
Forest fires for Domestic and Commercial Use of Eco system 
Services:  

A case study in Andhra Pradesh, South India 
A. Kohli1, J. Schmerbeck2, and K. Seeland3 

Abstract  

The dependence of Indian village households on fire driven ecosystem services (ES) that 
forests are providing is the focus of this paper. A survey of 557 households in 14 villages 
was conducted and focus-group discussions and key person interviews in three villages in 
the northern part of the Sadhukonda Reserve Forest, Andhra Pradesh, were made. Local 
perceptions on the importance of fire related ES derived from the forest, their importance for 
domestic use as well as marketing and the income of the households have been surveyed.   

We found that in 10 out of 14 villages the households are highly dependent on fire driven ES 
for domestic use and the households of three where equally dependent on these ES for their 
income and subsistence. Amongst the fire driven ES, the use of grasses and fuel wood 
where the most frequently mentioned. According to the respondents’ opinion the fires were 
caused mainly by smokers, hunters and careless people. Despite the high dependency of 
people’s livelihoods on forest fires there is no proper fire management plan in place nor is 
fire integrated in the actual forest management plans. It is concluded that a fire off scenario 
would have a significant impact on local livelihoods and that fire policies and management 
plans have to be carefully revised taking this into consideration. 
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Introduction  

Commons are managed by those who get benefits from them and this is not always only the 
legal owner. India’s forests are a good example as they are owned to 97% by the Indian 
government (Nagendra and Gokhale 2008), but they are used by many people who depend 
on them with their daily needs. The exact figure on how many people depend directly on 
these forests is not known. The estimates vary between 50 million people in India who 
depend on None Timber Forest Products (NTFP) (Godoy and Bawa 1993) to 275 million 
people estimated by the Worldbank (2006) who depend on India’s forests at least to a 
certain extend for their livelihood.  
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The Indian forests provide a lot of direct benefit to people who living in and around it. 
According to the Government of India (1999), the forest nearly meets 40 % of the country’s 
energy needs. According to Rai and Chakrabarti (1996) it is even 80% if the commercial 
needs are excluded. Wood can be considered as the main source of fuel in rural areas of 
India with providing more than 60% of the energy requirements (Pandey 2002). The FAO 
(2010) estimates the amount of fuel wood that is extracted from India’s forests in 2005 to be 
260 mio m³ annually which is 22% more than the amount of harvested fuel wood in 1990 and 
almost six times more than industrial round wood utilised from India’s forest in the same 
year. Fodder and other NTFP are also major direct benefits people derive from forests. The 
Indian Government (1996) estimates that 280 million tons of fodder are removed from the 
forests annually. There are no exact figures on the quantity of removed NTFP from India’s 
forests. The reason can be that much of it is utilised for domestic purposes. The Government 
of India (1999) speaks of “countless Non Wood Forest Products” and Shiva and Pandey 
(1998) state that NTFP make about 60% of the recorded revenue from forest land in India. 

However, the number of people that have to gain direct benefits from the forest and the 
amounts of products they are depending on with their livelihoods is significant. But it is not 
alone the amount of products required that will determine the impact its utilisation has on 
forests and therefore the extent to which the ecosystem will be modified in its structure and 
functioning. Equally, if not more important, are the management systems and tools that are 
applied to gain these benefits. Management tools are here understood as measures that are 
applied to forests by people to support the utilisation of one or several environmental 
services (tangible or intangible). It does not matter whether this tool is based on scientific or 
traditional knowledge, on experience, religious belief or superstition.  

Forest products used in India others than timber, are rarely managed based on systematic 
concepts and scientific knowledge (Singh 2008). But the accessibility and the supply of 
many products need a certain amount of management to ensure the supply in the required 
form. E.g. the fuel wood taken from forest can be either collected as dead branches or by the 
removal of smaller trees. As the latter is prohibited and in many areas the forest contains 
many thorny species that make the forest difficult to penetrate. The management for fuel 
wood comprises the collection of dead wood as well as providing access to the forest. Both 
can be achieved by setting the forest on fire (Schmerbeck 2003, Schmerbeck and Seeland 
2007). 

