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Figure 12: Major drivers of forest cover change in PNG, 1972 to 2002 (%) 

 
Source: Shearman et al. (2008). 
 

5.3.2 Land use for agriculture 
 
There is very little data available with respect to current agricultural land use, but it is 
possible to estimate land-use areas for oil palm and coffee. 
 
Oil palm. At present, oil palm cultivation in WNBP represents less than one per cent of 
PNG’s total land area and 1.4 per cent of the province’s total area. The land under oil 
palm increased at the average rate of 2.7 per cent per year between 2006 and 2008. If this 
trend continues, by 2050 just over 103 000 hectares (or four per cent of the WNBP’s 25 
000 km2 of land) would be under oil palm cultivation (see Figure 13). 
 
Figure 13: Projected rate of percentage of land in WNBP converted to oil palm  

 
Source: projections based on information generated from the field survey (2008). 
 
It has been reported that the NBPOL has put in place environmental management 
practices. These include a ‘zero burning’ policy, use of integrated pest management, non 
broad-acre aerial spraying, reduced use of pesticides, the adoption of High Conservation 
Valued Forest (HCVF) processes, and the use of milling by-products as compost in 
nurseries. It has also been reported that the, “management of domestic waste and landfills 
are much better than the earlier system of ignoring the issue” (NBPOL 2008). The 
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company claims that these measures mean that, “the costs to the environment and to the 
company have been reduced” (NBPOL 2008). 
 
In 2004, the NBPOL became one of the first palm oil companies to achieve ISO 14001 
certification (an environmental standard), and become the second company in the world 
to achieve Roundtable on Sustainable Palm Oil (RSPO) certification. The RSPO has 
eight principles. Principle 5 addresses the environment and biodiversity (including HCVF) 
and Principle 7 refers to new developments (taking into account HCVF and the land 
dependence of communities). The company also has a bold plan to include all of its 
smallholders in the RSPO certification by the end of 2009 (NBPOL 2008).  
 
Coffee. Land use patterns are an important criterion for understanding the status of 
biodiversity. The two major forms of land use in the Eastern Highlands are subsistence 
agriculture and coffee production (see Map 6). According to the field survey, there has 
been an increase in land area under coffee production, although the rate of growth has 
dropped in recent years.  
 
Of the 50 farmers surveyed, 56 per cent had a coffee garden of less than one hectare, 32 
per cent had one to two hectares, and six per cent grew coffee on two to five hectares, 
which added up to roughly 45.5 hectares (see Figure 14). Of the farmers surveyed, 78 per 
cent extended their gardens after the first plantings by an additional 29 hectares, which 
brought the total to 74.5 hectares in 2008. This represented an increase of 64 per cent 
over the past 30 years, which is an estimated annual increase of two per cent.  
 
On average a smallholder cultivates roughly 1.5 hectares of coffee. Across the 270 000 
small farmers (CIC data) this represents roughly 400 000 hectares. The CIC estimates 
that the average farmer has 0.5 hectares of coffee production (CIC 2008). Since 2001, the 
rate of production (tonnage) has been higher for smallholders than for plantations. Figure 
15 shows that the gap between these two systems of production has closed over time.  
 
Figure 14: Land area under first coffee gardens 

 
Source: data analysed from the results of the field survey (2008). 
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Figure 15: Comparing coffee production from smallholders and plantations 

 
Source: redrawn and modified from Quirke et al. (2007). 
 
The country’s land use suitability for agriculture is classified into three categories: very 
high, very high to high, and high to moderate. For the tree crops, proportions of the total 
land area for each category are 1.7 per cent, 3.3 per cent, and 11 per cent, respectively 
(see Table 5). Cumulatively, this amounts to over 90 000 km2 where, compared to the 
field survey estimates, coffee represents about 4.4 per cent of the total suitable land area 
for the tree crops and 0.9 per cent of the country’s total land area. This estimate does not 
include plantation coffee. 
 
Map 6: Coffee (Arabica) growing areas in the Eastern Highlands Province 

  
Source: data analysed from the results of the field survey (2008). 
 
