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Introduction 

Charcoal is being produced and consumed unsustainably in sub-Saharan Africa and in many 

developing countries (UNDP, 2014; Neufeldt et. al. 2015). The correlation between charcoal 

production and forest degradation is well documented (Braimoh, 2006; Appiah et. al., 2009; 

Hosonuma et. al., 2012). It is estimated that from 1990 to 2005, Ghana lost a quarter of its total 

forest cover, and if this trend continues, the nation’s forests could entirely disappear in 25 years 

(Boafo, 2013). As many nations in the Majority World struggle with this issue, different 

solutions have been attempted. Solutions such as banning charcoal prove to be disastrous to an 

economy. The results of the brief yet devastating Tanzanian charcoal ban of 2006 proves this 

(Neufeldt H. et. al. 2015). Switching to an alternative fuel also appears to be generally 

unsuccessful due to overlooked socio-traditional reasons (Keil et. al. 2010; Afrane and 

Ntiamoah, 2011). Increasingly, charcoal is beginning to be seen as a necessary part of the 

solution to the problems that it is currently linked (Neufeldt H. et. al. 2015).  

This study seeks to further the work of charcoal research in Northern Ghana. Previous work 

has mapped out the operations of the charcoal market in the regions of the Upper West and the 

Gushegu District of the Northern Region (Agyeman et al., 2012). However, no research has 

analyzed the tree preferences of charcoal production and has mapped out the perceived threats of 

forest depletion in the West Gonja district, an area that is adjacent to Ghana’s largest national 

park, Mole.  

Using charcoal as a promising solution to an ever-growing fuel demand in Ghana, especially 

if that solution includes tree plantation efforts, requires more knowledge than what is currently 

available. There are signs that charcoal producers prefer to utilize certain tree species over 

others, and in Ghana, they are traveling farther distances to obtain such species (Shively et. al. 
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2010; Allotey et al. 2006; Anang et. al. 2011). Furthermore, other scholarly material has been 

done to prove that tree preference for charcoal production does occur in other countries (Shively 

et. al. 2010; Namaalwa et. al., 2009; Luoga, 2000; Okello et. al. 2001).  

Other than for investigating a substantial research gap, the general reasons to research this 

specific issue are as follows: First, this would aid the work of environmental NGO, A Rocha 

Ghana, as they continue to work with communities to develop sustainable livelihoods. Second, 

the study would supply necessary understanding to the government of Ghana if they so choose to 

formalize a charcoal sector and establish tree farming operations. A more comprehensive 

understanding of tree preferences would yield more collaboration to formulizing a sustainable 

charcoal sector which would benefit both the Ghanaian government and local charcoal 

producers. Third, the study would assist Mole National Park, giving light to the potential future 

of experiencing accumulating pressure along the borders as charcoal producers might be pressed 

to log inside the park when the landscape continues to degrade outside the park. The specific 

research objectives are as follows: 

 To identify the tree species present in the West Gonja District of northern Ghana 

 To identify tree species that can be used for charcoal production 

 To identify preferred species for charcoal production. 

 To identify any difference in perception among end users between different species 

used for charcoal. 

 To identify and map out the perceived threat of forest degradation. 

  To determine if any preferred species are perceived to have tree plantation 

potential. 

The hypothesis that this study is seeking to prove is that differences exist in the patterns of 

tree species used and preferred for charcoal production and consumption in West Gonja, Ghana. 

Furthermore, the study asserts the threat of forest degradation increases the farther one is from 

Mole National Park. 
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Methods 

The Study Area 

The study area was the West Gonja district of the Northern Region of Ghana, which 

covers approximately 4716 sq. km (See map below).  

  

The climate of the region is dominated by a wet and dry season. The wet season has an 

unpredictable start, ranging from late April to late October, peaks in June or July, and ends 

around August. According to the 2010 analytical report of the district profile of West Gonja, 

which was accomplished by Ghana Statistical Service, an average of approximately 1144 mm of 

rain falls annually. The rainstorms are torrential in nature, at times having 300 mm fall per hour. 

Because of this, floods and erosion is common. The dry season is characterized by “harmattan” 

winds which are dusty and cooler in the morning but quite hot by noon. The average monthly 

West Gonja District, Northern Region, Ghana 
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temperature is 27 degrees Celsius. Farming, which is a dominant occupation in the area, renders 

the majority of the population unemployed during to the long dry season. Because of these 

increasing inconsistencies in rain patterns due to climate change, many farmers are resorting to 

other income generating activities such as illegal logging and charcoal burning—which creates 

an exacerbating cycle that, in turn, aggravates climate change. 