The production, provision and maintenance of grazing land are since long well known to be 
done also with the help of fire (e.g. Brandis 1897, Goldammer 1993, Government of India 
1999, Bahuguna and Upadhyay 2002). And this is not a new phenomenon. Man has used 
fire as a tool for hunting and to create pasture land worldwide for nearly 50 000 years 
(Bowmann et al. 2009) and for India it is assumed that fire was used in the same way in 
prehistoric times (Pyne 1994). Fire removes the remaining negromass of the past season 
shoots, provides easily available nutrients and leads therefore to the production of fresh new 
shots uniformly on big areas. At the same time the establishment of unwanted plant species 
that limit the supply of the fodder plants are mitigated.  

As NTFP are of major importance for livelihoods in India it is worth looking into measures to 
enhance their availability and at the role fire plays in this context. It is not much known about 



silvicultural systems that enhance the provision of NTFP (Bauhus und Schmerbeck 2010). 
Some can be cultivated in plantation (Last 2001) or can be grown in agroforestry systems 
(Kumar and Nair 2006). Within forests the provision of NTFP may be enhanced by improving 
the provision of light (Gautam 2001, Gautam and Devoe 2006) and it is likely to be 
influenced by spacing and thinning of trees (Bauhus und Schmerbeck 2010). However, 
systematic manipulation of the forest growth in order to gain NTFP is very rare (Neumann 
and Hirsch 2000). Fire in India’s forest on the other hand is known, even though not 
intensively studied, to influence the abundance and visibility of NTFP. Often cited examples 
are the provision of Diospyros melanoxylon leaves as raw material to produce beedis (small 
Indian cigarettes) as well as the burning of the underground under Madhuca longifolia trees 
to make the flowers falling on the forest floor better visible for collection (Saigal 1990, 
Goldammer 1993, Saha 2002). 

But this is by far not an exhausting list of ecosystem services derived from forests with the 
help of fire as this list is almost endless. There are many NTFP that can be added such as 
honey, prey, tubers, wild fruits, seeds and medicinal plants (Roveta 2008) as well as 
construction material, their use in pest management, religious ceremonies, protection from 
dangerous animals and even recreation (Schmerbeck 2003, Schmerbeck and Seeland 2007, 
Roveta 2008). The application of fire for these purposes has a very significant impact on 
forest vegetation and can transform high forest into Savannah or even into grassland 
(Blasco 1983, Mistra 1983, Cole 1986 Goldammer 1993, Bond and Wilgen 1996). The 
widespread use of fire in India’s forests, causing fundamental shifts from one vegetation type 
to another, underlines its obvious importance for people’s livelihood. 

A fire regime that is based on a much better empirical knowledge would allow a mix of 
ecosystem services from forests that is likely to gain a higher yield for local communities as 
well as for regional and global markets. 

The services that are linked to forest fires and their importance for the livelihoods of local 
people are assessed empirically in a study of a fire prone area in Andhra Pradesh. In this 
investigation we were identifying the fire regime as perceived by the local people, identifying 
the ecosystem services that are driven by fire and by ranking their importance for domestic 
and commercial use of 557 households of 14 villagers located around a degraded dry forest 
in Andhra Pradesh.  

 

 

 

 

 

 

 



Study area  

The study area is located in the northern Sadhukonda Reserve Forest (SRF) (lat.: 13°51’10” 
to 13°56’07” N; long.: 78°24’07” to 78°28’58” E) (F igure 1), near the city Madanapalle, 
Chittoor District, South-Western Andhra Pradesh (AP) (India). It is delineated through the 
road around the RF at the northern, western and eastern side. In the south the foot path 
from Boreddivarikota to Nakkalavarikota is the border (Figure 2). 
 
 
 
 
 
 
 

 
 
 
 
     
 
 

 
 
 
 
 
 

Figure 1 : Map of the study area in SRF.       Study area (FES 2009) or Forest cover of Andhra 
Pradesh (Forest Survey of India 2009). 

 
Figure 2: Study area location, delimited by the road        (FES 2009). 

 
This area belongs to the Central Deccan Plateau and to the ranges of the Eastern Ghats.  
Even though the climate is influenced by both the South-West and North-East monsoons it is 
reported to be rather dry. According to Kumal et al. (2004) and FES (2003) the average 

Sadhuk onda 
RF 



annual precipitation is about 650 mm with a temperature ranging from an average minimum 
15°C in winter to an average maximum of 45°C in sum mer. 

