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1.0 Background of Puttalam District

PuttalamDistrict is located in the west coastal region of Sri Lanka and belongs to the North
Western Province of Sri Lanka. Puttlam district has an area extend of 3013 sgkm with a long
coastal belt of 288 km in lengtRuttalamdistrict Consist with 16 Divisionabecretariat
Divisions and 548 Grama Niladhari DivisiorButtalamand Chilaw Urban Councils are the

only functioning Urban Councils in the district. Main productions of the district are salt,
coconut and fishing. Apart from that energy production is als® significant component.
Puttalamdistrict is host for many tourist destinations like Wilpattu National Park and also it
has one of the largest lagoons in the country.

Historical Background

Puttalamdistrict has a history which dated back to the ancient tale of arrival of Vijaya. It was
AThamb a p &uttalamdistrict that prince Vijaya arrived after his banishment from

India. It was also the place where Queni and their people were settled whWdijagh to
become the King. Later she shifted her dwel
prince fABhaddr akac hchan Ruitalamdistrict hals begn irheriteee f r o |
by early settlers of Sri Lanka. As evidence human fossils whitdddzack to 2000 B.C. has

found in Ponparippu area which belongs to Wanathawilluwa DS Division. Some artifacts
have also been discovered in the area of AV
located in the bank of Deduru oya belongs to Arachcliibiken DS Division. Munneswaram

Kovil is another monument ifPuttalamdistrict which has a historical significant. It is a

sacred place for both Hindus and Buddhists which is located in the Chilaw DS Division.
Name of t he HAPutt al angof ghle praducteon zorer lomay behae me ¢
modi fication from Uppuththalam where AUppuo
area. During the world war 1l Palavi Air Port and the Dutch Fort had much recognition.
During Dutch era there was a good ferry lioktween Colombo and Puttalam through the
constructed Paru Ela.

1.1 Geographical Location

Puttalamdistrict is bounded by the two rivers of Modaragam aru and Ma oya by North and
South respectively. In North bordering Mannar district, East by Kurunegaldh
Anuradhapura districts, South by Gampaha district and In West there is the Indian Ocean.
Puttalam district is located in 7.95 latitude and 79.86 longitude.The length of the district is
120 Km and the width is 50 Km. Coastal are®oftalamhas a lentp of 288 km which gives
access to many oceanic resources including tourist attraction as well. Deduru oya, Mee oya,
Battulu oya and Rathambala oya are the main rivers which flow within the district and which
also fulfill the needs of water for both hous&hand agricultural activities of the district.
Kalpitiya peninsula is one major geographical landmark which indicates significant aridity in
the district.
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Figure 1.1: Location Map of Puttalam District

DSDs Map of Puttalam District
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Climate

According to the Kop patalandistrictltropited saeanna tlimages i f i ¢
Main feature of this climate is both wet and try seasons are visible during the year. There is a
short dry seson in from June to September and another dry season from January to March.

Wet season is mainly falls on October to December time pdPioidalamdistrict gets rain

during inter monsoon period with the prominent rainfall type being convectional raire The

is no significant fluctuation in average temperature during the year and mainly there is a high
temperature compared with the wet zone.

Table 1.1: Climate data for Puttalam District

Average high°C 305 32.1 33.2 331 323 315 314 315 31.7 31.1 305 29.9

(°F) 86.9 89.8 918 916 90.1 88.7 885 88.7 89.1 88 869 858
Daily mean °C 258 26.8 28.1 28.8 29 28.8 285 285 285 27.6 26.7 26

(°F) 78.4 80.2 82.6 83.8 84.2 83.8 833 833 83.3 81.7 80.1 78.8
Average low °C 21 214 231 245 258 26.2 256 255 253 241 229 221

(°F) 69.8 705 736 76.1 784 79.2 781 779 775 754 732 71.8

Precipitationmm 55 40 66 176 95 42 16 16 64 238 249 138
Precipitation inches 2.17 157 26 6.93 3.74 165 0.63 0.63 252 937 9.8 543
Relative humiditf%) 70 66 67 71 74 73 73 73 72 75 76 75
Source:- National Oceanic and Atmospheric Administration

1.2 Demographic Characteristics

Puttalamdistrict has more than 760,000 people with an average density of 250 people per
sgkm. Main ethnic composition dPuttalamdistrict is Sinhalese but in Vanathavilluwa,
Kalpitiya, Mundalama and specialButtalamDSDs have considerable amount of Sri Lankan
moors. Except them, Male, Burghers, Malaya, Chetty, and Kafirs from South Indian
descendants are also living in the district. The majority of the population is Buddhists. In the
coastal lines of the district, i@iala Catholics can be observed.

Highest population both census years is recorded in Kalpitiya DSD but the increase of
population is average compared with other DSDs. Second highest populafuttaiam
district recorded inPuttalamDSD and the increase during the decade is 11,126 people.
Therefore botiPuttalamand Kalpitiya DSDs have more than 80,000 people within their DS
divisions. Wennappuwa district shows a declining trend of population though the decade. It
has decline 2510 pple during the decade. Vanathavillu DS Division has the least increase
during the decade.When considering the population density Kalpitiya, Naththandiya and
Dankotuwa has the highest more than 800.
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Table 1.2: Population by DSDs in 2001 and 2011 Cearsyear

DS Division 2001 2011
Anamaduwa 32910 38,171
Arachchikattuwa 37996 40,737
Chilaw 60271 62,475
Dankotuwa 58923 62,196
Kalpitiya 80258 86,019
Karuwalagaswewa 20157 23,376
Madampe 43411 47,832
Mahakumbukkadawale 16751 18,576
Mahawewa 48600 50,628
Mundalama 56064 61,374
Nattandiya 57263 62,106
Nawagattegama 12908 14,412
Pallama 22233 24,379
Puttalam 70915 82,041
Vanathavilluwa 16574 17,399
Wennappuwa 70565 68,055
Grand Total 705799 759,776

Source- Department of Census and Statistics

Deference
5,261
2,741
2,204
3,273
5,761
3,219
4,421
1,825
2,028
5,310
4,843
1,504
2,146

11,126

825
-2,510
53,977

Figure 1.2:Populationdistribution by DS Divisiorr PuttalamDistrict
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1.3Land use and Land cover in Puttalam District

According to data the highest percentage of land is use to marsh, mangroves, roads and
rivers. It takes 30% of the whole land use in Puttalama disBigt.coconut is the main
agricultural produtton in the district.The land use to coconut and forests are less than 30%
but it has a considerable percentage with others. 23.74% is use for caswh@y4.39% is

use for forests28907.67 Ha is used for home gardens, and it is 9.41% of total laimu thee

district. Land use for paddy is only 6.83%, and 5.12% is use for water bodies. There is no
land uséor built up areas, tea, rubber, cultivation and other field crops, forest plantation and
scrubs in Puttalama district.

Table 1.3- Land use oPutalamDistrictT 2014

Non-Agricultural Built up areas 0.00 0.00
Lands
Agricultural Lands Home gardens 28907.67 9.41
Tea 0.00 0.00
Rubber 0.00 0.00
Coconut 72943.95 23.74
Paddy 20987.27 6.83
Other field crops 0.00 0.00
Chena 0.00 0.00
Forest Lands Forest 74921.03 24.39
Forest Plantation 0.00 0.00
Scrub 0.00 0.00
Water bodies 15733.26 5.12
Other (Marsh, Mangroves, Roads, Rivers Etc.) 93706.82 30.50
Total 307200.00 100.00

Source: Land Use PolidglanningDepartment

By considering the data, is clearthat the main agricultural crop in Puttaladistrict is
coconut. The second promineagricultural crop is paddyhut the area which covers by
paddy fields is quiet less than the areadusecoconut Rest of the land is use to forests and
home gardens.

This part of the report basically covers the survey results extracted/generated from different
tools and techniques implemented in the study area. These tools were formulated and
designed based on tlieerms of Referenc€TOR) and the project objectives. This report
provides the data and information collected frButalam district and comprises five sub
sections relating to the study area; Demographic profile, Energy use and energy related
characteristics, Energy users and Enterprises, Potentials for fuelwood and Land availability
for fuelwood production.