West Gonja is situated within guinea savannah. The vegetation cover of the district is 

influenced by the various agricultural methods such as shifting cultivation and slash and burn 

practices. Trees tend to be scattered except in valleys where forests can grow. Most trees are 

deciduous.  

The Study Population 

A total of 81 interviews were conducted with 40 consumers residing inside the district 

capital of Damongo and another 41 producers located outside Damongo, in the neighboring 

villages. Producers were recruited from villages outside Damongo since scholarly material, as 

well as personal experience, indicated that charcoal producers usually are located in more rural 

settings (Shively et. al. 2010; Kammen and Lew, 2005). Participants were interviewed from 12 

villages located across West Gonja. Three villages were visited in each cardinal direction and are 

indicated on the map on the previous page. 2 to 4 producers were interviewed per village. Upon 

entering a village and meeting a village chief, producer participants were recruited by either the 

village chief directly guiding us to charcoal producers he knew or in giving us verbal permission 

to randomly sample any producers we could find. Consumers were recruited from Damongo 

since Damongo is a relatively urban location compared to other communities and being the 

capital of the West Gonja district, over half of the district population is estimated to live in 

Damongo. The study intentionally chose only women to interview for the consumer portion of 



Sawyer 6 
 

the research since it could be qualitatively and culturally observed that women were dominantly 

the ones responsible for cooking, and thus used charcoal the most. 

Information Assurance 

The study followed and was approved by Wheaton College’s Institutional Review Board 

protocol under exempted review. Interview participants had to be at least 18 years old. Prior to 

each interview and upon the description of the research, verbal informed consent was obtained 

from each participant. The study carefully protected the identity of each interviewee and formed 

a safe-guard for possible vulnerable populations by utilizing a coding system to identify the 81 

participants. Producers were represented by “P1, P2, P3…” Consumers were represented by a 

“C1, C2, C3…” Numbers indicate the chronological order of interviews accomplished. Since the 

literacy rate is relatively low in the study area, a set of questions were written in English and 

verbally translated to the native language by a local assistant. Responses were recorded on a 

prepared survey sheet. Demographic questions relating to location, gender, and age were asked 

to determine if the study was representative of the local population and other global charcoal 

producing/using populations.  

Surveys 

Producers were first asked a total of 10 questions. The first five questions progressively 

narrowed the research to determine ultimate preference of tree species. Each additional question 

had a topic which addressed a certain scope of the study. Consumers were asked 6 questions that 

related to the user’s perspective and use of both wood and charcoal fuels. Appendix I will 

contain the total questions asked in both surveys. 

 

 



Sawyer 7 
 

Results and Discussion 

In terms of demographics, the average age of the charcoal producers sampled was 35 years 

old, which is consistent with previous research that considers most producers to be roughly 

between 21 to 41 years old (Agyeman et al., 2012; Anang et al., 2011).  

113 species were mentioned to exist in the West Gonja District. Appendix II will have all the 

names of the species listed as well as the number of times each were mentioned.  The study was 

unable to translate the vast majority of mentioned species from the local dialect to their botanical 

name. However, 19 out of 25 of the most commonly mentioned species could be identified to 

their botanical name (Appendix III). 

 

Table 1 shows the top six species mentioned by producers and the percentage of producers 

preferring each given species. The comparison reveals a heavy preference on the Kabung 

species, Burkia africana. This comparison also reveals that, though Rosewood and Sheanut are 

mentioned with around the same frequency, Kabung is the one that is dominantly more preferred 

for charcoal production. The reasons behind the decrease in preference for Rosewood and 

Sheanut may be because of the other ecological services that they produce. Rosewood has a 

hardness of wood that makes the species commonly used for furniture. The fruit of the Sheanut 

tree is a popular ingredient for cosmetics. Overall results for the narrowing of tree preference for 

Table 1: Percentage of charcoal producers identifying specific species 

Local Name       Botanical Name As present in area       Preferred for charcoal making 

Sheanut Vitellaria paradoxa 98% 22% 

Kabung Burkia africana 88% 71% 

Rosewood Pterocarpus erinaceus 83% 20% 

Kanyan Daniellia oliveria 63% 2% 

Chiche Propsis africana 63% 17% 

Kamo Terminalia avicinnoidis 56% 2% 
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charcoal (species mentioned, species that are usable, species used, species preferred) can be 

found in Appendix IV. 

