketing problem, respectively. This research explored the existing 

scenario of the value chain in honey bee products and its major constraints in the study 

area. 
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INTRODUCTION1  

epal is the only country in the world where 

honey production is successfully acquired 

from a wide range of areas, i.e. from 70 to 

4,200 meters above sea level (GIZ 2008). The 

maximum amount of the honey harvested in Nepal 

is multi-floral, which includes mustard, sunflower, 

rudilo, chiuri and buckwheat (GTZ 2014). Nepal is 

rich in honeybee diversities in all geographical 

areas, i.e. terai, mid-hills and high hills (Woyke 

1999). About one-third of the total human diet 

comes from bee-pollinated crops and pollination 

value worth about 143 times than honey production 

(Mishra 1998). It has been estimated that Nepal 

could accommodate one million bee colonies 

producing more than 10,000 Mt of honey annually 
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(Pokharel et al. 2014). The honey in the terai region 

is produced by Apis mellifera while in the hills by 

Apis cerana. Notably, the honey harvested from 

hills and high hills have sterling sensory and high 

physicochemical quality when produced, harvested 

and stored under an efficient management system 

(GIZ 2008).  

Modern beekeeping was started in 1995, with 

the introduction of Apis mellifera (GoN 1995). Due 

to the high production capacity and easiness to 

handle, it gained popularity in Nepal since. 

Beekeeping is practiced in Nepal primarily for the 

production of honey (NARC 1996). The consumers 

of the urban areas prefer branded and processed 

honey than local honey (INCLUDE 2014b). Nepal 

imports about 144 brands of honey from all over 

the world, mainly from India and China 

(INCLUDE 2014b). Most of the honey produced in 

Nepal don't have a proper production (certifying 

the production location, type of bees and flowers) 

and quality (regular quality control checks on 

purity, humidity present) certification, which is the 

major obstacle in exporting the honey bee products 

(INCLUDE 2014b). The reason behind the 

preference of imported honey over local is the 

N 

http://dx.doi.org/10.29252/azarinj.026
http://dx.doi.org/10.29252/azarinj.026
mailto:sbhattarai867@gmail.com
https://crossmark.crossref.org/dialog/?doi=10.29252/azarinj.026
https://orcid.org/0000-0003-0620-8040
https://orcid.org/0000-0002-6303-8087


Bhattarai et al.                                                                                                      Vol 7 Issue (1): 26-35 
   

62 

 

certified and trustworthy assurances provided 

national or international brands (INCLUDE 

2014b).  

Presently, governmental and non-

governmental organizations have emerged and 

engaged in commercial beekeeping enhancement. 

However, there is a gap between the actors 

involved in the beehive management and practices 

and the concerned organization. Similarly, quality 

concerns on bee products are increasingly raised by 

the stakeholders. The identification of the actors 

involved in production and marketing, including its 

quality issues and bottlenecks associated, might 

help in identifying intervention areas for further 

strengthening the present condition. Hence, this 

study was carried out with the objectives of 

assessing an in-depth value chain or market 

analysis of honey bee sub-sector in Chitwan, 

Nepal. 

MATERIALS AND METHODS  

Selection of the study area  

The major honey production area was 

demarcated as the Prime Minister Agriculture 

Modernization Project (PMAMP), Project 

Implementation Unit, Bee Zone, Chitwan, Nepal. 

The farm and the nearby market were the major 

sites of study. It includes Kalika Municipality ward 

number 9, 10 and 11, Khaireni Municipality ward 

number 4, 10 and 11 and Rapti Municipality ward 

number 1-6 and 10-13. 

Sample size and sampling technique 

 There were 162 farmers registered on the bee 

zone, which were the population for this research. 

Altogether, 72 respondents including 60 producers, 

3 cooperatives, 2 processors cum wholesalers, 2 

retailers, 2 middlemen and 3 consumers were 

selected for interview by simple random sampling 

technique. Pre-testing of the questionnaire was also 

carried out in 10 respondents.  

Data types and data collection techniques 

The primary sources of information were all 

actors of the value chain like input suppliers, 

producers, traders, service providers and key 

informants of related sectors. The primary data was 

collected from key informant survey (KIS), focus 

group discussion (FGD), rapid market appraisal 

(RMA), interview and questionnaire survey. 