Hydrodynamic&ind Geophysical Survey (Pvt.) Limited Pagel0
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1.4 Demographic Profile of the study area

The demographic aspects/composition of any region is directly influenced for any sort of
development activities, especially labour intensive rural area based projects. The proposed
fuelwood enrichment project basically targeted on rural asééise country. Therefore, this
section of the report has drawn the attention for the demographic composittutatdm

district under four sub sections which are very relevant to the project objectives. They are
respectively; i)male/female dichotomyfahe population, ii)age compaosition iii)Level of
education, iv)home gardesandplot sizes.

The household survey conductedRaotalmdistrict covers around 898 people in selected

GN divisions and household heads accounts fbp@r cent of the total personklales
percentage is about 47% while females percentage is about 52% which indicate that female
populations is little higher that of the malg&ee Tablel.4). In terms of ageomposition

nearly 5 per cent of the total pofation is below 19 years whilabout70 per cent of the
samples below 50 years

Table 1.4: Age composition by male and female population of the sample population in
Puttalam District

Age Group Male Female Total
No % No % No %

0-9 96  49.5% 98 50.5% 194 11.4%
10-19 114  46.5% 131 53.5% 245 14.4%
20-29 117  48.8% 123  512% 240 14.1%
30-39 138  46.6% 158 53.4% 296 17.4%
40-49 118  49.2% 122 50.8% 240 14.1%
50-59 99  47.1% 111 52.9% 210 12.4%
60> 117 42.9% 156 57.1% 273 16.1%
Total 799  47.%% 893 52.6% 1,698 100.0%

Source: Fuelwood Resour8ervey, 2015

This reflects the fact that the sample consists of relatively young people which can accept the
innovative ideas and can be contributed for labour requirement of the area. In terms of marital
status, mared persons account for ovBB percent of the sample population. The sample
consists of people whose educational achievements reman average lecdfor instance,

there isno personfoundin the sample who has not studied at all while dhper cem of the

sample left schooling without pursuing beyond grade five. ®@eper cent of the total
sample population has passed GCE @hile 3.3 percent of the sample has passed GCE
A/L. However, no one found in the sample that has done higher studiesil@@in (A/L)
(Tablel.5).

Relatively a higher level of education has few implications relating to fuelwood growing.
Firstly, it indicates that it is relatively easy for policy makers to educate people on the
benefits of fuelwood growing. Secondly, it could be relatively difficalpptirsue people to
engage in fuelwood growing type agricultural activity since they may have higher expectation

Hydrodynamic&ind Geophysical Survey (Pvt.) Limited Pagell
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with regards to employment. Finally, they may expect higher returns given the level of
education and most part of the district being serbanzed.

Table 1.5: Distribution of Sample by Level of Education

Level of Education  Number Percentage Cumulative Percentage
No Schooling 0 0 0

Grade 1- 5 77 5.96 5.96

Grade 6 10 118 9.13 15.09

O/L Passed 1,054 81.58 96.67

A/L Passed 43 3.33 100
Degree and above 0 0 100

Total 1,292 100

Source: Fuelwood Resour8ervey, 2015

In terms of labour market status, nearlyy @ercent of persons work as employees while
around23 percent remains economically inactilecan be seen that economically inactive
people in the study area is slightly higher than those who are empfogedof the reasons

for high economically inactive people is that a greater number of working age people pursues
higher studies in full timelUnemployed population accounts for 11 percent of the total
persons surveyed which is rather a high figure which should be further investigafesdd

family workers and own account workers accountd fiopercent an® percent respectively.

The comfort at the house is reflected through no or rooms, construction materials, and
ownership statusAverage room number of a house in the area under study is aboEb#4.5.
instance oveBO percent of housesover more tha250 square featf floor area Similarly,
nearlyan87 percenbf houses are constructed using eitlricks, or cement block. Nearg7

per cent of the total houses either constructed by owners or inherited. Implication of these
characteristics is that demand for fuelwood may dedpgradually at household level thereby
having a greater excess of fuelwood for industrial use. Hence, it is possible to collect a
sizable amount of fuelwood at household level if a proper mechanism for collection is
introduced.

In terms of land ownershijize of the home gardens of nearly 60 per cents of the households
are less than or@urth of acreage while nearly 81 per cent of the households owning a half
an acre. Nearly 4 per cent of households own home garden sizing over two acre$.6J.able

Table 1.6: Distribution of Home gardenby Size

Plot size(Acreage)  Number Percentage Cumulative Frequency
Less than 0.25 312 64.33 64.33

0.257 0.5 45 9.28 73.61

0.57 0.75 10 2.06 75.67

0.757 1.0 48 9.9 85.57

1.07 2.0 57 11.75 97.32

Over 2.0 13 2.68 10000

Total 485 100

Source: Fuelwood Resour8ervey, 2015
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By ownership, it is evident that in most household, male own the home d@B%inthough

women engage in home garden related cleaning and production activities. Home gardens are
in most cases legally owned by the household ow(83%) while there some number of
homewards with permit and encroached. The composition in most homewasists®f

timber and food, accounting neaB9 percent of home gardens. Out of the total households,
5% of household own a paddy land whil&% ofhousehold own another highland

Owning relatively a smallenome gardemoses challenges to promote fuelwagrowing in

home garderin several ways. First, relatively smalleome gardensay already occupied

with some species intending to provide food and/or timber. Second, it is also possible that
owners may have abandoned live fence, rather havingmaale €nce. Finally, possibility is

high for further land segmentation.

1.5 Energy use and energy related characteristics of the study area

Different source of energy and their uses at household®iialm District is given in the
Table 1.7. It can be clearly noticed that energye at households mainly depermasthree
sources viz. Electricity, Gas and Fuelwood. However, fuelwood plays a vital role in cooking
producing hot wateand drying purposeHigh usage of fuelwood for cooking and hedter
producing can be considered as accepted hypotheseButatm district which is a
predominantly rural area excepery few townships in the coastal bekElectricity is used
mostly for lighting (75%) in the area while a few (5%) use other energyce®dor this
purpose. However, the results in Table lindicate that there is a considerable households
who do not have electricity yet which should be further investigated before a firm conclusion.

Table 1.7: Household energyusesby the source of energy and the purpose

Energy Source Purpose/Usage (Values are in percentage)
Cooking Commercial Heating/ Hot Lighting Appliances
Cooking Drying water

Agric. Residues 0.8% 0.0% 0.0% 0.2% 0.0% 0.0%
Electricity 24.1% 0.0% 0.8% 59% 75.1% 64.7%
Gas 56.1% 1.0% 16.9% 16.5% 0.8% 0.4%
Fuelwood 85.9% 2.7% 23.7% 41.2% 2.4% 0.4%
Forest Residues 0.4% 0.0% 0.4% 0.4% 0.2% 0.0%
Kerosene 7.1% 0.8% 0.8% 1.0% 1.0% 1.0%
Solar power 1.0% 0.0% 0.0% 0.2% 0.6% 0.4%
Charcoal 0.6% 0.0% 0.6% 0.4% 0.0% 0.0%

Source: Fuelwood Resourg8arrvey, 2015
Note: As there are some combine usages total exceed hundred

Similarly in other Districts under investigationyrthg the field survey, it was observed that
most householdseven in remote areapossess a gas cylinder and/or electric appliances
showing their readiness to use alternative energy sources if required. Hence, it could be
expected that households gradually swiighinto Electricity and Gas due to increasing
opportunity cost and scatgiin fuelwood supply. However, it is quite difficult at this stage to
understand what drive alternative energy uses and the rate of substitution among alternative
energy sources. Multinomial Logistic regression framework could shed valuable insight
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into those information areas. Such information is imperative in determining policy
alternatives. Hence, it is recommended to conduct detailed and rigorous analysis before
making policy recommendations.

1.6 Sources of fuelwood

The soures of fuelwood have defined &Fuel wood sources are in g
where fuelwood is generated. In the local context, potential for fuelwood could be variable

due to many reasons which should be clearly understood especially during the péanthing
management purposes pertaining to sustainabl

It has been identified through the field survey that there are eight (08) fuelwood sources in
Putalmdistrict where 58% of the populating engage oilection of fuéwood (Table 1.8

The main source of the fuelwoadllection in the district has becorheme gardensvhere

51% of the respondents collect fuelwood. About 7% of the population use tree crop
plantations, mainly coconut plantations to collect fuelwood. S#smeserved lands and
fallowed fields are utilized for fuelwood collection respectively be 4.3%, 2.4% and 1.8% of
the respondents of the surveijowever extraction of fuelwood from state forests, forest
plantations and scrub lands looks minimum althocgmparatively a high land area can be
found under each source in the district. This suggests that fuelwood available in home
gardens looks rather adequate to satisfy the household level demand for fuelwood in the
district.