Since there is a tree preference for charcoal production, this supports the idea that charcoal 

production tends to cause forest degradation rather than deforestation. This would justify the 

results found in previous studies that looked at the land cover change from charcoal production 

(Braimoh, 2006; Chidumayo and Gumbo, 2013; Mwampamba et al., 2013). Ghana will therefore 

undergo a gradual process of forest degradation rather than deforestation since producers seem to 

prefer certain trees over others. Efforts to introduce tree plantations into the charcoal supply line 

should consider these preferred trees. Given the information of which trees producers tend to 

prefer and in order for there to be a sustainable logging of trees in the future, it is necessary to 

transition into discussing how producers view the potential of tree plantations. 

Figure 1 displays the different perceptions of tree plantation potential. Two-thirds of the 

producers saw tree planting potential for at least some of the preferred species. The two most 

common species that producers mentioned to have some potential of being planted was Sheanut 

(Vitellaria paradoxa) and Chiche (Propsis Africana). However, one third of them saw no need or 

no possibility of tree farming. A common perceived obstacle that prevented tree farming for 

producers was that some of the preferred trees apparently had “no seeds”. “God is the one who 

plants the seeds,” said one producer, “We can’t finish the trees. There are no seeds for the trees.” 

24 out of the 41 producers (nearly 60%) referred to at least one tree that could not be planted 

because they believed this paradigm that some trees have “no seeds”.  
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    Figure 1: Perception of Tree Plantation Potential 

 

This implies that there is a fundamental misunderstanding of the biological nature of tree 

reproduction. The implications for such a misunderstanding could be a barrier deterring tree 

plantation potential. It should also be noted that one producer advised that efforts should be 

focused not so much on planting and growing trees but on protecting the already growing trees 

from the seasonal fires of the dry season and the vegetation destruction which results from 

uncontained cattle herds. To assess the urgency of the tree plantations, the discussion will move 

to analyzing the perception of how threatening deforestation and degradation is to the producers 

across West Gonja. 

Figure 2 illustrates how 60% of producers saw deforestation or degradation (DD) as a threat 

while nearly 30% saw no threat of DD. The remaining 10% saw DD as potential threat. To 

determine the distribution of these perceptions, the data was coordinated geographically, 

dividing the data into producers found in each cardinal direction (Figure 3). The producers in the 

south and east were much more likely to see DD as a threat than the producers of the north and 

west. This is most likely due to the presence of the forest preserve of Mole National Park located 

northwest of Damongo. 

7%

27%

66%

No Need Not Possible Possible with Some Trees
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     Figure 2: Perception of Deforestation and Degradation Threat 

 

Figure 3: Perception of Deforestation and Degradation by Cardinal Direction 

 

To verify that the frequency distribution is statistically significant, a Chi-Square test was 

conducted. Figure 4 shows a mosaic plot that details the contingency analysis associated with the 

perception of DD relative to direction. When the outcome of the Chi-Square value was compared 

with the appropriately matched 0.5 alpha p value, the results indicated that there was, in fact, a 

statistical difference between DD perceptions based on direction. 
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     Figure 4: Contingency Analysis of DD Perception by Direction 

 

Since the intensity of perceived DD threat is statistically greater in the south and east than the 

north and west, this indicates that those in the south and east are the most vulnerable to resource 

depletion. In other words, those who will feel the first consequences of forest degradation will 

most likely be those who are farther away from Mole.  The implications for such results imply 

that the vulnerable producers found south and east of Mole will be forced to relocate—perhaps to 

the north or west—in search of a larger source of wood. As more producers relocate nearer to 

Mole, the National Park service will experience increasing incidences of illegal logging. 

Therefore, the most urgent location for the potential of tree planting may be located in these 

southern or eastern villages.  

According to Figure 5, there appears to be a significant misunderstanding between what 

kinds of trees producers think consumers prefer in their charcoal and what consumers actually 

reported that they prefer. While producers thought consumers preferred Kabung and Chiche, they 

actually preferred Rosewood and Sheanut. This may be due to the other economic services that 

Rosewood and Sheanut offer. Yet, another alternative explanation is that consumers actually do 
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not have a preference and named the only species that they knew of. For while the producers 

could collectively mention over 100 species of trees, the consumers could only name 10—two of 

which (Rosewood and Sheanut) were mentioned much more frequently than the others. 