The forest comprised in the study area as shown in Figure 1 spreads over 1150 ha. The 
forest has an open canopy of approximately an averse height of three meters. The trees are 
slightly denser in ravines and more open at drier places, but is fairly equal amongst the 
entire forest given space to abundant growth of grasses like Cymbopogon montana (own 
observation). The species composition of the forest has been accessed by FES (2003) and 
does not match with any of the forest types given by the most comprehensive forest 
classification of India to date (Champion & Seth 1968). According to the tree species given 
by FES (2003) (Anogeissus latifolia, Chloroxylon switenia, Diospyros melanoxylon, Gardenia 
gummifera, Hardwickia binata, Albizzia odoratissima) the forest matches the best with the 
understory species of the Madras type of the type C1b (Dry teak forest, p. 184) for which 
Champion and Seth (1968) give higher rainfall (980 and 872mm). As far as grasses are 
concerned the only dry forest type for which Champion and Seth (1968) mention 
Cymbopogon spp. is the Red sanders bearing forest (C2, (ii)) of the Cuddapah division. 
Regarding the precipitation reported for the study area and the regional proximity, the forest 
should be classified as Southern Thorn Forest (C1, (v) Panakam Chittoor Division, AP. 
However, a more detailed work to make a thorough classification is needed for the SRF. So 
far we would conclude that the SRF represents a dry forest in a stage of transition between a 
shrub forest and a deciduous forest. It represents therefore a degraded stage of a potential 
forest type that remains unknown. But is very likely to contain a much denser tree cover and 
a very limited or absent grass cover.  

As the Sadhukonda is a Reserved Forest it is managed by the State Forest Department 
(FD). The FD implemented Joint Forest Management (JFM) incorporating 25 villages around 
the SRF. The aim of this programme is to protect this forest in order to increase its 
vegetation cover (Ravindranath and Singh 2005). Forest and fire fighting management have 
been done through afforestation programs, villagers’ education campaigns, and digging of 
fire lines (Peipert et al. 2008). Despite this fire appear in the SRF every year which can be 
accounted solely to anthropogenic ignition. The prevention measures against fires, like 
population education and information, or the more intensive watching during the summer 
period, have led to a slight improvement of the forest stands (FES 2009).  
 
 

Methodology  

The study was conducted in14 hamlets situated around the northern part of Sadhukonda 
Reserve Forest. These hamlets are located between the road and the forest (see chapter 
study area). The choice of the area and the hamlets were made due to their needs for forest 
products and services. We used two main methods: Focus Group Discussions (FGD) in 
three villages which had been identified by FES as the most depended on forest as well as a 
household (HH) survey in the fourteen villagers of the study area. The FGD served the 
identification of landscape units (LU) and forest types (FT) as perceived by the villagers and 
their importance for the villagers as well as the identification of the ES derived from forest 
and their dependency on forest fires. The household survey provides data on the villagers 
and their forest uses, particularly on the use of forest fire products and services. 



The LU & FT were first recognized with the help of transect walks across the forest. This 
method consists of an assessment of LU (e.g. village, water body, hill, forest, field, etc.) and 
FT (dense, open forest, etc.) performed with the help of a few villagers. This description of 
the environment around the villages yields, according to the people’s perception, to know the 
different landscape units & forest types (LU & FT) (Liswanti and Basuki 2008).  
For this study, two transect walks per hamlet were made. We started at the centre of the 
village and walked toward the forest until reaching its edge. We collected data about the tree 
species inside the different sections, and concerning the section “forest” we walk a sufficient 
distance inside to collect this information. In addition we obtained a description of the 
different FT known to the villagers.  

As we wanted to know to which extent social settings drive forest fires we assessed data on 
the dependency and importance of domestic use and income generation of fire driven 
ecosystem services (ES). The empirical data of the HH survey allowed for the calculation of 
dependency indices while the FGD gave further required information on reasons for fire, 
whether a service depends on fire.  