Relatively a large collectiorrdm Natural Forest indicates potential challenges to create a
market for fuelwood. It may be possible that households increase the use of forest for
fuelwood collection, whenever it is feasible, for selling and home consumption provided
there is a good poe for fuelwood. However, it might be interesting to know what determine
the use of different sources for fuelwood collection as well as how household keep switching
to different sources for fuelwood. It is required to conduct a rigorous regression salysi
identifying such information and it is beyond the scope of the present study. Such analysis
could shed lights on determinants of rate of utilization of alternative sources under changing
sociaeconomiedemographic conditions. Similarly, such analysisvides valuable insight

to identify right policy mix either to encourage or discourage the use of any source for
fuelwood collection.

On the other hand, in terms tfe volumeof collectedfuelwood kg/month),sawmills are

very prominent whilshome gardnshave becone the secondvhich is being used by the
majority of the collectorsNot only the use but also the volume of fuelwood collected from
state forests, forest plantations and fallowed fields are quite low. However, regardless the
source, average monthly fuelwood collatiorPatalam District is estimated as 311 Kg with

a standrd deviation of 2.1Kg.
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Table 1.8: Different fuelwood sources, monthly average fuelwood collection per
household and the proportion of households that utilize different source of fuelwood in
Puttalam District

Source Mean SEM Trimmed Proportion SD ofp
(kg/month) mean (p)
Home gardens 2972 248 45.0 0.508 0.016
Tree crop plantations 28.3 148 13.5 0.067 0.011
saw mills 4525 380.3 26.5 0.043  0.009
State forests 16.7 4.4 16.7 0.006 0.004
Reserved lands 60.8  40.6 20.9 0.024  0.007
Fallowedfields 11.1 1.1 11.1 0.018 0.006
Mixed farms 178.3 160.8 17.5 0.006  0.004
Forest plantations 100 - 10.0 0.002  0.002
Other sources 70.1  36.2 22.9 0.071  0.011

SEM-Standard Error of Mean, P proportion of Fuelwood collecting households, -SEtandard
Deviation;

Note: Data has been sorted in ascending order based on proportion values.

Source: Fuelwood Resour8arvey, 2015

It is also important to know what determine the amount of collection in forecasting future
demand patterns with respect to fuelwood use. There may be several factors that determine
the amount collected ranging from seeiconomic to rate of substitutiontiaeen work and
leisure. The traditional labour supply model often shows how household members allocate
time among alternative purposes such as farming, water collection, fuelwood collection,
attending social event, and leisure. Such decisions are often t#fker considering the
marginal utility/benefit and marginal costs of engaging in tasks. Further, amount collected is
also influenced by the technical substitution of energy use at household Eeumption

and production, as well as in the generebreomic environment. A rigorous analysis on
amount collected and method of collection may provide valuable information on estimating
future fuelwood extraction so that it is possible to calculate to what extend fuelwood
availability will be used at houselddevel.

Spatial variation of fuelood collection by household at GrarNdadhari level is given in
Figure 1.3. However these are estimated (Interpolated) values based on the sample data
collected though the household survey.
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Figure 1.3: Spatial distribution of the household level production of production of
fuelwood in Puttalam District

Spatial distribution of fuelwood collection may be driven by several factors. Among them,

the availability of sources and resources as well as s@mommic condition in a given
geography may play key roles. However, it is imperative to know to what extend these and
other factors affect the variation in fuelwood collection by GN division. A decomposition
analysis may hel p i n iadentoipfryiicneg edfef nedcot wm eonft
fuelwood collection. It might also be important to know how people keep changing the
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sources of collection against the amount of collection, however, such analysis is beyond the
scope of the present study.

1.7 Production of Fuelwood

This sectiorexamines fuelwood production by type of land uses categdradse 1.9). Some
of the aspectsiz. production by different sourcesd spatiabistribution of total amount of
fuelwood collected in a nmbh by a unit of busehold have beemsdussed.

Based a the figures given in Table 1.82% of the households live in areas where paddy is
the main land use pattern extract from various sources at a rate of 954.3Kg/month/Household.
Next highest rate of extraction is regaitfrom areas where forests are thajor land use

where 50% of the households engaged in collection of fuelwafoshich the variabilitywas
reported Although forests are prominent in these areas, based on the redidtdenl.gthe

use of forests fofuelwood is minimum which is an indication thather sources in the area

are riche with wood fuelA 49% of households in homesteads collect fuelwood at a rate of
610.5Kg per household in a given month from various sources includindidmeegardens
Compared to forest and paddy growing areas, per capita extraction of fuelwood by a
household is somewhat low in homesteads prominent areas since it includes town areas in the
district where fuelwood is used mainly by purchasing.

Table 1.9: Average production of fuelwood and proportion of households engaged in
collection of fuelwood by different land use types ifPuttalam District

Land Use Mean (kg/month) SEM P SD of p

Paddy 954.3 38.7 0.82 0.04
Forest 7750 192.2 0.50 0.10
Homesteads 610.5 56.9 0.49 0.04
Other 536.6 90.4 0.50 0.05
Coconut 143.2 43.9 0.63 0.02
Scrub - - - -

Mean mean amount of fuelwood collected by household (kg/month),-SEidard Error of
Mean, pi proportion of Fuelwood collecting households,-Sandard Deviation
Note: Data has been sorted in ascending order based on mean values

Source: Fuelwood Resme Survey, 2015

The average production of fuelwood may partly be driven by the availability of resources
access to different sources well as the harvesting methods. In forest and other lands,
amount of availability is quite heavy compared to other sourt@sever there may be some
issues with assess into the forests; especially with respect to the existing law of forest
reserves. Similarly, extractionof fuelwoodin coconut and buHtip areatake placdargely
through collection of dried/fallen parts. Compared to those, species available for fuelwood in
paddy, scrub, andarrenlands are limited as well as in poor quality. Hentces, quite natural

that people collect more froHome gardenHowever, it is imperative to understand the
determinants of fuelwood production at different land use categories in order to encourage
people to use existing sources much more efficigaminer It might be possible that the level

of fuelwood collection may be low at present due to lack of understanding about species as
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well as due to use of unsustainable methods in harvesting. There might be possibilities to

increase fuelwood production by madsiaware orntroducingmethod of harvesting.

1.8 Management of different source of fuelwood

It is very important to understand the current use and the management of different sources of
fuelwood before any intervention going to be made in fuelwood produdtidhis context,

based on the survey, frequency of fuel wood collection, distancefévedif sources, time
taken to harvest, harvesting method, materials harvested and purpose of harvesting have been

considered as the aspects of management.

Frequency of collectigrdistance to the source and transport time

Frequency of fuelwood collectidoy the gender from different sources is given in Tdul®
while average distance to the respective sources from their household is given ifh. Thble
n coll e

It can be seen that iutalam, femal esd® i nvol vement i
while that of i n mal es 0 i s rat her [

ow

sources of fuelwood such asate forests and mixed farms$ can be noticed that mans
involvementin fuedwood collection exceeds 80%. Moreover it can be inferred that whenever
man involve in fuelwood collection, the frequency of fuelwood collection has redized
once in a month, once in two or more months. Mostly women tend to collects fuelwood

frequentlyfrom the sources with easy access.

Table 1.10: Frequency of collection of fuelwood from differentsources and gender
involvement

Frequency of collection*

Source of fuelwooc Male Female Both

1 2 3 4 5 1 2 3 4 5 1 2 3 4
Home gardens 87 20 05 - 05398179 71 10 10 7.7 9.2 1.0 2.0
State forests - 167 - 16.7333 - - - - - - 16.7 - -
Forest plantations = © = © & © © © © =& ©o = o c
Tree crop plantations 8.7 20 05 - 05 398179 7.1 1.0 1.0 7.7 9.2 1.0 2.0
Fallowed fields - - - - - - - - - - - - - -
Reserved lands - - - - - 9.1 182 9.1 18.218.2 - - 18.2 -
Mixed farms - - - - 750 - - - - - - - - 250
saw mills - - 12516.729.2125 42 42 - 208 - - - -
Other sources 42 - - - 16.712516.7 125 83 - - 125 42 4.2
Overall 76 20 1.1 11 3.7 354167 7.2 17 24 65 87 15 2.2

* 171 Daily, 27 Weekly, 3i once In two weeks, @ monthly, 51 once in two or more
months.