Similarly, secondary information was collected 

from different articles, reports, journals, books and 

internet materials. 

Data Analysis Technique 

 Collected data was tabulated and analyzed 

using SPSS and Excel 

 Means, standard deviation, frequencies and  

percentage were computed for descriptive 

statistics 

 Data were analyzed using t-test and chi-

square test 

Economic analysis 

Cost of production of honey 

Total cost of production = Total variable cost + 

Total fixed cost (Devkota 2006)  

Analysis of gross margin and net margin of 

producer 

Gross Margin (GM) = Gross Revenue (GR) - 

Variable cost (VC) 

Net Margin (NM) = Gross Return (GR)-Total Cost 

(TC) (Devkota 2006)  

Analysis of benefit-cost ratio 

Benefit-Cost Ratio (BCR) = Gross Revenue Total 

Cost-1 (Devkota 2006)  

Marketing analysis 

Marketed surplus 

The marketed surplus was calculated after 

accounting retention by the farmers and losses 

(Thakur et al. 1997) 

Marketed surplus = Total quantity of honey 

produce – (Quantity of honey used for family 

consumption + quantity honey used for feeding bee 

+ quantity of honey loss if any) 

Price spread 

Price spread = Pc (Price paid by consumer) – PF 

(Farm-gate price) (Acharya and Agrawal 1999). 

Producer's share 

PS = (PF ÷ Pc) ×100% (Meena and Singh 2014) 

Where,  

PS = Producer's share 

Pc = price paid by consumer 

PF = Farm-gate price 

Marketing margin 

 Am = PR - (PP + Cm) (Meena and Singh 2014) 

Where, Am= Absolute margin of the functionaries 

or intermediaries  

PR = Sale price 

Cm = Cost incurred on marketing per kg of honey 

PP = Purchase price 
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Marketing efficiency  

MME = [RP ÷ (MC + MM)] – 1 (Acharya and 

Aggarwal 2001)   

Where, MME = Acharya's modified marketing 

efficiency  

RP = Price paid by the consumer  

MC = Total marketing costs  

MM = Net marketing margin 

RESULTS AND DISCUSSION   

Economics of honey production 

Production analysis 

In the sampled household, honey was found to 

be the major apiary product whereas bee wax was 

the major by-product. The production of other 

apiary products such as pollen, royal jelly, propolis 

were almost nil (farmers believed that collection of 

other bee products from beehive decrease honey 

flow in the hive). The average number of beehive 

per farm was 56.80 hives and average honey 

production per annum was 24.064 kg hive-1. The 

average honey production per hive was found to be 

less in non-migratory system than in migratory 

system of beekeeping. Dhakal et al. (2017) reported 

the average annual honey production of 36 kg per 

hive in Chitwan, Nepal and Shrestha (2017) also 

reported the average annual production of 34.6 kg 

hive-1 in Bardiya Nepal. Both of results illustrate 

more production than that of our study area. 

Gross return 

The average gross return from honey 

production and other related products was NRs. 

9247.69 hive-1 (Table 1). Dhakal et al. (2017) found 

the gross return of NRs. 7,482.12 per hive in 

Chitwan, Nepal while Shrestha (2017) found the 

gross return of NRs. 7,392.52 per hive in Bardiya, 

Nepal. Both the result depicts lower return than that 

of our study site.  

Table 1. Gross return per hive 

Particulars Amount 

(NRs.) 

Gross return Hive-1 from honey 6254.95 
Gross return Hive-1 from wax 176.06 

Gross return Hive-1 from additional colonies 2816.67 

Total 9247.69 

 

Gross Margin and BC ratio 

The gross margin and benefit-cost ratio were 

NRs. 5068.38 hive-1 and 1.56 respectively (Table 2) 

which is lower than the findings reported by 

Devkota et al. (2016) i.e. 1.81, Dhakal et al. (2017) 

i.e. 1.71 in Chitwan and Shrestha (2017) i.e. 1.67 in 

Bardiya, Nepal. Gross margin in the study area was 

2.60 times higher than findings presented by 

Devkota et al. (2016) and 1.63 times more than the 

findings reported by Dhakal et al. (2017). 