Focus Group Discussions 

The hamlets surveyed for the FGD were selected according to their dependency on forest, 
which was elaborated with FES’ staff. FES’ staffs work continuously with these people and 
know their needs and dependency on forest. The following criteria helped to concentrate the 
selection on three hamlets:  

• Forest fire is a regular phenomenon in the villages 

• Villagers use the forest and its resources to cover their own needs and/or for 
marketing purposes 

• Hamlets are included in the delimited area (Fig. 6) 

• Accessibility to the hamlets in order to be able to do the fieldwork  
 

The villages are summarized in Table 1: 

Table 1: Selected villages for the FGD discussion. The dependence 
on forest is based on FES’s staff knowledge; data about the total 
amount of households (HH) were provided by FES Madanapalle. 

Hamlets Dependence Total HH 
Boyapalle – Chinna Boyapalle High 57 

Nakkalavarikota High 47 

Boreddivarikota Medium 43 

 
The focus group discussions (FGD) had two principal parts. The first one contained a listing 
and scoring (Pebble Distribution Method (PDM) exercises about people’s perceptions on the 
importance of the different landscape units in the surrounding of their villager for their 
livelihoods as well as the management tools they use on these LU.  
 
Assessing a Dependence Level 

Several indices where calculated to show the dependence on fire driven and none-fire driven 
ES. All indices where standardized and combined to one index that reflects the general 
dependency on these ES. The fire dependency of forest products was assessed in several 



ways. One important source of information was the statement of the villagers in the FGD 
reflecting their perception of a product’s availability due to forest fire, while additional 
information was taken from scientific publications. All indices were calculated on villager 
level. 
 
Domestic use: Domestic Dependency Index (DDI) 
The respondents were asked to state the importance of forest products for the domestic use 
in relation to its marketing by choosing from proportions of 10% steps (Domestic 
use/marketing: 100/0; 90/10….0/100). These data where then allocated to three categories 
of dependence on forest ES from domestic use as given in Table 2. 

Table 2 : Allocation of the ratio of forest ES for domestic use/marketing to three categories of importance for 
domestic use 

Domestic use of forest ES 
 

High (Dh) Medium (Dm) Low (Dl) Not dependent 
0 / 100 30 / 70 60 / 40 100/0 
10 / 90 40 / 60 70 / 30  
20 / 80 50 / 50 80 / 20  

Use ratio (in %) 
Marketing / Domestic 

use  
  90 / 10  

 

The statements of the households were counted on village level and the proportion of each 
categories amongst all statement where calculated. For the index those figures where 
weighted differently and divided by 100 to get a value between 0 and 1:  

100
25,0*5,0*1* DlDmDh

V

PPP
DDI

++=  

DDIV is the index for each village, ∑= Dx

ES

Dx h
N

P *
100

 is the proportion of the categories 

domestic dependence Dh, Dm and Dl in the respective villager and NES is the total number 
of ES named in one village  

Marketing: Market Dependency Index (MDI) 
 
The MDI was calculated based on the same categories as given in Table 3 which is the 
reverse of the DDI index. The index also gives a value between 0 and 1: 

Table 3: Allocation of the ratio of forest ES for domestic use/marketing to three categories of importance for 
marketing 

Marketing use of forest products and ES 
 

High (Mh) Medium (Mm) Low (Ml) Not dependent 
100/ 0 70 / 30 40 / 60 0/100 
90/ 10 60 / 40 30 / 70  
80 / 20 50 / 50 20 / 80  

Use ratio (in %) 
Marketing / domestic  

  10 / 90  

 



100

25,0*5,0*1* MlMmMh
V
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While the calculation is similar to the one for the DDI just with ∑= Mx
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Mx h
N

P *
100

 

Income Importance Index (III)  
 
To see (and also as a control measure) if the selling of product is relevance for the income of 
the household we calculated the Income Importance Index (III) based on the ranking of 
importance done in the HH survey. The importance has been ranked as follows 
 

1: Can't without, 2: Important, 3: Not so important, 4: not important at all 
 
The ratio of the statements to the total number of interviewed households was calculated 
and weighted according to the following formula: 
 

33.0*66.0*1* 321 PPPIIIV ++=  

 

while Px is the proportion of the household statements 1-3 
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Results  

In this chapter we first look into the Landscape Unites (LU) and Forest Types (FT) that the 
respondents have identified in the FGD. This covers all elements in the landscape, their 
description and their importance as perceived by the respondents. The forest fire regime will 
then be described out of the perspective of the people involved in the FGD’s. This may does 
not give a true picture in an empirical sense, but an estimate on intensity in which fire is 
present. We link then forest fires and ES as well as local livelihoods by pointing at the fire 
driven ES the reasons behind fire and the different indices showing the important of fire for 
the domestic use as well as household income. 
 