Table 5: Land suitability for tree crops, arable agriculture, pasture and irrigated 
rice 

Very high Very high to high Very high to moderate Land use 
km2 % km2 % km2 % 

Tree crops 7 790 1.7 15 460 3.3 66 950 11.9 
Arable 4 960 1.1 21 890 4.7 44 220 9.4 

Pasture 14 710 3.1 29 710 6.3 67 290 14.3 
Rice 18 890 2.5 37 980 8.1 61 360 13.1 

Source: GoPNG (2000).  
 
The prospect of further increasing coffee gardens in the future seems less popular, 
possibly due to increasing pressures on land (see Figure 16). The farmers with lower 
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prospects for expansion are those from Daulo, Henganofi, and Kainantu, where coffee 
production is also highly intensive and population densities are high. While those in the 
less populated areas of Okapa and Ungai Bena, where coffee production is less intensive 
and where access to roads is classified as ‘fair’, have better prospects. Intensive coffee 
production is associated with higher levels of income from coffee. Daulo, Ungai Bena 
and Kainantu have higher levels of income compared to incomes in Okapa, Lufa, and 
Obura Woneara (see Figure 17). 
 
Figure 16: Additional land to be brought under coffee production in 5 years 
from 2008 
 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure 17: Levels of income made from coffee by farmers in the survey 

 
Source: data analysed from the results of the field survey (2008). 
 
The CIC intends to assist and facilitate the restructuring and reorienting of the PNG 
production system and crop profile. Its strategy is based on the production of sustainable 
coffee demanded by a high-value, niche segment of the market. The PNG production 
sectors will be assisted to reorganize production and processing systems to produce 
specialty, organic, fair-trade, shade-grown, Oxfam, and bird-friendly coffees (CIC 2008). 
 
Sweet potato. The estimated production of sweet potato in 2000 was 2 871 850 tonnes. 
The mean yield for the highlands and lowlands is 14 tonnes per hectare and therefore the 
estimated area in 2000 was 205 132 hectares. Allowing for an estimated rate of 
population growth of 2.7 per cent per year over nine years, the estimated figure for 2009 
is 260 716 hectares. 
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Taro. The estimated production of taro in 2000 was 229 088 tonnes. The mean yield for 
the lowlands is eight tonnes per hectare, which represented roughly 28 636 hectares in 
2000. Allowing for population growth rate of 2.7 per cent per year, the total area for taro 
would be 36 395 hectares in 2009. 
 

5.3.3 Use of agriculture inputs in coffee production 
 

The cost of farm inputs for smallholders has moved in the opposite direction of the TRP 
in recent years. While current data was not available, some statistics regarding inputs 
used in PNG, compared to the Oceania region and the world, exist (see Table 6). The 
field study also attempted to obtain current information on the price and use of inputs. A 
general increase in cost has been experienced by farmers, which suggests that other 
influences on price, such as a weakening of the national currency against major 
currencies and the VAT must have cancelled out the effect of the tariff reduction. The 
most commonly used inputs are herbicides (Gramoxon and Round-Up) with limited 
application of fertilizers.10 The highest use of herbicides have been recorded for Daulo, 
Ungai Bena and Okapa, while only Daulo and Ungai Bena farmers tend to use fertilizers 
(see Figure 18). No use of tractors has been recorded since all the respondents are 
smallholders without access to significant capital. According to these farmers, the price 
increases were most pronounced between 2006 and 2008, about eight to ten years after 
the introduction of the TRP (see Figure 19). This finding echoes the 2003 Tariff Review 
(the Review) finding that, “manufacturers generally feel little has improved since the 
TRP began, and the costs have risen substantially,” particularly those incurred by, “law 
and order, physical infrastructure, shipping, utilities, public sector performance and 
macroeconomic management” (GoPNG 2003).  
 
Table 6: Comparison of agricultural inputs in PNG (various periods) 
Agricultural inputs  PNG Oceania World 
Average annual fertilizer 
use 1999  

(thousand tonnes) 9 2998 141 360 

 Intensity (kg/ha cropped) 14 57 95 
Pesticides use 1994-1996  kg/ha cropped 1750 NA NA 
Number of tractors 1997  1 160 401 025 26 334 690 
Agricultural workers As a percentage of the 

total labour force 
79.2 NA NA 

% of GDP by agriculture, 
2000 

 25.9 3.6 5.0 

Source: Earth Trends (2003). 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
10 Other inputs include knapsacks, pulping machines, bags, canvases and slashing knives. 
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Figure 18: Amount of herbicides and fertilizers used by coffee farmers per annum 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure 19: The periods in which prices of inputs have increased 

 
Source: data analysed from the results of the field survey (2008). 
 