The average net profit from honey bee 

products was found to be NRs. 3324.43 hive-1 

(Table 2). The net profit for honey production in 

study area was found to be higher as Shrestha 

(2017) reported NRs. 2,987.05 hive-1 in Bardiya, 

Nepal. 

Table 2. Gross Margin and BC ratio 

Particulars Small 

scale 

Large 

scale 

Average 

Total cost Hive-1 6095.14 5646.39 5923.12 

Fixed cost 1609.64 1959.64 1743.81 

Operating cost 

Hive-1 

4485.5 3686.75 4179.31 

Income  Hive-1 9162.86 9384.15 9247.69 

Gross margin 

Hive-1 

4677.36 5697.40 5068.38 

Net margin Hive-1 3067.72 3737.76 3324.57 

BC Ratio 1.50 1.66 1.56 

 

Marketing analysis 

Marketed surplus 

In the study area, the overall marketed surplus 

was found to be 96.84 percent and remaining 3.16 

percent was found to be used for family 

consumption, on-farm consumption, the gift to 

relatives and loss during handling (Table 3). The 

total marketed surplus found in study area was 

slightly higher than marketed surplus found by 

Prasad et al. (2012) i.e. 95 percent in Utrakhand, 

India and Partap et al. (2017) i.e. 96 percent in 

Chittagong hill tracts of Bangladesh. 

Farm-gate price, price spread and producer’s 

share 

The overall farm-gate price was NRs. 259.93 

kg-1 and it was highest in self-retailed packed 

honey (Table 3).  

The price spread in raw honey was NRs. 71 

kg-1 and processed honey was NRs. 312 kg-1. In 

both raw and processed honey, price spread was 

highest when honey goes through the processors. 

The producer’s share in consumer rupee was 82.91 

percent and 43.27 percent in raw honey and 

processed honey respectively (Table 4). Producer’s 

share on processed honey was slightly higher in our 

study site as Paudel (2003) reported the share of 

37.38 percent. The highest share in consumer rupee 

was obtained when raw honey was directly sold to 

the retailers. 

Major Marketing Channels  

Five major marketing channels were identified 

in the study area (Figure 1).  
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Marketing cost, marketing margin and 

efficiency of honey marketing 

In the study area, the producers did not 

incurred any marketing cost when they sale raw 

honey to consumers directly but they incurred some 

marketing cost when they sale to marketers. Major 

marketing cost includes the honey transportation 

cost, cost of the container if not returned by 

marketers, cost of packing in case of packed honey, 

labour charge in honey loading and unloading. 

Overall marketing cost of producers, processors, 

collectors/middleman, cooperatives and retailers to 

the final consumer in the study area was NRs. 25 

kg-1, NRs. 70 kg-1, NRs. 15 kg-1, NRs. 15 kg-1 and 

NRs. 10 kg-1 respectively (Table 2, Table 5). The 

marketing cost of processors found in the study 

area were higher than the marketing cost found by 

INCLUDE (2014) in 4 districts namely Dang, 

Kailali, Surket and Pyuthan as NRs. 61.5 per kg for 

processors but the data for marketing cost of 

collectors was in agreement with INCLUDE (2014) 

i.e. NRs. 16 kg-1 since middleman or collection 

agent of study area don't carry out any additional 

activities of value addition other than storing in 

storage houses, transportation and packing of the 

desired amount.  

Marketing efficiency index was highest (2.57) 

when it channelized directly through retailers as 

raw honey followed by involvement of processor 

cum wholesaler alone (1.75) and lowest (0.48) 

when channelized through the involvement of both 

processors and collectors including cooperatives 

and middleman (Table 6). In study area highest 

marketing efficiency was found when it 

channelized directly through collectors but Oyuga 

(2008) reported, highest for retailers in Kenya. 