Landscape units and Forest types identified 

The villagers have identified only two forest types (forest hill and forest foot hill) but 11 
landscape units (see Table 4). 
 
 
 
 
 
 
 
 



Table 4: Classification, Description and Use of Forest Types and Landscape Units, according to the people’s 
perception. (The local name is mentioned in inverted commas. Some units are aggregated under a general unit 
and quote in brackets.) 

Landscape Units & Forest Types Description & Use  

Forest hill “Adavi” 
(forest hill, Amla forest, Wrightia forest, 
Anogeissus forest, Acacia forest, forest with 
caves, - with big stones, dense forest) 

Place with high elevation, trees, and stones. The majority 
of animals live there.  
Unit used to obtain many resources and ES, like water, 
fruits, wood, to hold a religious ceremony, etc. 

Foot hill forest “Nela Adavi” 
(foot hill, foot hill with water tanks,- with smooth 
soil, - with red soil,- with low elevations) 

Flat area in front of a forested hill, with trees, plants and 
stones. 
Used for cattle grazing and forest products collection. 

Village “Palli” 

Place with houses where the villagers live together, the 
cattle herds stay there too. 
A security measure to be together and to be able to protect 
each other. 

Fields, crops “Polamu” 

Place for growing crops and cattle grazing after the 
harvest. 
Cultivation of crops and vegetables, used for the own 
needs and to earn income with the surplus sale. 

Markets “Santha” 
Place to sell and buy diverse products (food and non-food). 
Used to sell the collected forest (and agricultural) products, 
earn an income and buy the remaining necessary products. 

Temple in the forest hill “Gudi adavi” 
Place to pray to the gods, celebrate festivals & worships. 
Used few times per year to ask the gods for more rain, and 
to celebrate festivals and worshipping. 

Drains “Kona” 

Deeper place where the water is collected in water tanks; 
denser vegetation grows along the drains. 
Useful for filling the water tanks, to feed the cattle with 
better grass and for drinking water supply. 

Water bodies, water tanks “Kunta” 
Harvesting place for rain and drain water. 
Used for drinking (villagers and cattle). 

Fallow lands “Bidu” 
Unproductive fields without crops.  
Used for cattle grazing if grass is available. 

Hillocks “Gutta” 
Heap of stones, small area with a slight elevation.  
No particular use, some times for the cattle grazing. 

LU named in only one of the three villages 

Gathering place “Pashuvulamandha” 

Wide area at Boreddivarikota, where the cattle is gathered 
before being sent to the field or forest for grazing. 
Facilitate the gathering of cattle and collection of the 
produced manure (fertilizer for the fields). 

Rocky place “Marrimekala bhanda” 
Large rocky place above Boreddivarikota.  
The rock was used in the past for construction purposes. 
Nowadays it serves to watch the cattle. 

Streams “Vanka” 

Water from the drains and rain water are collected in the 
water tanks. (at Nakkalavarikota) 
Used for drinking; grass and trees grow well at the stream 
bank.  

 

Both forest types got the highest importance value in the scoring exercise on average of all 
exercise in the three hamlets (see Figure 3). 



 
Figure 3 : Over all (all three hamlets) importance of landscape units and forest types 
according to the villagers’ perception. The importance value ranges from 0 to 100. A 
high importance value indicates that the respective item is more important than 
another one with a lower value.  

 
A clear preference for both forest units is visible, but the hamlets at the fringe of the forest, 
Boyapalle and Nakkalavarikota, are classified as highly dependent on forest, show a 
preference for the forest hill, the foot hill, and the village.  

The scoring results for Boreddivarikota, medium dependence on forest, differ from the other 
hamlets. They show a preference for the foot hill, followed by the temple in the forest and the 
market. The unit “forest hill” was ranked lower then by the other two hamlets.  

 
Forest fire regime 

The interviews with the informants (villagers’ FGD and key persons) provided an overview 
about the fire regime as perceived by the respondents. The responses are consistent in their 
statements regarding the fire regime (Table 5). 
 