5.3.4 Land under sweet potato production 
 
For the farmers taking part in the field survey, the total land area under sweet potato 
production was almost 22 hectares, or about one-third of the total land under coffee 
production for the same farmers. Of this, 18 per cent of the farmers cultivate up to 0.25 
hectares, 44 per cent cultivate between 0.25 and 0.5 hectares, and 37 percent between 
0.51 and one hectare (see Figure 20). On average, three crops are planted per season, 
which means that 66 hectares of land are committed to sweet potato per year.  
 
Production volume for sweet potato increased between 2003 and 2008. Almost half of 
the farmers responded that they had been increasing their sweet potato production, while 
26 per cent said production had been constant, 18 per cent indicated that it had fluctuated, 
and 10 per cent responded that production had decreased (see Figure 21).  
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Figure 20: Land area under sweet potato production 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure 21: Trend in sweet potato production in the EHP, 2004-2008 
 

 
Source: data analysed from the results of the field survey (2008). 
 
On the national scale some six million hectares are used in the rotational gardening cycle 
(for sweet potato plus other crops). The practice of bush fallow cultivation leads to very 
complex patterns of garden and vegetation re-growth. Typically, between five and 15 
years of fallow will elapse before the re-growth is cleared for further food production. 
But this cycle is getting shorter, raising the risk of soil erosion. 
 
Of the country’s total land area, approximately 470 000 km2 or about 58 per cent is 
subjected to strong or severe erosion. A further 18 per cent is permanently inundated or 
regularly flooded. Up to 200 000 hectares are cleared annually for traditional agriculture. 
Between 1975 and 1996, nearly eight per cent of the forested areas were logged, with a 
further three per cent subjected to other forms of clearing, resulting in permanent 
conversion of the forested areas to other land uses (GoPNG 2000).  
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5.3.5 Sweet potato diversity 
 
PNG is a major centre of sweet potato genetic diversity. Although current baseline data 
for the sweet potato is sketchy, it is estimated that there are 5 000 cultivars in the country. 
(Bourke 1985 in Benediktsson 2002). The current national germplasm collection of sweet 
potato in the highland regions (maintained by NARI) is not representative of all the 
highland provinces. Table 7 shows that the collection comes mainly from the EHP.  
 
The highlands program currently maintains the national collection with several smaller 
working collections. The Polycross collection consists of new varieties (F1 generation) 
that were produced from the Polycross project in 2006. The commercial varieties 
working collection is also made up of new varieties, which evolved from farmers’ fields 
and are now used as common commercial varieties. The main germplasm collection and 
the small working collection include some very old varieties, such as Konime, Munduena, 
Apo, and Kekori. Ten of the old accessions are also still in the collection, while seven 
accessions have been lost.11  
 
Table 7: Sweet potato collection at Aiyura (only from the EHP) 
Type of collection Total number of 

accessions 
Comments 

National collection 996 Base collection 
PRAP working collection 146 Has some lowland 

varieties 
Commercial varieties working 
collection 

10 Recent collection 

Drought working collection 9  
Polycross collection 376 Hybrids 
Source: Apa, personal communication (2008). 
 
In the Eastern Highlands Province 274 varieties of sweet potato cultivars have been 
found to be ‘missing’. This figure represents about 53 per cent of the original local stock 
and three quarters of what is currently maintained in farmers’ fields. Of the total 414 
varieties that are still maintained, 60 per cent are of ‘local’ origin while 40 per cent are 
native stock ‘introduced’ from elsewhere in the country (see Figure 22). Twenty-eight 
per cent of the farmers responded to the survey that some of the missing varieties are 
maintained by neighbouring communities and could be recovered. Twenty per cent of the 
farmers were uncertain about the survival status of the missing varieties while over half 
claimed that the missing varieties were not traceable and should be considered ‘lost’. 

 
 
 
 
 
 
 
 
 
 
 

                                                
11 Their existence in farmers’ fields is currently unknown and further study is warranted to determine 
whether they still exist. 
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Figure 22: Status of sweet potato diversity in the Eastern Highlands Province 

 

Source: data analysed from the results of the field survey (2008). 
 