 

Value Chain Operators 

Input suppliers 

Inputs in the honey value chain refer to the 

supply of wooden hives, bee colonies, comb 

foundation, bee veils and other protective clothing, 

medicines, supplementary feed (sugar and soya), 

technical know-how, packaging containers, and 

small equipment such as smokers, uncapping knife, 

hive stands, and honey extractors of different 

capacities. It was found that the input suppliers do 

not confine themselves to one particular function, 

but rather take up several functions. The input 

suppliers were seen in a strong position since they 

can sell their products easily to the beekeepers, 

with low risks as they usually do their transactions 

on a cash basis. The issues concerned to input 

suppliers were found as lack of working capital and 

inadequate supply of quality woods for beehives 

(Figure 2 and 3). 

Producers 

Considering the size and the scale of 

operations of the beekeepers, it is quite natural that 

the small producers tend to sell the honey in the 

local market as the prices offered are much higher. 

The problem starts when the production volume 

increases where the beekeepers are facing 

difficulties in selling their honey since the huge 

quantity of production cannot be absorbed in the 

local market. Honey is the major bee product 

currently produced, apart from wax. The 

production of wax is not very significant in terms 

of volume and return. The currently produced 

honey is plant-specific i.e. rapeseed, chiuri, rudilo, 

shisahu, fapar and in some cases saaj where they 

receive a minimum price for rapeseed (Figure 2 and 

3). 

 

Table 3. Farm-gate price of honey 

Mode of selling Quantity sale 

(kg) 

Percentage Gross receipt 

per kg 

Marketing 

cost per kg 

Farm Gate 

Price 

Producers to direct consumers (raw 

honey) 

12169.30 14.30% 400.00 32.00 368.00 

Producers to Retailers 4374.14 5.14% 350.00 40.00 310.00 

Producers to Processors cum  

wholesalers 

53357.70 62.70% 250.00 12.00 238.00 

Producers to Cooperatives 3489.10 4.10% 235.00 15.00 220.00 

Producers to Middleman or Collection 

agent or Market facilitator 

9020.60 10.60% 250.00 15.00 235.00 

Total 85100 96.84% 276.82 16.89 259.93 
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Collectors or Middleman or Market facilitator  

The normal practice among collectors is to 

collect the honey from the beekeepers based on 

individual contacts and relationships. There is no 

formal contractual agreement between the 

collectors and the beekeepers. The transactions take 

place purely on a trust basis. The case is the same 

between the collectors, wholesalers and retail 

buyers (Figure 2 and 3). 

Cooperatives 

In an ideal situation, cooperatives are 

supposed to collect the honey from members, but 

this is not the common practice at present. The 

beekeepers tend to supply honey to the 

cooperatives only when they are unable to sell the 

produce in the market. It is a risk on the part of the 

cooperatives to buy honey from their members as 

they are not sure if they can sell their products. The 

cooperatives also lack the skills to determine the 

buying price for raw honey. In a few cases, 

cooperatives in the district with low honey 

production and newly established processing units 

are not able to purchase honey from their own 

members as the prices offered at the local market 

 

Figure 1. Marketing channels of honey bee products in the study area 

 

 

Figure 2.  General value chain map prevailed in the study area 
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are higher (Figures 2 and 3). 

Processors 

 The presence of processors in the district is 

quite limited. They do not work independently as 

the processing unit only rather carries out multiple 

activities, i.e. act as processor cum wholesaler 

(Figure 2 and 3). 

Wholesalers 

 The wholesalers are urban-based traders who 

collect honey from producers in bulk and sell it to 

retailers or directly to consumers. Along with the 

wholesalers of Chitwan, wholesalers from 

Kathmandu and Pokhara contact their regular 

producers and demand for the product. But in a few 

cases, they visit the producers themselves at the 

production site to buy honey. The wholesalers 

either sell honey directly to the consumers after 

packaging, or they supply honey to retail shops and 

supermarkets after packaging. Sometimes they also 

carry out the door- to- door marketing. Payment to 

producers is done through hard cash during the 

time of their visit. Credit transactions also take 

place between wholesalers and producers; 

Wholesalers later deposit the incurred cost in the 

producer's account (Figure 2 and 3). 