Note: Cell values are in percentages

Source: Fuelwood Resourgarrvey, 2015

5
8.7

8.7

4.2
2.4

(37%

Based on the survey, the closest sources of fuelwood to the households were reported as
forest plantations, state forests and haaeglens respectively (Table 1)1However, during
the survey it was observed that informants were reluctant to discloseé thieouse of
fuelwood sources relevant to forests, especially the sources belongs government and/ or

Hydrodynamic&ind Geophysical Survey (Pvt.) Limited
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covered by the law. Moreover, theises by the households for fuelwood was observed to be
minimal (Teble 1.13 which may be a consequence of restrictiapply in access to these
sourcesThelongest distance recorded to the tree crop plantationed farms and sawmills
which is about half a kilometer and they were rather commonly used by the households
regardless the distance.

Frequency of visihg to any given source may reflect, in addition to what is mentioned
above, management practices relating to fuelwood collection, storage, as well as the use. A
detailed regression analysis could shed lights on what drive the frequency of use. Frequency
of usecertainly increases the opportunity cost of using fuelwood as well as level of resources
extraction. Hence, it is possible to introduce new management practices to household so as to
rationalize the frequency of visiting thereby reducing the unsustaiyabflisome sources.
However, before making policy recommendation on rationalizing the frequency of use, it is
imperative to understand what determine the frequency of visit.

Table 1.11: Average distance from household to different sources of fuelwood

District Distance to different Source of fuelwood (meters)
Home State Treecrop Forest FallowedReservec Mixed saw Other
gardens forests plantations plantations fields lands farms mills sources

Putaim  126.2 105.0 487.5 100.0 188.8 311.3 462.5 448.1 222.2
(12.6 (95.0 (122.9 - (70.7 (151.0 (195.1 (145.9 (78.9
Note: All distances are in meters. The values within parentheses are slandered errors of mean
(SEM)
Source: Fuelwood Resour8ervey, 205

Time (min) taken to transport fuelwood to the household from different sources is given in
Table1.9. The longestiuration for transportation of fuelwood was from mixed farms which
exceeds timewhich s ane ef the most distantly located source of fuelwood in the
area. Consequentlits use has been restricted only about 0.6% of the sadlipteugh state
forests are closely situated, the time taken to transport fuelwood from state forests exceed
hour indicating its difficulty to access. Compared some other souizesawmills, fallowed

fields and reserved lands time taken to collect and transport fuelwood from home gardens
was little high (about 40 min) which being frequgnised by the f@ales (Table 1.00This

may be due to the following reasons.

1 Mode of transport from home gardens is mainly by foot whilst others use different
modes of transport

1 Mainly femalesareinvolved for transporting fuelwood from the home gardens whilst
transporting fuelwood from other sources by males.

1 When collecting fuelwood from forest plantations or tree crop plantations collectors
are hurry to move unlike in home gardens.

Time taken fo fuelwood transportation and/or the distance indicate a part of cost paid for
fuelwood even if people own them from nature. Most of the people optednte gaden
source for collecting fuelwood, as discussed previously, partly due to the cumbersome
process of transportation. Hnalyzedin details, it might be possible to estimate the implicit
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cost of fuelwood for collectors. Such analysis could shed lights on implicit cost variations
among collectors thereby making them aware on alternative pupibgns for them relating

to energy use. Such information may rationalize the use of fuelwood thereby agrapur
people to plant fuelwoodpeciesat home gardemather than depending on source far away
from the household.

Table 1.12: Time (min) taken to transport fuelwood from various sources to the
household

District Source
Home State Treecrop Forest FallowedReservec Mixed saw Other
gardens forests plantations plantations fields lands farms mills sources

Puttalam 40.09 86.25 39.41 30.00 14.17 2250 157.50 11.93 37.12

(5.72 (42.20 (14.08 - (1.20 (3.44 (142.50 (2.12 (13.99)
Note: All values are presented in minutes. Values within parenthesis are standard error of the
mean (SEM)

Source: Fuelwood Resour8ervey, 205

Fuelwood harvestingnethods used by the collector for difet sources of fuelwood
appearedn the study are given in Tablel3. Regardless of the sourcahout 65% of the
collectorharvest dried and fallen parts of the trees (residubgg about 34% use pruning as

a method of fuelwood harvesting. HoweverRotalam district cutting trees for fuelwood
reported minute (0.3%) which is however about 6% in fallowed fi@dble1.13). It can be

further noticed that people accustom thee to low, being 100% of the users refrain from
using either pruning or cutting as a method of harvesting for extraction of fuelwood from
state forests and reserved lands which can be viewed as a positive character in the fuelwood
collecting community bPutalam.

Table 1.13 Fuelwood harvesting method practiced by collectors fodifferent sources of
fuelwood

Source Harvesting method
Residues Pruning Cutting

Home gardens 63.4 36.6 0.0
State forests 100.0 0.0 0.0
Tree crop plantations 74.1 25.9 0.0
Forest plantations - - -
Fallowed fields 64.7 29.4 5.9
Reserved lands 100.0 0.0 0.0
Mixed farms 66.7 33.3 0.0
saw mills 54.5 45.5 0.0
Other sources 69.7 27.3 3.0
Overall 65.6 34.1 0.3

'Residues are defined as the dried wood [farigs, branches etc.) generated or either fallen
from the trees the source.

Note: Cell values are in percentages

Source: Fuelwood Resour8eirvey, 205
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It is required to carry out a detailed study in fuelwood harvesting methods practices at
household level in order to (a) make it sustainable, (b) maximize the production, and (c)
make it environmental friendly. The harvesting method may be determineddralssocie
economic factors such as opportunity costs, type of species, quality of species, land
ownership, labour availability, and level of difficulty. It is imperative to understand what
influence most in practicing a given method in diffident land tygees. A regression
framework could valuable insights in understandih information. Hence, it is highly
recommended to conduct a detailed analysis in order to identify policy options for
rationalizing harvesting methods at household level under thexald objective of
maximizing fuelwood production for industrial use.

Materials collected as fuelwood

Different plant parts collected by the households are depicted in FiglreTwigs are
collected by81% of the households while branches and tree dog<ollected respectively by

58% and 6% of the householdsbdut39%, 17% and1% households respectively use twigs,
branches and logs exclusively. It is quite obvious that the household sector largelysdepend
on twigs and branches indicating the poterfbalindustrial sector to use the steifmot used

as timber. Difficulties in handling stem and large branches may be one of the reasons for not
using the stem at househdé&lel. In addition, opportunity costs may also plays a key role in
limiting to twigs and branches. This reflects the fact that it is quite easier for the industrial
sector to use stem without disrupting the fuelwood use at household level. Further, it is also
possible to promote growing fuelwood for home consumption since twigs archbsacould

be harvested with short time span.

Branches
16.86%
37.25%
Twigs
39.22%

2.35%

1.18%
1.96%
1.18%
Logs

Figure 1.4: Percentage households that use different materials of fuelwood
Purpose for fuelwood collection

Purpose of fuelwood collection by different sources is reported in Table95% out of the

58% of fuelwoodcollectorsuse their fuelwood for cocking3% of them collect fuelwood for
selling while about2% of them use collected fuelwood for somet sufr household based
industry. Based on the sample some households tend to sell part of the doflesligood

from home gardens for cottage industries. As per the sample, 100% of the fuelwood collected
from state forest, tree crop plantations, fallowed fields and reserved damdsed for only
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cocking whichindicate that only noncommercial fuelwood axtracted from these sources.
Forest plantations are not allowed for commercial fuelwood by the law which is abided by
the fuelwood collectors in the area. However, there is a potential for using tree crop
plantations and fallowed fields for producingramercial fuelwood.