Most of the farmers with fewer sweet potato varieties were from the Asaro Valley 
(Daulo), Ungai Bena, Henganoifi and Kainantu. These districts are located along the 
major road infrastructure where coffee production is also very significant and with a high 
intensity of sweet potato gardens (Henson et al. 2001). The reverse is true for farmers in 
outer districts, such as Okapa (see Figure 23). Furthermore, an inverse correlation was 
found to exist between sweet potato diversity and agriculture pressure. 
 
According to the farmers surveyed, the main reason for the ‘loss’ of sweet potato 
varieties is the competition by ‘superior’ varieties that taste better, offer higher yields, 
have a shorter growing period, are less susceptible to disease and are preferred in the 
market (see Figure 24). Market preference is the most influential factor in growing 
decisions, as sweet potato is fast becoming a cash crop. In addition to home consumption 
and use as feed for livestock, the high and growing urban markets such as Goroka, Lae 
and Port Moresby encourage greater sweet potato production. This triggers stronger 
pressure on land and labour to maintain an extensive base of sweet potato and other crops 
and results in the abandonment of varieties that are not preferred in the market.  

Figure 23: Status of sweet potato diversity in the EHP, by district 

 

Source: data analysed from the results of the field survey (2008). 
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Figure 24: Reasons for loss of sweet potato varieties 

 
Source: data analysed from the results of the field survey (2008). 
 

5.3.6    Rice 
 
Rice consumption is prevalent in many parts of EHP but it is not a staple food. In the 
province, the annual per capita consumption of rice is 23 kilograms (see Figure 25). An 
average-sized household (seven family members), consumes around 3.5 kilograms of rice 
per week; an individual consumes roughly 0.4 kilograms per week.12  
 
Figure 25: Annual per capita consumption of rice in the EHP 

 
Source: data analysed from the results of the field survey (2008). 
 
Since 2000 there has been a general increase in the price of rice. Respondents were asked 
whether they had changed their consumption of rice over the five years from 2003 to 
                                                
12 Populations in the districts of Ungai-Bena and Obura-Wonenara consume above average amounts of rice 
per week. The next highest consumers are in Daulo, followed Henganofi, Okapa and Kainantu, where 
consumption is roughly the same. People in Lufa consume the least amount of rice per week. Except for 
Ungai-Bena and Lufa, the consumption in other districts appear to be inconsistent with the expected results, 
raising further questions (see Annex 3, Figure A3-4). 
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2008, and if they had, why. Thirty-eight percent of the farmers surveyed indicated that 
their consumption patterns of rice did not change very much. The remaining 28 per cent 
responded that their consumption had increased, 22 per cent said that their consumption 
had fluctuated, and 18 per cent responded that their consumption had decreased13 (see 
Figure 26). Of those that said their consumption had increased, the two main reasons 
cited were food security (64 per cent) and an increase in income level (36 per cent). 
During the same period the price of rice had generally gone up and so it could not be 
established that any change in consumption patterns was caused by the tariff reduction.14 
 
Figure 26: District-by-district trend in rice consumption in the EHP, 2004-2008  

 
Source: data analysed from the results of the field survey (2008). 
 
On the other hand, the main reason cited for those that had decreased their rice 
consumption was related to price. The majority (56 per cent) said that the main reason 
they had decreased their rice consumption was due the increase in the price of rice, while 
22 per cent indicated that they decreased their rice consumption because the prices of 
other food items, such as sweet potato and other garden foods, had improved relative to 
the price of rice.15  
 
When the farmers were asked how they would respond if the price of rice were to rise by 
10 per cent, 70 per cent said that they would decrease their consumption by more than 10 
per cent, while 20 per cent said that they would reduce consumption by less than 10 per 
cent. Six per cent responded that they would continue to consume the same amount of 
rice and four per cent said that they would stop eating rice (see Figure 27).  
 
 
 
 
 
 
 
 
 

                                                
13 Provincial data is available in Annex 3, Figure A3-5.  
14 See Annex 3, Figure A3-6. 
15 A further 22 per cent gave random reasons (Annex 3, Figure A3-7). 
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Figure 27: Consumer response in the EHP to a 10% rise in price of rice  

 
Source: data analysed from the results of the field survey (2008). 
 