Retailers 

Retailers are the value chain actors who buy 

the products from wholesalers and sell them to the 

final consumers. It was found that about 20-25 % 

of the total share was taken by retailers. The 

supermarkets, shopping centers, grocery stores and 

Ayurvedic shops are the major retailers prevalent in 

the market. Honey is packaged in plastic or glass 

jars of different weight, generally ranging from 200 

grams to 2 kg and sold to the consumers (Figures 2 

and 3). 

Consumers 

The preference of the honey differs among the 

different consumers, i.e. the older people prefer raw 

honey rather than processed one whereas young 

and children prefer the processed one. As producers 

are benefited when they sell their products in bulk 

to wholesalers, middleman or others, therefore the 

local products are not available in the desired 

amount as foreign products of various brands are 

available. In Chitwan, the most preferred among 

easily available floral honey was of Chuiri since it 

is regarded as organic, and the least preferred one 

was found to be of rapeseed since it solidifies 

earlier than other sources as it possess higher 

moisture content, i.e. misinterpreted as adulterated 

one. The honey source of rudilo, buckwheat, 

masala were found on a limited scale only and are 

also highly preferred among limited consumers 

(Figures 2 and 3). 

Vertical and Horizontal Linkages 

Vertical Linkages 

 It depicts the relationship between various 

value chain actors acting at a different level. It 

persists among the input suppliers, producers, 

wholesalers, retailers and consumers. There occurs 

the provision of service on payment basis among 

the value chain actors. Input suppliers provide the 

producers with the required supplies and resources, 

and producers in return pay for the service they 

receive. Financial support to the farmers is not 

satisfactory. Extension service provided by the 

service providers is not adequate. Wholesalers of 

Table 4. Price spread and producer’s share of honey from A. mellifera 

Mode of selling Retail price 

(NRs kg-1) 

Farm-gate price 

(NRs kg-1) 

Price spread Producer’s share 

Raw honey 

Producer to direct consumer 400.00 368.00 32.00 92.00% 

Producer to retailer to consumer 420.00 310.00  110.00 73.81% 

Total 410.00 339.00 71.00 82.91% 

Processed honey 

Producers to processors cum wholesalers 

to retailers to consumer 

550.00 230.00 312.00 43.27% 

     

Table 5. Marketing cost and margin of different intermediaries 

Marketing 

Intermediaries 

Mode of Selling Purchase 

price 

Marketing 

Cost 

Selling 

price 

Marketing 

margin 

Percentage 

Marketing 

margin 

Processor cum 

wholesaler 

processor cum wholesaler to 

retailer 

250 70 420 100 23.81% 

 processor cum wholesaler to 

consumer 

250 70 500 180 36.00% 

Retailer  Raw to consumer 350 25 420 45 10.71% 

 Processed to consumer 420 10 550 120 21.82% 

Middleman Middleman to wholesaler or 

export to foreign countries 

(Raw) 

250 15 280 15 5.36% 
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Chitwan (Shiva-Shakti Bee Industry Pvt. Ltd. and 

Nepal Honey Pvt. Ltd), Nawalparasi (Sagar Honey 

Gaidakot), Kathmandu (Mountain Honey Pvt. Ltd.) 

and Pokhara directly contact the producers for 

buying honey and delivery is made through bolero. 

Wholesalers sometimes visit the producers 

themselves to buy the product. Payment for the 

product by wholesalers is made as a direct cash 

payment or through cash deposits as well. The 

product is sold directly to the local consumers as 

well. Wholesalers then sell the product either to 

retailers or to hotels, restaurants, departments, 

ayurvedic factories, etc. or the final consumers 

after packaging the product in plastics or glass jars 

within or outside the country, too (Figure 3). 

Horizontal Linkages 

 It depicts the relationship among value chain 

actors operating at the same level. It can be 

observed that each producer works at an individual 

level. Few cooperatives were found to exist at the 

producers' point for collective production. But, In 

most of the cooperatives, the processing is not 

practiced, so producers carry out collective action 

only when they are unable to sell the produce in the 

markets. That's why marketing action is regarded as 

an individual concern. Local consumers are secured 

and satisfied with the quality of the product 

produced in their places. There was a slight 

competition among the wholesalers for the price of 

the product paid to the producers. The relationship 

between retailers is strong. They charge more or 

less the same amount of money for the same 

product. People are becoming health conscious and 

are aware of the nutritional and medicinal value of 

honey. So honey consumption is increasing (Figure 

3). 