Table 1.14: Purpose of using fuelwood collected by households frodifferent sources of
fuelwood

Source Proportion of  Proportion of collectors by purpose of use
collectors Cooking Selling Industry
Home gardens 88% 95% 4% 1%
Stateforests 1% 100% - -
Tree crop plantations 12% 100% - -
Fallowed fields 3% 100% - -
Reserved lands 4% 100% - -
Mixed farms 1% 83% - 17%
Saw mills 7% 93% 3% 4%
Other sources 12% 8% - 11%
Overall 58% 95% 3% 2%

Source: Fuelwood Resour8arvey, 2015
1.9 Purchasingfuelwood by households

Based on the sample household survey, it can be identifie@3tabf the fuelwood users
meet their requirement of fuelwood through purchasing of which percentage of households
who purchase fuelwood, their per capita household level monthly consumption and monthly
expenditure on fuelwood in the surveyed area are givaialblel.15. There was about 7% of

the users who are exclusively buy fuel wood forghepose of using at households while the
rest (16%) purchase fuelwood to satisfy their needs over the collected amount for fuelwood.
Moreover, there is during the sugvié was found that 32% of the households subjected to the
survey donodot uMa@etharu884 oMouseholds amoagltiose who purchase
are located in coconut growing area whicbks unusual and should be subjected to further
review prior to afirm conclusion.Highest average amount of fuelwood ¢hased by a
household §00kg) wasreported in areas wheather land uses are prominent where fairly a
high amount of monthly expenditure incurs on fuelwood

Table 1.15: Percentage of households who purchase fuelwood, per capita household
level monthly consumption and monthly expenditure for purchasing fuelwood in
Puttalam District

Land use Buyers Amount Cost
Coconut 83% 97.2 (62.5) 557.25 (90.11
Forests - - - - -
Homesteads 13% 36.2 (18.0) 850.42 (335.76
Scrub - - - - -
Paddy 2% - - 1650.21  (150Q00)
Other 2% 600.0 (4000) 6500.21 (15000)

Values within parenthesis are standard error of the mean (SEM)
SourceFuelwood ResourcBurvey, 205
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Frequency and sources of buying

Frequency and the source of burying fuelwood by households in area with different land uses
in Putalam District are given in Tablé.16 Based on the survey data, most of the households
buy fuelwood on monthly basis in all areas excegtaarwherecoconutis the majour land

use. It can be noticed that fuelwood is mostly purchased from the nearby veimders
homesteads and coconut growing aréaghe surveyed sample, it was found that thera i
mechanism fodeliveling fuelwood to the households all areaswhich is 100% in paddy
prominent areas and other areas

Table 1.16: Frequency and the source of buying fuelwood in area with different land use

patterns
Land use Frequency of buying Source ofbuying

Daily Twice Weekly Monthly Delivered Nearby Market
Coconut 9% 46% 26% 20% 38% 49% 13%
Forests - - - - - - -
Homesteads 0% 0% 60% 40% 25% 75% 0%
Scrub - - - - - - -
Paddy 0% 0% 100% 0% 100% 0% 0%
Other 0% 0% 0% 100% 100% 0% 0%

Source: Fuelwood Resour8ervey, 205
Types of fuelwood available for purchasing

Types of fuelwood available for purchasing and the person who is engaged in purchasing are
illustrated inFigure 1.5. Based on the survey resui8% of fenale is used to purchase
fuelwood while 45% of malengage in buying fuelwoo&mall bundles of fuelwoqdtut &

splits and small branches are the most commaambgilable resources of fuelwood for
purchasing About 11% of the fuelwood available for selliregelarge wood large splitsand

cut logs of which the burning quality is high. Availability of roots and sawdugied&ood

in the market isninimal.

Roots

Cut log
Large wood
Cut & splits D 34% = Male

Large splits = Female

Small bundle 36%

Small branches

0% 10% 20% 30% 40%

Figure 1.5: Types of fuelwood available for purchasing and the person who is engaged
in purchasing
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Following figure (Figurel.6) depictsdistribution of variouguelwood resourceavailablefor
purchasingat different sourcedt can be noticed that roots are not available to purchase from
the sourcesas depicted in Figurel.6. Based on the results of the survé&% of the
households get fuelwoodither from nearby vendors or marketile restof them get
fuelwood delivered to house<Cut logsand large splits are not delivered into households
while cut an splits, small bundieand small branches aagailable for deliveryHowever,

roots and large woods are not available either to be delivered or to be sold at vendors and
market.

All * 10%

Roots m Delivered

Cutlog |EENEEY N NGy = Near by vendo

Large wood Market

Cut & splits

Large splits
Small bundle

Small branches 16%

0% 20% 40% 60% 80% 100%

Figure 1.6: Availability of different fuelwood resources for buying in different sources

Cost of different types of fuelwood available for purchasing is given in Fijdre&ut logs
recorded the lowest prices among the other types of fuelwood. Small branches, small bundles,
large splits and cut and splits showed higher prices which was imametén rupees per
kilogram of fuelwood which is a quite high price for which the reasons should be further
investigated.

20.00

15.00 T
10.00

5.00 i

0.00 . . . . . . .

Small Small Large Cut& Large Cutlog Roots
branches bundle splits splits wood

Types of fuelwood available to purchase

Fuel wood price (LKR/ Kg)

Figure 1.7: Cost of different types of fuelwood available for purchasing
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1.10 Resourcesf fuelwood

In this context,mainly refer to the speciesrom which fuel wood can be extracted
Composition of the available tree species in the home gardens and its fennecs and tree species
preferred for fuelwood were examined during the survey.

Composition of tree types available in honadgns in the area under investigation is given

in Table1.17 which potentially can be used as resources for fuelwGodonutteak, nango

cashew and kohomba wefi@ind as mostly available woodsee types in the home gardens
while about 23 was recognized as tree species that are commonly found in a typical home
garden in the district. However about 10% the tree species were unable to be specified by the

informants.

Table 1.17: Composition of tree types available in home gardens iRuttalam District

Tree type RF Tree type RF
Coconut 52.50% Orange 0.13%
Teak 10.64% Pihibiya 0.09%
Mango 5.61% Jambu 0.09%
Cashew 4.85% Alipera/Pera 0.06%
Kohoba 4.80% Diyapara/para 0.02%
Rubber 3.30% Dehi 0.02%
Jack 1.96% Beli 0.02%
Tamarin 1.54% Pepper 0.01%
Milla 0.95% Aricanut 0.01%
Gliricedia 0.83% Dan 0.01%
Ambarela 0.59% Aatha 0.01%
Mahogani 0.36% Kottamba 0.01%
King coconut 0.31% Uguressa 0.01%
Weralu 0.271% Kithul 0.01%
Del 0.26% Murunga 0.01%
Lunumidella 0.16% Other 10.41%
Cinnamon 0.13%

Source: Fuelwood Resource Survey, 2015

Composition of the tree species available in femfhome gardens in the study are is given

in Table1.18. It can be noticed thatligcedia dominates in the fences (64%hile coffee,
coconut and ginikooru are also apparent in the fences. However, 21% of the tree species in
the fences of home gardens were not recognized bgftirenants

Table 1.18 Composition of the tree species availablie the fenceof the home gardens

Tree type RF
Gliricedia 64.3%
Coffee 7.1%
Coconut 3.6%
Ginikooru 3.6%
Other 21.4%

Source: Fuelwood Resource Survey, 2015
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Survey reveals thdhe species listed in Tablel9 as most preferrettee types for fuelwood.
52% of respondents indicatélteak as themost preferred species for fuelwood followed by
coconut,kohombe, rubbemliricedia coffee,Mango, Mahogani an@ashewrespectively as
good tree species for fuelwood.

Table 1.19: Preferred fuelwood species by the uses Puttalam District

Preferred species Preference
Teak 52%
Coconut 28%
Kohoba 5%
Rubber 2%
Gliricedia 2%
Coffee 1%
Mango 1%
Mahogani 0.5%
Kaju 0.5%
Other 8%

Source: Fuelwood Resour8ervey, 205
1.11 Knowledge and attitude on fuelwood

During the surveyattention has been given fbousehold level awareness and attitudes on
various aspects related to fuelwoed. access to sources and resources of fuelwood,
perceptions on fuelwood collectioandconflicts during fuelwood collection and attitudes on
planting fuelwood tree species.