When asked how a rise in the price of rice would affect sweet potato consumption, 40 per 
cent of those surveyed responded that if the price of rice rose by 10 per cent, they would 
increase their consumption of sweet potato by more than 10 per cent. Thirty-four per cent 
said that they would increase their consumption of sweet potato, but by less than 10 per 
cent, and the remaining 18 per cent said that they would consume the same amount of 
sweet potato (see Figure 28).  
 
Figure 28: Consumer response to a 10% rise in price of rice: impact on sweet potato 
 

 
Source: data analysed from the results of the field survey (2008). 
 
When asked how a rise in their income would affect their consumption of rice, 46 per 
cent responded that they would increase their consumption of rice by less than 10 per 
cent if their income rose by 10 per cent. A further 10 per cent of respondents indicated 
that they would increase their consumption of rice by over 10 per cent. Thirty-two per 
cent of those surveyed said that they would not change their consumption of rice. Six per 
cent responded that they would decrease their consumption by less than 10 per cent and 
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six per cent said they would decrease their consumption by over 10 per cent16 (see Figure 
29).  
 
Figure 29: Consumer response to a 10% increase in price of rice:  
consumption of rice 

 
Source: data analysed from the results of the field survey (2008). 
 
The following lessons can be derived from these findings:  
 

• rice has a high price elasticity (consumers are very responsive when the price 
changes), which indicates that rice is not a staple food, nor is it the only choice 
for food although this may be different for urban consumers where, for 
convenience or because of limited choice (and the competitive price of sweet 
potato), they may not respond very much to price changes;  

 
• rice and sweet potato have high price cross elasticity, meaning that when the price 

of one changes, a consumer will switch to the other, which confirms that they are 
substitute goods;  

 
• rice is neither a normal good, nor an inferior good, but lies somewhere in between, 

which is a finding that is quite different from some sources that classify rice as an 
‘inferior good’ (Gibson 2001) although the limited sample size could account for 
these differences. 

 
5.3.7 Taro diversity 

 
According to the field survey, 422 taro varieties have either been lost or are ‘missing’ in 
WNBP. The survey revealed that at the time of this IA, 968 taro varieties were still 
maintained by farmers, of which 729 were of local origin and 239 had been introduced 
(see Figure 30). The lost or ‘missing’ cultivars represent roughly 60 per cent of the 
original local stock and over 40 per cent of the total stock that is currently maintained. 
Due to language complications and data limitations these findings have yet to be 
confirmed.  
 

                                                
16 District-by-district comparisons for Figures 27 to 29 can be seen in Annex 3, Figures A3-8 to A3-10. 
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Figure 30: Status of taro varieties in West New Britain Province  

 
Note: “Cultivar numbers” refers to the number of taro varieties. Source: data analysed from the results of 
the field survey (2008). 
 
As with the sweet potato, the important reasons reported for the loss of traditional taro 
varieties are the introduction of superior varieties that taste better, have higher yields and 
are generally preferred in the market. Twelve percent of the respondents said the most 
important reason for loss of diversity was the introduction of new and superior varieties. 
Another 12 per cent said in addition to the introduction of new varieties the shortage of 
land for gardening was another reason for loss of diversity. Therefore, roughly 24 per 
cent of respondents said the main reason for the abandonment of taro varieties was the 
introduction of new taro varieties. Additionally, and in contrast to sweet potato farmers, a 
significant proportion (30 per cent) of taro farmers responded that one main reason for 
the loss of taro diversity is social-cultural factors (see Figure 31). A common indicator is 
that when a local person with a strong cultural connection with a taro variety dies, people 
feel culturally compelled to destroy the taro variety in question as part of mourning.17 
Nevertheless, these farmers grow the ‘superior’ varieties of taro for food and income.   
 
Figure 31: Respondent reasons for declining taro varieties in WNBP 

 
Source: data analysed from the results of the field survey (2008). 

                                                
17 An example of a cultural connection with a taro variety is that the deceased may be the one that had 
discovered the variety. The extreme case is that the taro variety can be abandoned to extinction. It is also 
important to note that this kind of practice cannot be expected in every culture in PNG. 
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Over the past five years, 50 per cent of the farmers surveyed had increased taro 
production, while 20 per cent had decreased their taro cultivation. Thirty per cent of the 
farmers responded that they had neither increased nor decreased cultivation. Furthermore, 
68 per cent of the farmers want to increase production, while 32 per cent indicated that 
they were unwilling to increase taro production in the future18 (see Figure 32).  
 