Table 5: Fire regime in the northern part of SRF 

Period: February to April 
Frequency observed per village: 1-2 times / period 
Duration: ½ day – 4 days 

Vectors influencing the fire: 
Wind and presence and 
abundance of bodha grass 

 
The period in which fire occurs is the hottest and driest time of the year (April and Mai) (FES 
2003). The respondents reported that the ignition of fire is often related to festivals and 
according to the local sources starts after the festival season in February.  
 
Forest ecosystem services and their link to fire 

During the HH survey (557 interviews) as well as the FGD a total of 38 ES (and groups of 
ES) were reported. Out of them 22 (58%) have been identified as being available due to the 



presence of fire in the forest. Table 6 lists the ES according to the frequency they were 
mentioned in the HH interviews and indicate those which are caused by fire. 
 

Table 6 : ES and groups of ES reported in the HH survey (percentage of reported products of the 
total interviews (557), ES related to fire are in bold.  

ES % ES % 

Bodha grass (Cymbopogon montana) 71 Soapnut (Sapindus emarginata) 4 

Fuel Wood 68 Medicinal plants (different species) 4 

Agricultural tools 43 Beedi leaves (Diospyros melanoxylon) 3 

Other grass 40 Leafcup (different species) 3 

Festival/Temple 39 Sarapapu  (Buchanania lanzan) 2 

Amla  (Emblica officinalis) 29 Gum  (Anogeissus latifolia) 1 

Construction poles 21 Jamun fruit (Syzigium cuminii) 1 

Bikki (Gardenia gummifera) 20 Ulinja (Dyospyros chloroxylon) 1 

Accessibility to forest 20 Bark (different species)  1 

Honey (Apis dorsata) 18 Flowers (different species) 1 

Wildpalm fruit (Phoenix sylvestris) 15 Other NTFP 1 

Other fruits 15 Reni (Ziziphus jujuba) 1 

Roots (different species) 12 Decoration <1 

Custard apple (Anona squamosa) 11 Red mud <1 

Safety from snakes, scorpions 10 Karakkai  (Terminalia chebula) <1 

Broom stick  (Aristida setacea) 10 Nannari roots <1 

Grazing  10 Stones for powder <1 

Mushrooms (different species)  10 Wild turmeric <1 

Hunting 9 No answer 9 

Tree pest management 4   

 
The first column most often names ES derived from forests which are caused by fire and 
amongst the ten most often named ES seven are fire driven. This indicates already an 
importance of fire for the provision of ES and therefore for local livelihoods. The majority of 
the named ES are tangible products while the intangible services like safety from dangerous 
animals as well as the maintenance of the accessibility to the forest are fully depending on 
fire. 

Apart from the ES people got form fire they were asked, what the lightning of fire actually 
causes. The respondents named 23 reasons (13 in the HH survey and 10 in the FGD). 
Some of these reasons match with the fire driven ES and some do not (see Table 7). 
 
 
 
 
 
 
 
 
 
 
 



 
Table 7: Aggregation of fire driven ES and causes for forest fire reported by the respondents of the 
HH survey. 

Reasons to set fire to the forest Fire products cor responding to the reasons 

Bodha grass production Bodha grass 
Fuel wood production Fuel wood 
Grass improvement Grass, broom stick grass 
Festival, religious purpose Festival/Temple in the forest 
Accessibility to the forest Accessibility to the forest 
Honey collection with smoke Honey 
Safety from snakes and scorpion Safety from snakes and scorpions 
Herdsmen Grazing 
Hunting Hunting 
Pest management Pest management 
Beedi leaves contractors Beedi leaves 
Leaves regeneration Leafcups 
NTFP improvement Amla, sarapapu, gum, bark, other NTFP, roots, 

karakkai 

Remaining reasons without corresponding fire produc ts 
Beedi smokers, carelessness, superstition, vengeance, fire spreads out from burning fields, 
tradition, intimidation, charcoal production, unknown person, don’t know 

 

The most often mentioned causes for forest fires where people who smoke beedis in the 
forest, hunting and accidental fires which do not relate to the frequency of the respective fire 
driven ES (see Figure 4). 

 

 
Figure 4: Comparison of the appearance of fire products and the causes for forest fires from the HH survey.  