Figure 5. Consumer Tree Preference Perceived by Producers Compared to Self-Report by Consumers 

If the former explanation is true, then there is a heavy demand for two types of charcoal—

Rosewood and Sheanut. The implications for such a disconnected perception may validate the 

benefits of having a regulated charcoal sector. This may clarify producer-consumer 

communications and expectations. On the other hand, if the second explanation is true and there 

is a lack of knowledge between the qualities of differing charcoal types, then there is actually no 

significant preference or difference in the consumption of charcoal despite 100% of consumers 

agreeing with the statement that different types of trees produce different types of charcoal.  

Table 2 addresses the question that investigated the challenges of charcoal production for 

producers. This question was primarily perceived to address challenges associated with physical 

labor as opposed to resource deficiency (lack of trees from forest depletion). A majority of those 

interviewed referred to charcoal’s toll on health, producing fever and decreasing the ability of 

sleep. This data is helpful since initiatives can now focus on specific ways of alleviating these 
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challenges through creating safer methods of producing charcoal other than through the use of 

the traditional mound. 

Table 2: Challenges of Charcoal Production 

% Mentioned Challenge 

63% Impacts Health (fever, burns, loss of sleep, etc.) 

61% Excessive Heat 

61% Excessive Labor 

15% Inhalation challenges (dust or "gas") 

7% Requires Attentiveness  

 

Table 3 describes the occasions where wood is used instead of charcoal. A significant 

portion of consumers use wood for producing large amounts of food for occasions where many 

people are gathered (i.e. weddings, funerals, naming ceremonies, etc.). Other instances where 

wood is used more frequently than charcoal is during the dry season, when the overgrowth of 

vegetation is dried up and does not deter people from collecting wood. This implies that wood 

will always be used at some capacity no matter how affordable/accessible charcoal becomes for 

consumers.  

              Table 3: Occasions for Wood Use Instead of Charcoal 

% Mentioned Categories 

53% For Large Quantity Cooking 

25% When it's more affordable 

10% During Dry Season 

5% Quick needed Occasions 

3% To sustain business 

3% Fair weather 

 

Table 4 displays the mentioned benefits of charcoal. The most frequently mentioned 

benefit of charcoal is its portability. These results are largely consistent with previous work 

accomplished (Afrane and Ntiamoah, 2011; Shively et. al. 2010; UNDP, 2014). 
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Table 4: Mentioned Benefits of Charcoal 

# Mentioned Categories 

15 Portability 

10 Faster Cooking 

8 Smokeless Nature 

8 Cleanliness 

8 Accessible 

3 Affordable 

2 Safer 

2 Reliability 

2 Good for Multitasking  

 

Conclusion 

 The Food and Agriculture Organization (FAO) estimates that every unit of charcoal 

requires 4.35 units of wood (UNDP, 2014). If charcoal is ever going to be a part of a sustainable 

solution, some form of reforestation has to be innovated. If the trend of forest depletion 

continues, Mole National Park will face increasing pressure from illegal loggers and charcoal 

producers. Further research needs to be done for a sustainable future to become a reality. The 

next step would be to assess the growth rates and the quality of the preferred species of charcoal. 

Additionally, using other forms of biomass for charcoal production should be investigated and 

innovated. For example, the International Network for Bamboo and Rattan (INBAR) is 

promoting “Bamboo Charcoal” technologies. Considering the durability, growth rates, and how 

it can be grown in Ghana, constructing bamboo plantations is another idea of dealing with the 

charcoal demand without suffering from forest degradation.  
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       Appendix I: 

Surveys 

 

 

 

Questions asked to Producers 

 

1. What tree species are in the area in which you collect wood?  

2. What species can be used for charcoal production?  

3. What species do you use for charcoal?  

4. What species do you prefer for charcoal?  

5. Which species do you think consumers prefer? 

6. Do you think there is a potential of tree farming/plantation of any of these preferred 

species? Please explain.  