Figure 32: Changes in taro garden area in WNBP, 2003-2008 

 
Source: data analysed from the results of the field survey (2008). 
 
In terms of spatial distribution, the largest number of traditional varieties and introduced 
taro varieties are concentrated in the Hoskins area, followed by the Talasea and Biala 
districts. Several of the traditional taro varieties that have been lost are from Talasea 
followed by the Hoskins area. However, this distribution may not be representative given 
the uneven sampling distribution, particularly given that only three farmers were 
surveyed in the Biala district due to logistical complications. 
  
In an effort to determine the impact of rice as the substitute for taro, several indicators 
were assessed. In terms of consumption patterns, 48 percent of the farmers responded 
that their rice consumption had increased, while 16 per cent said it had decreased. The 
remaining 36 per cent said that their consumption patterns had been constant over the last 
five years (see Figure 33). The majority of people surveyed (54 per cent) consume 
between two and three kilograms of rice per week, 22 per cent consume between three 
and five kilograms per week and the remaining eight per cent consume over five 
kilograms of rice per week (see Figure 34). Rice has a high price elasticity, which means 
that if the price of rice increases by one unit, consumers will reduce their consumption 
disproportionately. Figure 35 indicates that 70 per cent of the farmers in WNBP would 
cut their consumption by over 10 per cent in response to a 10 per cent rise in the price of 
rice.  
 
 
 
 
 

                                                
18 While the survey did not intend to find the reasons (its main purpose was to determine the importance of 
taro as a staple food and the land availability) a response to such a question may provide an indirect 
indication about land availability for food crop gardening against vis a vis oil palm. 
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Figure 33: Consumption pattern of rice for WNBP taro farmers, 2003-2008 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure 34: Amount of rice consumed by a WNBP household per week 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure 35: Consumer response to a 10% increase in the price of rice in WNBP 

 
Source: data analysed from the results of the field survey (2008). 

 
The survey did not generate information related to the loss of taro diversity to oil palm 
production. However, much of the land area now under oil palm cultivation is not taken 
into consideration by the farmers. In addition, given the current government’s efforts to 
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promote oil palm production in several provinces where taro and other major crops (such 
as bananas) are grown, further study is required to assess the impacts of this policy. 
 
6    Conclusions 
 
The IA has found some evidence of a decline in crop diversity.  Although it has not 
quantified the relationship between trade policy and genetic diversity, it has found some 
qualitative evidence of a causal relationship. Policy makers should take into account 
issues related to biodiversity and food-crop diversity when negotiating trade agreements. 
This is particularly relevant given developments related to New Zealand, Australia and 
other smaller Pacific island countries, which are all potential export markets for 
agricultural products from PNG. Negotiations with respect to trade in food commodities 
should be pursued, while safeguarding the diversity of food-crop cultivars that are not 
traded, but which are important for food security in PNG. The effect of new trading 
arrangements on land use and overall biodiversity should be considered.  
. 
This project began with the analysis of PNG’s various sectoral policies and in particular 
the MTDS’s Export-Driven Economic Growth Strategy. This strategy directly affects 
biodiversity, as PNG mainly exports raw materials, including agricultural commodities. 
The study examined food crops as the biodiversity component, and export crops as the 
policy strategy that influenced the biological diversity. It focused on sweet potato-versus-
coffee and taro-versus-oil palm.  
 
The particular instrument of trade policy assessed was the 1999 TRP. However, the lack 
of data on agricultural input prices before and after the TRP made the assessment 
difficult. Therefore, the project team assessed various dimensions of the TRP and trade, 
such as conversion of arable land to export crops, levels of consumption of imported food 
(particularly rice), competition from introduced varieties of the same food crops, the 
impact of income on consumption of local food versus imported food, and the levels of 
use of agricultural inputs. These factors were discussed in the scenarios that were 
presented with the conceptual framework. Shortcomings in data were addressed by direct 
field surveys involving farmers. The project team also assessed the impact of trade by 
considering the intensity of export crop production versus the diversity of food crop 
maintained (for coffee and sweet potato this approach worked well). Because no central 
agency exists where these sorts of data can be collected, direct interviews with farmers 
were carried out to generate solid anecdotal evidence. 
 