 
The frequency is the number of fire incidents people observe in the vicinity of their homes 
and not the number in the northern Sadhukonda RF. That means each village or hamlet 
faces fire once or twice between February and April.  



The duration of fire varies between some hours to many days due to the velocity of fire 
spreading, which is influenced by the wind, the dryness and height of grass, and/or the 
reaction of people to put the fire off.  
 
Dependency on forest fire related to domestic use a nd income 

The Domestic Dependency Index (DDI) for ES from forest has been calculated on village 
level and reflects the statement of each household in relation to all households in the village 
(see Figure 5). 
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Figure 5: Village wise Domestic Dependency Index (DDI) for non- fire driven 
and fire driven ES based on the HH survey. The DDI indicates the 
dependence of ES from forest in relation to the marketing of these services. 
A DDI of 0 indicates no dependence of on forest ES and a value of 1 
indicates that all ES from forest are used domestically.  

 
The DDI for all villages shows that most of the ES are used for domestic purposes and that 
the requirement for those ES depends to a large extent on forest fires. Only two villages 
depend to a lower extent on forest fires for their domestic needs.  
 
On the other hand do the interviewed households use a relatively small proportion of the 
utilised ES to procure income by marketing them (see Figure 6). More than half of the sold 
products in three out the four villages selling forest products are dependent on the use of 
fire. But the dependency on forest fire is far below that for forest products domestically used.  
 



0,00

0,10

0,20

0,30

0,40

0,50

0,60

0,70

0,80

0,90

1,00

Ball
ap

ur
am

pa
lle

Bod
ag

un
tla

pa
lle

Bor
edd

iva
rik

ota

Boy
apa

lle

Ella
pa

va
rik

ot
a

Gop
idi

nn
e

Ja
ra

pati
 D

inn
e

Ket
tire

dd
iga

rip
all

e

Kot
ala

Kot
ha

pa
lle

Nagu
riv

an
dlapa

lle

Nakk
ala

va
rik

ota

Vas
ant

ha
pu

ra
m

Vup
pa

lur
iva

nd
lap

all
e

All H
H

Fire driven ES

None fire driven ES

 
Figure 6 : Village-wise Market Dependency Index (MDI) for non- fire driven 
and fire driven ES based on the HH survey. The MDI indicates the 
dependence of ES derivate from forest in relation to the marketing of these 
services. A MDI of 0 indicates no dependence on forest ES and a value of 1 
indicates that all ES derived by the villagers from the forest are sold in the 
market.  

 
How important the income from these products for the household is shows the next figure 
(Figure 7).  
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Figure 7 : Village-wise Income Importance Index (III) for non- fire driven and 
fire driven ES based on the HH survey. The III indicates the importance of 
the respective ES for their household income based on a categorisation by 
the villagers from “Can’t do without” to “Not important at all”.  

 
Wherever ES from forests are sold to increase the household income, they are based on the 
use of fire and contribute to it significantly. Without these products the income of households 
in two villages (Bodaguntlapalle, Nakkalavarikota) would have to be substituted by almost 
50% from other sources. 
 



Discussion and Conclusion  

The case studies comprised in the HH survey indicate a strong dependence on ecosystem 
services in a dry forest region of South India in general and to those utilised with the help of 
forest fires in particular. The intensive use of forest fires to utilise ecosystem services is not a 
new phenomena or a special feature of the study area. It seems that this is the destiny of 
most of the Indians dry forest that underwent significant changes under the impact of fires 
driven by humans (Blasco 1983, Misra 1983, Cole 1986). The transformation of the 
vegetation cover and the deterioration of once dense forest to open forest is known all over 
the world (Bond and van Wilgen 1996). Analyses from other Southeast Asian areas, like 
East Kalimantan and Sumba and Flores, which have comparable vegetation formations 
(degraded dry forests and Savannah grasslands) and a similar history of colonial and post-
colonial forest management show comparable developments in land use (Russell-Smith et 
al. 2007, Tacconi and Ruchiat 2006).  
 