Access to fuelwood sources and resources

The degree of access to fuelwoodRuatalam District is depicted in the following figure
(Figure 1.8) which indicates regardlssthe land useype; the access to fuelwood by the
householdsd o e doold ratherhard. As far as lasten years are concerned, 39% of the
fuelwood collectors have indicated the access to fuelwood iswialel 42% are in favor of

easy accesHowever the hardness to accebas elevatedy 10% during last two years.
Especially the difficultness in access to fuelwood has risen further in areas where coconut and
forest can be seen as dominated land (FRgsirel1.9).
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Figure 1.8: Degree of access to fuelwood by householdsRattalam District
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Figure 1.9: Degree of access to fuelwood during last two years in some selected land use
types apparent inPuttalam District

Perceptions on the access expressed by informants of the survey are illustrated 1r20able
About 11% of the informants have expressed their views in favor of the difficulty of the
access to fuelwood while abo8®% of them have expressed their viemrseasy access to
fuelwood inPutalam District. More than 70% of the informants say that fuelwood can be
easily found in home gardens and other sources in the surrounding. AltA@lgé1.20
brings more evidencen favour of easy access to fuelwood in tlea it is rather
contradictory to the information depicted by Figures 1.5 andTha@s it is imperative to find
out what causes it disparityin the views ofinformants within a sectoral or mactievel
study, sincehe possibility is quite high thahe industrial sector alsexperiencesome issues
consequently in supply of fuelwood present status quaontinues without policy
intervention.
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Table 1.20. Perception of fuelwood collectos on the access to fuelwood

Comment Frequency
Difficult to find fuelwood 9.3%
Fuelwood is not used 1.9% 11.1%
Find fuelwood at home garden 30.6%

Easy to find fuelwood 24.1%

Collect fuelwood in surrounding 21.3%

collect fuel from protected land 7.4%

Easy to find from Scrub area 2.8%

Collect freeof charge 1.9%

Receive from plantation companies 0.9% 88.9%

Source: Fuelwood Resource Survey, 2015
Note: Cell values are in percentages

Conflicts during fuelwood collection

No evidence for conflicts during the collection of fuelwood has been reported by the
respondentduring the survey

Perception on planting trees for fuelwood

About 16% of highlighted the need of planting trees for fuelwood while 79% of the
informants expresed that there is no need to plant trees dedicated for fuelwood. There were
another 5% of respondents who had a neutral idea on planting trees for fuelwood. About 15%
of the sample further elaborated their perceptions on planting fuelwood tree speaés out
which 41% highlightedwhy grawing plants for fuelwoods necessaryhile 59% explained
reasons for disagreement pfanting trees for fuelwoo@Table 1.2). Based on the survey
results,most of the respondents reluctant to grow fuelwood since laadimiting factor.

37% of the respondents like to grow plants although there are some limitations in favor of
growing fuelwood species.

Further, it was reviled during the study ttta#i% of the respondents have already grown
plants for fuelwoodHowever information on extra income gained from grown fuelwood
plants were not disclosed properly during the survey.
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Table 1.21: Comments expressed by the respondents for and against growing fuelwood

Comment Percentage respondents
Against growing plants for fuelwood

Limited Lands 35%

Unlike grow plant 13%

No one at home to cultivate 3%

Easy to find fuel 1%
Unnecessary to plant 1%

Due to health reasons 1%

Not need 1%

No time 1%

Available in own area 1% 59%
For growing plants for fuelwood

Like grow plant 37%

Difficult to find fuel 3%

More suitable 1% 41%

Source: Fuelwood Resource Survey, 2015
Note: Cell values are in percentages

. 1.12 Willingness to grow fuelwood

During the survey, it was observed that 13% £s496) of the households &utalmDistrict

are willing to grow fuelwood if there is a sufficient demand. Based on the analysis based on a
binary logistic function it was found that level of education and household size has a
statistically significant impat on the willingness to grow fuelwood in the District. Further it
was found that income, gender and land use has no significant impact on the wiliness to grow
fuelwood. The wiliness to grow fuelwood at different levels of educations and family sizes
are eepicted in Figurd..10.

0.457  —¢=—Primar education
0.4+ -—@—Middle school level

0.35 - O/L pass
2 03- == A/L pass
-_g 025 - Graduated
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Figure 1.10: The wiliness to grow fuelwood at different levels of educations and family
sizes inPuttalam District

It can be notices that with the education there is a high potential to be willing to grow
fuelwood plantationswvhich is an important piece of information in planning fuelwood
growing programs. However for some reason those how pass only G.C.G (O/L) indicate
comparatively less willingness to be engage in fuelwood growing. of those whoare
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willing to grow fuelvood have mentioned that they are willing to grdeak, rubber,
gliricedia, kohomba, coconahd cashewof which the distribution is given in the figutel 1.

About 79% of the respondents prefer to grow tree species of which the primary benefit is
producing fuelwood. However, 14% of the respondents prefer to grow gliricedia which have
been recognized as a major energy ciidpgese determinants highlights thatsitpossible to
promote fuelwood growing only if it is a lucrative business.

= Tekka

= Rubber

m Gliricedia
Kohomba
Coconut
Cassew

Other

Figure 1.11: Preferred clones by those who willing to grow fuelwood iPutalm District

The distribution of those who are willing to grow fuelwood by different land use typeds

in Figure1.12. It can be noticed thahose who expressed their interest in growing fuelwood
distribute in all areas except where paddy and scrub lands are major land uses. Most of the
persons willing to grow fuelwoo(b1%) can be found in areas where other land uses (apart
from the major land uses) are prominent.
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Figure 1.12 Distribution of those who are willing to grow fuelwood by different land
use type inPuttalam District

Expectations of those who willing to grow plants for fuelwood

Type of land for planting, expected extent for planting, needs for growing, expected benefits
and person who will engage in fuelwood plantation are given in TaB# Most of those
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who are willing to grow fuelwood plantationé71%) plan to accommodate some space in
their home gardemwith the expectation of earning axtra benefit About 91% of the
prospective growerprefer to chooseintegrations, mixed lands and monocultae the
fuelwood gowing systemHowever, those who willing to grow as a monoculture prepared to
allocate more lands comparedother instance®asically, most of ther(®2%) highlight that
training and some financial aids are requiretlelwood growing should be promateAs
depicted in Figurel.13, training on management practices and need of new scientific
knowledge were highlighted during the survey as their training needs.
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Table 1.22 Type of land usedfor planting, expected extent for planting, needs for growing, expected benefits and person who will

engage in fuelwood plantation inPuttalam District

Approach Type of land 'Average Need Expected benefit
Home Other Upland Land Training Training Training Income consumption Both
gardens lands exten + Funds + Funds

+ Other

Integration 2% - 17%  55.0 8% 23%  31% 6% 33% 6%
Mixed land 30% 3% 3%  160.2 - 8% 8% - 12% -
Monoculture 9% - - 320.0 - 4% 4% - 8% -
Selective

planting 3% 6% - 40.9 - 8% 8% 4% 27% 4%
Other . . - - - - - - - -
All 71% 9%  20% 115.5 8% 42% 50% 10% 80% 10%
1 Average | and extent allocated for planting by a

Source: Fuelwood Resource Survey, 2015

Who engage in
Male Female

5% 15%
5% 5%

35% 35%

45%  55%
haséphol d
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® Need training
® Need instruction

Need new scientific
knowledge

Figure 1.13: Different aspect on whichtraining is needed by those whavilling to grow
fuelwood plantations

The reasons for those who are not willing to grow fuelwood plantations are given inlle

Most of the respondent&63%) highlightedeither land is limited or existing lands aakeady
occupied with somesconomicactivity which refrain them to engage in growing fuelwood
About 11% of respondents are reluctant to grow fuelwood since they have no land ownership,
because fuelwood plantation is a long term vent&bmut 1% of the population believes that
fuelwood platations are not required

Table 1.23 Reasons for those who are not willing to grow fuelwood plantations

Reason Percent respondents
Limited lands 41%
lack of space 22%
No land ownership 11%
Limited time 7%
Availability from home garden 7%
Limited workers 4%
Useless 3%
No idea 3%
Busy 1%
Due to illness 1%
Due to children 1%
Do not like 1%
Due to older people 1%

Source: Fuelwood Resource Survey, 2015

Hydrodynamicend Geophysical Survey (Pvt.) Limited Page33



Final ReportFuelwood Resource Survey of Sri Lanka, 2@1étalam District

Enterprise Survey Results

1.13Typesof enterprises

The enterprise survey was conducttiong B business enterprises covering 02 fuelwood
sellers, 02 saw md| 02 roadside eating houses, 02 medairne hotels, 03 bakeries, @&all
andmediumtile (Ulu) producers, and 04 brick producerBhe survey was conducted during the
month of Novembe 2015 and in most cases, the owner or the manager of the enterprise
happened to be the respondent to the questionnaire and the most of them at least studied up to
Grade @. The majority of owners/managers of the businesses was male who are [85&6en

age group. In terms of employment, excépb title producing factoriesall other business

entities employ less than 15 employees.