Due to the absence of sufficient data, it was difficult to link the loss of genetic diversity, 
through tariff reductions, to trade. Nevertheless, two key findings emerged from the 
interviews with the farmers. They indicated that a decline in genetic diversity was due to 
the introduction of superior varieties of the same crops and to socio-cultural factors such 
as the destruction of taro varieties following a death, where someone has claimed to have 
discovered the taro cultivar. With respect to coffee and sweet potato, the IA observed that 
in areas where coffee is grown more intensively, there appears to be lower number of 
sweet potato varieties. The opposite is also true, implying that export crops contribute to 
some extent to a decline of food-crop diversity. 
 
This IA has demonstrated the importance of export crops to the socio-economic well-
being in PNG and so growth should be pursued, while at the same time safeguarding 
biodiversity and food-crop diversity. PNG must strive to achieve a balanced result 
between agricultural export promotion and biodiversity preservation. 
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• Up to 2002, there was 38 million hectares of intact forest in PNG representing 82 
per cent of the country’s total land area of 46.2 million hectares.  

• The country’s population has more than doubled between 1972 and 2002, from 
approximately 2.7 million to 5.6 million, increasing the demand for food and 
saleable produce from gardens. 

• The main drivers of the decline in forest cover are logging, subsistence farming, 
forest fires, plantations, and mining. 

• The IA found that 274 varieties of sweet potato are either lost or ‘missing’. The 
missing cultivars of sweet potato in the Eastern Highlands Province represent 
about 53 per cent of the original local stock and 75 per cent of the total stock 
maintained currently. Some farmers believed that missing varieties were 
recoverable from other areas, while others disagreed.  

• The IA found that 422 varieties of taro are either lost or ‘missing’. The missing 
cultivars of taro in West New Britain Province represent about 60 per cent of the 
original local stock, and over 40 per cent of the total stock maintained currently.  

• There has been a high rate of land converted to coffee production in the past 30 
years, but this has declined in the last 10 years due to reduced prospects for 
expansion in the Eastern Highlands Province. The main reasons for future 
expansion are higher coffee prices, good market networks and excess land for 
planting coffee.  

• The cost of farm inputs for smallholders has increased in recent years despite 
tariff reductions. This, along with unfavourable exchange rates and the 
introduction of a VAT have negated the effect of the tariff reduction. However, 
had the TRP not been introduced, input costs would be much higher. The most 
commonly used inputs are herbicides, with limited application of fertilizers.  

• Apart from external factors such as transportation costs, volatility in commodity 
prices, and lack of local input markets, and in conjunction with the Government’s 
“Green Revolution” policy, any discernible benefits of the TRP are thought to 
have been realized by the major plantations. 

• The area under oil palm in West New Britain Province is currently less than one 
per cent of the country’s total land area, and 1.4 per cent of the province’s total 
area. 

• Consumers of rice in rural PNG are very responsive to changes in the price of rice. 
This means that rice is not a staple food, nor is it the only choice for food. Rice 
and sweet potato and rice and taro are pairs of substitute goods, meaning that the 
higher the price of rice is, the more is grown locally. This may represent a threat 
to local food production, as it may increase the risk of neglect. Having more 
income does not necessarily mean more rice will be consumed.  