This study shows that the negative effect that fire has on the forest in terms of biodiversity 
and biomass loss (see Bond and van Wilgen 1996) is applied purposively by the forest 
dwellers and users: it supports the provision of ecosystem services that are essential for the 
subsistence of many of their households. This dilemma between forest wealth and the 
dependence of local communities on the actual degraded stage of it raises several 
questions. Is the actual use efficient regarding the obtained products? How is the 
relationship between using forest products with regard to the trade-offs to other forest 
services like carbon sequestration, regulation of water quantity and quality as well as 
biodiversity? Do we have sufficient information to design and implement a more cute fire 
management that allows an optimisation of the ecosystem services obtained and an 
improvement of local livelihoods? 
 
We are not aware of studies that allow us to answer the first question with certainty, but it is 
very likely that the gain of ecosystem services under the current fire management regime 
stands in no adequate relation to the area burned: An entire forest is kept in a degraded 
stage to procure products that are locally esteemed but of relative low economic value. To 
address such a fire management leads us to questions of the trade-offs between the value of 
the current stage of the forest and the value of forest that is allowed to develop with little or 
no human interference. Such a stage is likely to contain much more biomass per unit land 
surface and more diversity in plants and animals. It is therefore likely to contain a higher 
diversity in forest products with a higher economic value. A fully developed forest is also 
likely to regulate water discharge from the forest and improve ground water flow (Bruijnzeel 
2004, Brown et al. 2005) as well as to store more carbon which goes lost if the forest burns 
(Jaramillo et al. 2003). We do not know what forest types would develop if there are no fires 
and what potential in biomass and diversity we would actually have and how the provision in 
quantity and quality of ES might change and in what time frame. We also do not know the 
monetary value of the current utilised products that would not be available without fire, and 
as well we do not know their monetary value that we might obtain with a different fire 
management. Furthermore is it unlikely that we have assessed all the services and therefore 
drivers for forest fire in the study area.  
 
Regarding our results, the vast extent and importance of forest fires in India in connection to 
ES in general and NTFP in particular (Singh 2008), it seems very timely to address these 



issues with a new rationale of forest management. Fire plays an important role in local 
livelihoods and the enforcement of a legal ban on fire would be little successful. It is very 
likely that local people would continue with their way of fire management. To understand 
their motivations and incorporate them in an official fire management scheme is necessary. 
This again requires a detailed knowledge on the causes and benefits of forest fires as well 
as the fire depended forest dynamics and their link to the provision of ecosystem services. 
 
Due to overexploitation of renewable natural forest resources by the local population, be it 
for their own use and consumption and income generation, the dependence on NTFP has 
separated those communities who, as it seems, cannot survive without access to NTFP from 
others who have at least partly alternative sources of subsistence or income. It has not been 
investigated whether those villages close to the northern Sadhukonda RF which are less 
dependent on NTFP, be they procured with or without using fire, have shifted to other 
sources to sustain their living or income voluntarily which were more attractive or whether 
they have may be more opportunities to get better prices for fewer products or are leading a 
more subsistence oriented lifestyle. As the range of ecosystem services is defined rather 
broadly, there is more than one plausible interpretation of the variations in dependence on 
NTFP in this area.  
 
Furthermore, societal aspects are likely to matter once forest products are harvested by the 
members of several villages. There might be competition among the villagers as well as 
between the communities to manage their forests and enact customary rights over access to 
forest products (Nagendra and Gokhale 2008) and exclude outsiders. Social cohesion to 
share in the depleting renewable natural resource base of an area is the more important the 
more degraded the environment becomes (Seeland 1993). If the dependence of villages 
within the same region on ES is highly heterogeneous it could be a positive indicator for the 
use of ecological niches and the products they provide for some villagers on which others 
are not dependent. Yet it could be that some villagers from certain villages are more 
successful in achieving products and wealth from grass and fuel wood collection and NTFP 
than others. 
 
A new and more locally adapted fire policy is required that takes societal change as well as 
the transformation of the environmental conditions due to the extensive use of fire and 
extraction of biomass into account that have an negative impact on the local water regime. A 
scientific approach to fire ecology and its application in fire dependent agrarian communities 
all over India is essential for a forest policy that has to adapt to phenomena of societal and 
environmental change. Therefore the ban on the use of fire inside forests has to be pro-
actively revised by the responsible government authorities and adapted to the challenges of 
management practises throughout the country which are not yet fully understood in their 
positive aspects and contribution to a sustainable management of endangered 
environments.  
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