7. How many bags of charcoal would be produced after burning a typical mound of wood?  

8. Do think deforestation and degradation affects your charcoal production?  

9. How much in royalties or revenue do you pay to the Chiefs or District Assembly?  

10. Are there are challenges you face during the production of charcoal? 

 

 

 

Questions asked to Consumers 

 

1. Do you think different types of tree produces different type of charcoal? Please explain. 

a.  If yes, which do you prefer?  

2.  How often do you use wood?  

a. Rarely  0-25% 

b. Sometimes 25-50% 

c. Often 50-75% 

d. Almost Always 75-100% 

3. When do you use wood instead of charcoal? (Open-ended response) 

4. How much charcoal do you usually buy per week? Per month? 

5. Why do you use charcoal?  

6. Do you know of any alternatives to charcoal? 

a. If yes, what are these alternatives?  

b. Are these alternatives affordable for you? 
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Appendix II: 

Total Tree Species Mentioned in Area by Producers 

 

 

Species  Count 

Sheanut 40 

Kabung 36 

Rosewood 35 

Chiche 26 

Kanyan 26 

Kamo 23 

Kacobe 21 

Mango 20 

Kowa 19 

Dawadawa 16 

Tala 14 

Mohogany 11 

Chichi momboy 10 

Kiche 10 

Kipok 10 

Kingilinge 9 

Kawool 8 

Krobotay 8 

Bawba 7 

Kakali 7 

Kapeabe 7 

Neem 7 

Kawo 6 

Shea (m) 5 

Buata 4 

Cashew 4 

Black Bearing 3 

Challanchingoh 3 

Furrbacha 3 

Gongong 3 

Kapiny 3 

Banimualiway 2 

Gah 2 

Kafullway 2 

Kakanta 2 

Kalemfu 2 

Kapoli 2 

Kinyenenbi 2 

Moranga 2 

Pawl Pawl 2 

Pinanche 2 

Tanciriga  2 

Yeahya 2 

Alongkonbung 1 

Bananna 1 

Batah 1 

Binberry  1 

Binomolaway 1 

Blantoetoe 1 

Bondaga 1 

Bontwo 1 

Cacanta 1 

Catche 1 

Cawaba 1 

Chakbambary 1 

Chumawonchea 1 

Cocoalugunian 1 

Cotokoo 1 

Chiferee 1 

Enkali 1 

Funacha 1 

Furrbi 1 

Gongonturbe 1 

Goong  1 

Kachinachabe 1 

Kafulga 1 

Kakantan 1 

Kalbell 1 

Kalsago  1 

Kaopa 1 

Kapolow 1 

Kapoolay 1 

Kapotapota 1 

Kawamapiga 1 

Kayasi 1 

Kinginling 1 

Koco 1 

Kogee 1 

Koshintree 1 

Kotree  1 

Kuelco 1 

Kunga  1 

Kwabala 1 

Lemon 1 

Lime 1 

Lingberi  1 

Lingbng  1 

Matchara  1 

Mooh  1 

Moontokila 1 

Nayzear  1 

Pahng  1 

Petepete 1 

Plancheesa 1 

Pomaliga 1 

Prengpreng 1 

Puotree 1 

Quotree  1 

Salimbyong  1 

Salimdeoung 1 

Sapalay 1 

Sasola  1 

Tamarin 1 

Tangsheargu  1 

Tantanora 1 

Teek 1 

Tobrazee 1 

Vooh  1 

Walogoh  1 

Wawa 1 

Woabalah 1 

Woobala 1 

Yessa 1 



 

Appendix III: 

Local Species Translated to Botanical Names 

 

 

Local Gonja Name Botanical Name 

Sheanut Vitellaria paradoxa 

Kabung Burkia africana 

Rosewood Pterocarpus erinaceus 

Kanyan Daniellia oliveria 

Chiche Propsis africana 

Kamo Terminalia avicinnoidis 

Kacobe Diospyrous mespiliformis 

Mango Mangifera indica 

Kowa Afzelia africana 

Dawadawa Parkia biglobosa 

Tala Combretum spp. 

Mohogany Khaya senegalensis 

Kipok Ceiba pentandra 

Kiche Propsis africana 

Chichi momboy Erythrophleum africanum 

Kingilinge Ficus spp. 