1.14Use of energy, Prices, and Supply Chain

All business entities (fuelwood users), exd@ptroadside eating hous@1 hotel and 01 bakery,
use fuelwood for meeting their heating requirements. Theusers also have the experience of
using fuelwood in the past awaly in recentlythey switched to other sources of energy, such as
Gas and Electricity, due tifficulti es in accessing to fuelwood as well as due to changing nature
of the food culture in the country

The fuelwood sellers disclosed that they supply fuelwowinly to households. Both sellers
collect fuelwood in addition to his homegardefrom neaby govenment and private lands.
Payment is made when collecting from private laadd there are many occasions in which
fuelwood is collected as a service of land clearing. In such cases, payment is noinrmade.
addition to their collection, sellers also reeeifuelwood from people involving in timber
business as well as from the construction industryterms of specieslekka, Siyabala, and
Coconuthave become the maigpecieglue to the good demand from both househdidsvever,

one seller maintained that householders rarely pay attention to the species when puréhasing.
addition to home delivery, fuelwood sellers sell their fuelwood through ordinary grocery shops.
The saw mill ownes revealed thathey havebeen expriencinggood demand from oftuts as

well as sawdust in recent years. According to them, there are some professionalusaw
collectors in the area. As in other distrjascording to saw mill ownersawdust disposal had
become a major challenge feaw mill owners, however, selling salust has currently a
thriving business due to major industries keeping buying at a reasonable price per kilogram.
There is a good demand for -affits of Tekka, Siyabala, Mohogani, and Kohoba from small and
medium sca bakeries, hotels, tiland brick producerslt is also revealed that in Puttalam
district, specially in where brick and tile producing areas, there is aegtablished fuelwood
supply chain where many no of individuals involve in felling, collectimgngporting, and
handling fuelwood.
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Out of two roaeside eating houses, one eating housees on homegarden and treeop
plantation owned by them and other private and public lands in collecting required fuelwood
consumption need®ccasionally, this Bisiness ventur&oo depend on the marketspecially,
during rainy seasons. One or two personspaid family workers partly occupied in supplying
fuelwood at the aforementioned busineSsit of the 02 hotels interviewed, only one is using
fuelwood curretly for its heating requirement. It uses fuelwood, all most all the species
available at savmills and/or suppliers, however, the owner of the hotel revealed that he prefer to
haveTekka and Siyabalbranches or stem as fuelwood species since it is camnteta handle

and heating is good. It is also revealed the business entity buys at600d4500 Kg of
fuelwood per monthRough calculation suggests that price per Kg of fuelwood is around&s. 4
The other hotelnot using fuelwood at presempinted at that it stop using fuelwood due to
difficulties in handling, dirtiness, as well as rising prices. It stopped fuelwood using in some
three to four years ago. At present, the hotel depends on Gas and Electricity in food preparation.
A detailed discussiomevealed that, out of the reasons pointed out in not using fuelwood,
dirtiness, emission, and the time taken for preparing food when using fuelwood are main reasons.
Moreover, it is pointed out that changes in Sri Lankan food culture force them to swdch i
other energy source as wellhe survey also covered 03 bakeries and two are using fuelwood
while the other use electricity. Two fuelwood used bakeries buy fuelwood $ewmn mills
operating inneighborhoodIt was revealed that they pay up to Rs. 1,g80load 0f250-300 kg
delivery. It is revealed that many bakeries as well as other entities using fuelwood in the district
heavily depend orsaw mills In addition, the bakeries received fuelwood from suppliers
operating in the neighborhood on irregutasis, from land clearing and pruning of trees in home
garden and other lands.

The surveyed ®tile producergdepend entirely on fuelwood for their heating requiremdritsir
fuelwood requirement is quite largd.here are registered or traditional fuelwood suppliers to
eachproducernwhile the factories also accept fuelwood from anyone if delivered to the factory.
In most cases, there are occasions where neighboring houses supply fuelwood collected from
land cleaing and pruning to factories. The managers of the aforementioned factories prefer to
Tekka, Siyabala, Kohoba, and Katguingtheir heat is strong as well as stable. It is argued the
stability of the heat is important determinants of quatity production. The managein one
surveyedtile factory pointed out that factories themselvavolve in collecting fuelwood when
expected amount of fuelwood does not reach the factofies factories directly involve in
harvestingtrees and transport to the fact@y that it did not experience much price fluctuation
during a given periodlt is found thatfactories paydifferent rates to different species while
Tekka, Siyabala, and Kohoba receiving higher unit price.

The surveyed 03 brick producers depend entirelyfueelwood for their heating requirements.
Similar to the fuelwood using bakery, brick producers depend on saw mills for fuelwood. They
receive large quantities (around 2,68000 Kg). Fuelwood is delivered by vehicles that visit the
production sites fotransporting the end products. They pay, on average, aroundsRserdKg.
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In addition, they also receive fuelwood from construction sites. According to brick producers
they have not experienced in finding fuelwood. This might be due to the fact thapimiticers

do not require fuelwood on daily or weekly basis and also they could easily get fuelwood
delivered using the vehicles involving in transporting their end products. At the same time, brick
producers, at least the producers visited by the sueaey, are located in remote areas thereby
making it easy for them to tap fuelwood sources and resources in those areas

The discussion revealed thamy relative price increase (fuelwood price relative to gas price)
could force some number of existing fwebd users to switch to other energy sources, mainly
Gas and ElectricityMoreover, it is highlighted that traditional industries such as title and brick
may collapse due to increase prices of fuelwood. More importantly it is argued that fuelwood
market inmost part of the Puttalam district is very competitive and very attractive for people to
involve thereby risking the environment.

1.15Issues and Challenges

One of the main concerns of the fuelwood usErgdrpriseusing fuelwood) is the rise of price

due to limited and decreasing supply and ever increasing demanButialam district,
competition is fierce for using most species suchelka, Kohoba, and Siyabalk is pointed

out that both tile and brickndusty needsfuelwood species that could generate and maintain
high temperatureUnavailability of such species could risk the industry from one hand and on
the other hand it may be possible to use reserved lands and state forest in supplying fuelwood.
None ofthose business owners have any plan in switching into new technology and/or start
growing fuelwood species they prefer.

Resultsof Key Informant and Focus Group Discussion

The team conducted fiiecus groupdiscussions a®uttalam Wanathawilluwaand Dankotuwa

DS offices. In addition, key informant discussions are held covering Divisional Secretary,
Additional Divisional Secretary, selected fuelwood suppliers, and knowledgeable people (shop
owners). Focus group discussiamnsist of GramaNiladaris, Development Officer, Land Use

and Policy Planning Officer and some general public who involve with fuelwood businesses.
Using a unique format, each key informant discuss@s well as focus group discussions were
carried out

Each discussion startedittv an opening speech delivered by a member of the research team.
This opening speech mainly focuses on explaining the objective of the project, information
planning to gather, and the purpose of filveus group andkey informant discussiorAt each
focusgroup discussiorngach participant was given a chance to explain his/her experience with
fuelwood. Next, a general discussion is initiated to understand the geography and economy of the
DS division followed with fuelwood use, supply, and availability. Thecussion is further
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deepened by letting participants to discuss about the availability of lands for possible fuelwood
growing and peopled willingness to engage in
focuses on issues/barriers for fuelwogdowing and identifying strategies for promoting
fuelwood plating in a sustainable manner. In key informant discussions, it was attempted to
understand the potential for promoting fuelwood growing, land availability, legal and
institutional barriers in felwood harvesting, and possible strategies for promoting fuelwood
growing.