Problems in honey production and marketing 

Production problems 

The result showed that, low availability of 

foraging areas as the major production problem of 

sample farmers in the study area. The second major 

problem indicated by the sample farmers was the 

death of bees from pesticide poisoning and forest 

fire. Other production problems faced by 

beekeepers in the study area were lack of technical 

knowledge, poor development of infrastructure and 

unavailability and inaccessibility of modern input 

materials in time (Table 7). 

Marketing problems 

The result showed that high competition with 

foreign honey was the dominant marketing problem 

of sample farmers in the study area. The second 

major problem was the lack of collection and 

processing centres. Insufficient certification and lab 

tests, the problem of market access was also the 

next major problem for the farmers, due to which 

they were compelled to sell their produce at a lower 

price, thereby creating weak bargaining power of 

farmers. Similarly, long market chain to 

consumers', i.e. weak linkage with value chain 

actors, was also the primary marketing problem in 

the study area (Table 8). 

 

Table 7. Production problems of beekeepers in the study area 

Problems Index Rank 

poor development of infrastructure 0.493 IV 

Low availability of foraging areas 0.81 I 

Unavailability and inaccessibility of modern input materials in time 0.337 V 

Lack of technical knowledge 0.58 III 

Death of bees from pesticide poisoning and forest fire 0.773 II 

   

Table 8. Marketing problems of beekeepers in the study area 

Marketing Problems 

 

Index Rank 

Long market chain to consumers 

 

0.37 V 

Problem of market access 

 

0.467 IV 

Insufficient certification and lab tests 

 

0.637 III 

Lack of Collection and Processing centres 

 

0.72 II 

High competition with foreign honey 

 

0.807 I 

   

Table 6. Marketing efficiency of honey of A. mellifera in Chitwan 

Mode of Selling or Marketing Channel Marketing efficiency index 

Producer – Processor cum wholesaler– Consumers 1.75 

Producers – Processor – Retailers – Consumers 0.76 

Producer-Retailer-Consumer (Raw honey) 2.57 

Producers – Cooperatives or Middleman – Consumers 0.61 

Producers –Cooperatives- Middleman –Wholesalers-Retailers- Consumers 0.48 



Bhattarai et al.                                                                                                      Vol 7 Issue (1): 26-35 
   

00 

 

 SWOT Analysis 

The strength, weakness, opportunities, and 

threat involved in input supply, production, 

processing and trading of honey bee products are 

discussed (Table 9). 

CONCLUSIONS 

The producers, collectors, processors cum 

wholesalers and retailers were the major value 

chain actors identified. The average honey 

productivity per annum from A. mellifera was 

found around 29% lower than the previous year. 

Beekeeping practice was found as a significant 

source of household economy. Higher net profit, 

benefit-cost ratio showed that beekeeping was 

profitable. Therefore, the investment in the 

beekeeping enterprise was found financially viable 

in the study area. Further, more profit can be 

achieved through the involvement of value addition 

activities such as bee pollen, royal jelly, propolis 

honey, honey tonic, bee wax ointment, royal jelly 

cream, propolis extract, bee wax candles, etc. 

instead of only selling honey and wax. The 

producers of A. mellifera marketed their honey 

through 5 major marketing channels. In both raw 

and processed honey form, A. mellifera price 

spread was highest when honey goes through the 

cooperative and middleman. The marketing margin 

of wholesalers cum processors (23.81%) was found 

to be highest, followed by retailers (21.82%) based 

on their selling price. The marketing efficiency 

index for honey from A. mellifera was highest in 

the channel that involved only retailers between 

consumers and producers (2.75). For a bulk 

supplement of honey, in the long run, channel 

involving wholesalers cum processers also was the 

best option (1.75). Low availability of foraging 

areas and high competition with foreign honey 

were the major problems associated with the 

production and marketing of honey bee products, 

respectively. Lack of training among women was 

identified as the major cause of their lower 

participation in beekeeping practice.  
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Strength 

 Abundance of 
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environment 
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