Krobotay Ptelopsis subarosa 

Kapeabe Lannea kerstingii 

Neem Azadirachta indica 
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Appendix IV: 

Overall Results for the Narrowing of Tree Preference 

 

Species Mentioned Usable  Most Used  Preferred 

Sheanut 40 33 11 9 

Kabung 36 38 34 29 

Rosewood 35 27 15 8 

Chiche 26 21 18 7 

Kanyan 26 4 0 1 

Kamo 23 19 7 1 

Kacobe 21 7 2 1 

Mango 20 0 0 0 

Kowa 19 10 6 2 

Dawadawa 16 1 0 0 

Tala 14 3 0 0 

Mohogany 11 7 3 1 

Chichi momboy 10 5 1 0 

Kiche 10 0 0 0 

Kipok 10 0 0 0 

Kingilinge 9 1 0 0 

Kawool 8 6 4 0 

Krobotay 8 5 4 2 

Bawba 7 6 4 3 

Kakali 7 2 0 0 

Kapeabe 7 1 0 0 

Neem 7 1 0 0 

Kawo 6 5 3 2 

Shea (m) 5 0 0 2 

Buata 4 2 0 0 

Cashew 4 0 0 0 

Black Bearing 3 2 0 1 

Challanchingoh 3 0 0 0 

Furrbacha 3 0 0 0 

Gongong 3 0 0 0 

Kapiny 3 0 0 0 

Banimualiway 2 1 1 0 

Gah 2 1 1 0 

Kafullway 2 1 0 0 

Kakanta 2 0 0 0 

Kalemfu 2 0 0 0 

Kapoli 2 0 0 0 

Kinyenenbi 2 0 0 0 
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Moranga 2 0 0 0 

Pawl Pawl 2 0 0 0 

Pinanche 2 0 0 0 

Tanciriga  2 0 0 0 

Yeahya 2 0 0 0 

Alongkonbung 1 2 0 0 

Bananna 1 1 1 1 

Batah 1 1 1 1 

Binberry  1 1 1 1 

Binomolaway 1 1 0 1 

Blantoetoe 1 1 1 0 

Bondaga 1 1 1 0 

Bontwo 1 1 1 0 

Cacanta 1 1 1 0 

Catche 1 1 0 0 

Cawaba 1 1 0 0 

Chakbambary 1 1 0 0 

Chumawonchea 1 1 0 0 

Cocoalugunian 1 1 0 0 

Cotokoo 1 1 0 0 

Chiferee 1 1 0 0 

Enkali 1 1 0 0 

Funacha 1 1 0 0 

Furrbi 1 1 0 0 

Gongonturbe 1 1 0 0 

Goong  1 1 0 0 

Kachinachabe 1 1 0 0 

Kafulga 1 1 0 0 

Kakantan 1 1 0 0 

Kalbell 1 0 0 0 

Kalsago  1 0 0 0 

Kaopa 1 0 0 0 

Kapolow 1 0 0 0 

Kapoolay 1 0 0 0 

Kapotapota 1 0 0 0 

Kawamapiga 1 0 0 0 

Kayasi 1 0 0 0 

Kinginling 1 0 0 0 

Koco 1 0 0 0 

Kogee 1 0 0 0 

Koshintree 1 0 0 0 

Kotree  1 0 0 0 

Kuelco 1 0 0 0 
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Kunga  1 0 0 0 

Kwabala 1 0 0 0 

Lemon 1 0 0 0 

Lime 1 0 0 0 

Lingberi  1 0 0 0 

Lingbng  1 0 0 0 

Matchara  1 0 0 0 

Mooh  1 0 0 0 

Moontokila 1 0 0 0 

Nayzear  1 0 0 0 

Pahng  1 0 0 0 

Petepete 1 0 0 0 

Plancheesa 1 0 0 0 

Pomaliga 1 0 0 0 

Prengpreng 1 0 0 0 

Puotree 1 0 0 0 

Quotree  1 0 0 0 

Salimbyong  1 0 0 0 

Salimdeoung 1 0 0 0 

Sapalay 1 0 0 0 

Sasola  1 0 0 0 

Tamarin 1 0 0 0 

Tangsheargu  1 0 0 0 

Tantanora 1 0 0 0 

Teek 1 0 0 0 

Tobrazee 1 0 0 0 

Vooh  1 0 0 0 

Walogoh  1 0 0 0 

Wawa 1 0 0 0 

Woabalah 1 0 0 0 

Woobala 1 0 0 0 

Yessa 1 0 0 0 

No Prefer. 0 0 0 1 

 