1.16Main Production Source/System

It was revealed thdtouseholds depend heavily bame gardein collecting fuelwood in all the
aforementioned DS division. It is also mentioned that household use coconut shell, coconut
husks, and coconut branches along with other fuelwood species. At household éd&kel,

Kaju, and Albeesiare popular as fuelvoa species. People live closer to reserved forest and
plantation often collect fuelwood from such sourd&gh respect to business it was revealed

that traditional businesses witnessed some shortage of fuelwood sdpplyto land
segmentationAs a resilt, it is said, a number of traditional fuelwood users convert their
technology to use electricity or Gas.

The participants also highlighted the emerging trend of small and medium size producers, who
traditionally used fuelwood, switching from fuelwood to electricity and Gas. This is largely due
to the loss of comparative advantage due to increase in relatbeegh fuelwood and volatility

in supply. According to the participants, available stock of fuelwood in respective DS division as
well as in the district has drastically declined due to land segmentation and conversion.
Moreover land cover drastically deeed due to rapid urbanization.

In all the DS divisions, unutilized and/or underutilized lands are available at different
proportions. However, whether such lands could be used for fuelwood growing need to be
investigated properly with environmental swteration as well as ownership issues. It is pointed
out that a considerable amount of lands in rural area are unutilized/underutilized due to lack of
clearcut land ownership.

It was revealed that timber production and fuelwood production closely coeaeh other and

in most cases, these two activities are carried out togethecu@ffrom the timber production

are supplied as fuelwood. In recent years, this is true for the case of rubber as well. However, in
remote areas, offuts from timber prodition do not get into market since profitability is
relatively low. Hence, either households collect suchdedrs or naturally digest to the soil. The
team did not come across any single case where fuelwood production is carried out on
commercial basisAs revealed by many in the focus groups, lack of commercial growing is due
to number of reasons. These include, but not confine to, low profitability, other competing crops,
lack of awareness, and some failures in the past.
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1.17Barriers and Strategies br Promoting Fuelwood Growing

A number of barriers were identified with respect to promoting fuelwood growing. Among them
is the lack of price for fuelwood. Fuelwood prices at present is only sufficient to cover the labour
needed for collecting and transpog. In effect, land owners receive very low price or in some
cases they do not receive at all. Hence, growing trees for fuelwood is not only unpopular but also
presume as unwise. Hence, it is very important taiged market for fuelwood with necessary
arms.

It is also important to notice that political patronage is important to promote fuelwood growing.

It is imperative to take into account political economy consideration because political leadership,
be it national, provincial, and/or local, playskay role in promoting or demoting of any
economic activity in developing countries such as ours. Until today, government has not spoken
about the use of fuelwood as an alternative energy source. Hence, the participants to focus group
discussion as well d®y informant highlighted the fact that success and the sustainability greatly
depend of political patronage.

Lack of understanding on fuelwood as an alternative energy source is quite clear among both
public and public officials. Moreover, they do r@ve information about present level industrial
applications. Hence, it is imperative to address this information gap. It is important to provide
information on different fuelwood growing models, potential species available, prices, and
market expansion ifuture. It is heard that many previous attempts in promotingc&dliahave

failed and as a result, it would be very difficult to convass for fuelwood growing unless
comprehensive awareness campaign is laundhéesh attempt is viewed with some suspig

hence, it is highlighted that either government or respected private planation
companies/industries should come forward and give the necessary confidence to planters. Some
even suggest to havegaaranteegbrice and other subsidies so that people tendew that such
plantation is important

It is important to note the people consider relative price level before venturing into fuelwood
growth. It would be difficult to promote fuelwood growing among small holders unless system is
created to guarantee the growers that they receive considerablef income on regular basis

as well as sufficient final income. These conditions may be very restrictive highlighting the fact
that promotion of fuelwood growing among sraadilder farmers become difficult. Hence, it is
important to consider muiteved growing model; where many fuelwood growers with different
sizes. It might be quite illogical to promote fuelwood growing at household levieutalim
district given the soci@conomic conditions of the district.
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1.18lIssues arising from Commercial spply and Industrial applications

It was highlighted that a irreparable damage could incur if industrial applications increased
within a short period of time. Such increase in demand could endanger the surrounding
environment having far reaching consequendtis reported thaPuttalamdistrict witnessed

some drop in canopy coverage due to heaving demand for timber (even small and medium size
trees). For instance many participants highlighted the fact that reserved lands as well as state
forest are undethreat due to increase in fuelwood prices in recent years. They maintained that
traditionally illegal felling of trees in those sources were reported only for the purpose of timber,
however, in recent years illegal felling was reported for the purposeleidod. It is argued that

a sizable amount of fuelwood used by brick and tile factories are sourced from reserved land and
state forest. The participants cited some recent incidents of arresting people involved in illegal
felling.

Hence, it is imperativéhat government come up with necessary regulations to before promoting
factories to meet their energy requirement through fuelwood.

Its reported that some of the existing rules and regulations prevent the emergence of a fuelwood
market. This especialtyue due to difficulties in transporting eaffs from timber production. A
system should be introduced to creatmarket which only exist®r certified and legal species

of fuelwood.

Projections of fuelwood potentiali Puttalam District
1.19Fuelwood Potential of the study area

The source and resources of fuel wood associated with the production of fuelwood at household
level was covered in the questionnaire survey of which accurate information is not available
any secondary data source presently availaHewever many sources add to the national
fuelwood production which can be estimated using secondary data available. Consequently,
based on the given methodology in Raot this report, the potential fduelwoodwasestimated

for different sourcebased on the land usethe specified locations.

Estimations have beayiven two categories: (a) fuel wood which could be extracted at present
and (b) additional potential quantities if the unutilized lands saritably developed as agro
energy plantations. The following points should be noted:

- ANFor est Landso are considered as Forest
once the trees reach maturity. @ffts (pita palu) and branch woods are takerfuel
wood.

- The following categories of lands are considered for future developments a&dengy
Plantations: Grass lands, Barren Lands, Chena Lands and Sand.
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- The quantities of fuel wood presently extractable or extractable in future are considered
asnil (zero) for the following categories of lands: Abandoned paddy lands, Marshy lands,
Par ks, Pl Scplgpr canndd su,ncil assi fied | ands.

The values havbeenestimated at DS level fdPutalam district base on the existing land use
and land coverwhich are given in Tablé.24.

The spatial distribution of the fuel wood potentialHotalam District is given in Rgure 1.14.

There are very clear Geospatial variations and relationshipstigtspatial distribution of the
prominent land use pattern
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Table 1.24: Fuel wood potential of Puttalam District

Fuel Wood Presently Extractable (tonnesly)

Additional Fuel

Total

DS Division Wood Extractable
(tonnesly)
Coconut | Homestead Other Total Scrub

Anamaduwa 2437.742| 7922.748627 5242.192 15602.68266 236404.1443 236404.1443
Arachchikattuwa 4179.975 11158.36345 2664.331 18002.66901 54985.68485 54985.68485
Chilaw 2844.756| 4307.733406 253.4244 7405.914194 27442.779 27442.779
Dankotuwa 2354.038| 5082.500964 272.0482 7708.587654 15488.12261 15488.12261
Kalpitiya 4681.362| 4887.504113 5834.029 15402.89485 31824.35215 31824.35215
Karuwalagaswewa 18479.86| 14502.04166 32707.69 65689.59847 552145.1543 552145.1543
Madampe 4095.693| 4694.844358 125.8235 8916.36082 15647.24317 15647.24317
Mahakumbukkadawala 1911.434| 4503.923155 716.8848 7132.241553 140901.7098 140901.7098
Mahawewa 2078.334| 3866.194486 345.9531 6290.481355 21034.92047 21034.92047
Mundalama 9558.461| 5406.9541 2915.793 17881.20792 55771.88493 55771.88493
Nattandiya 2625.288| 4603.982349 90.10871 7319.379463 9284.985345 9284.985345
Nawagattegama 1216.276| 4453.980956 2348.525 8018.781899 32726.28305 32726.28305
Pallama 3466.26 | 9483.443469 2169.566 15119.27 52982.73081 52982.73081
Puttalam 10279.15| 8089.428309 1749.366 20117.94391 256438.008 256438.008
Vanathavilluwa 13416.69| 1953.112331 33086.63 48456.43242 490659.2382 490659.2382
Wennappuwa 617.0567| 3949.480265 112.3623 4678.899282 5671.353141 5671.353141
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1.14: Spatial distribution of the projection of potential for fuelwood under different land use patternsRottalam district
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