 
While the scale and causes of missing varieties of sweet potato and taro is not indicative, 
an expected loss of taro and sweet potato diversity is foreseen. These, and other food 
crops, are very important to Papua New Guineans and sustained the population before the 
introduction of cash crops for export. Because of their informal market arrangements, 
their transaction values are not reflected in the national accounts but if their value were to 
be captured it would undoubtedly outweigh the total value of all agricultural and non- 
agricultural exports from PNG. Food-crop diversity is to Papua New Guineans, what a 
portfolio of investment and savings is to an industrialized society; it is what insurance is 
to a modern economy. Food crops provide more than simply food security, they are part 
of the country’s identity.  
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However, there is no doubt that export crops have encouraged economic development in 
PNG. Coffee has been the principal driver of economic development and, more recently, 
oil palm. To a large extent, growth in agricultural commodities is due to the MTDS, and 
the ‘export-driven economic recovery’ strategy. The introduction of the TRP (zero tariff 
for agricultural inputs), the Green Revolution, legislation on commodity extension and 
regulatory bodies, such as the CIC, Oil Palm Industry Corporation, Coconut Industry 
Corporation (KIK), Cocoa Board, Rubber Board, and, in 2007 the overarching National 
Agricultural Development Plan (with an emphasis on export crop rehabilitation), means 
that the area of land dedicated to export crops will increase. It is vital that this not occur 
at the expense of food crop production. Appropriate assistance measures for food crop 
producers should be put in place along with the development of the export crop sector 
and extractive industries, such as forestry and mining. Such an integrated approach 
would ensure balanced outcomes that support sustainable development. A strategy must 
also be in place to ensure that while receiving introduced varieties of food crops, the 
farmers should take care not to discard the traditional cultivars. 
 
The IA found consistent indications of lost or missing cultivars of sweet potato and taro 
in PNG. The IA suggests that the main cause of these losses is their displacement by 
introduced varieties of the same crop types. For taro, an additional cause is the social 
factor. While no causal link to trade has been established due to lack of data, there is a 
consensus that trade does play a role that is worthy of further investigation. Pending this, 
the Government should adopt a balanced approach when promoting its export-driven 
strategy so as not to compromise its ability to preserve the nation’s rich stock of food- 
crop diversity, which supports the livelihood of much of population.  
 
7     Recommendations 
 

• Further studies should be developed to consider the impacts of trade and should 
take into account a broader range of biodiversity (forest, aquatic, marine, and all 
food crops).  

 
• A second phase of this study should be initiated to focus on developing new 

policies and strengthening existing policies with respect to domestic legislation in 
the following areas:  

 
 Strongly encourage sustainable farming practices with the focus on 

revenue and combined farming system options. Since income security is as 
important as food security, a combined farming approach is highly 
recommended. This can be approached through (a) intercropping and (b) 
land set-aside policies. In intercropping, cash crops must be grown together 
with garden foods in well defined proportions and based on agronomically 
sound recommendations. In this case, the area dedicated to garden food 
should include traditional cultivars as well as market preferred varieties in 
roughly equal proportions. For communities that only grow staple food 
crops (because they have limited options for cash crops) land should be set 
aside for growing traditional food-crop cultivars and/or practicing intra-
cropping. Organizations that can enforce this are NARI, FPDA, the 
Department of Agriculture and Livestock (DAL), and the main cash crop 
commodity bodies, such as the CIC, the Cocoa Coconut Institute (CCI), the 
KIK, the Oil Palm Research Association (OPRA), OPIC, the National 
Rubber Board and, where applicable, the National Forest Authority. 
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 Strengthening the national capacity for robust research, 
development and maintenance of food-crop cultivars including, but not 
limited to, equipment in DNA finger printing to fully catalogue the food 
crop germplasm, strengthening the current food-crop germplasm collection 
and maintenance, and identifying and establishing ‘sanctuaries’ for 
maintaining food crops as an alternative or variant to cataloguing. 

 
 The current export crop rehabilitation and expansion plan (NADP) 

should be implemented with due consideration to maintaining food-crop 
diversity (that is, to promote a balance between export crops and food 
crops). Specifically, a sustainable practice is recommended where 
companies comply with existing standards (such RSPO, Forest Standards 
Certifications, and HCVF). There should be a focus on livelihood practices 
including food crop production generally and dependence on gardens 
(thereby embracing crop diversity). Land-use planning should be clearly 
developed through the relevant government agencies (such as NARI, the 
CCI, the Coffee Research Institute, OPIC, the CIC, OPRA, FPDA, DAL, 
and Lands and Physical Planning). 

 
• Legislation should be developed to protect food-crop biodiversity through 

agricultural and forest certification standards.  
 
• A new study should be undertaken to examine the status of the diversity of all 

important traditional food crops in order to develop baseline information. In 
addition, a monitoring system should be established to track changes in diversity, 
including in relation to developments that include plantation crops. 

 
• Awareness-raising efforts should focus on the importance of traditional food 

crops and an action plan should be developed that addresses root causes of 
declining agro-diversity. 

  
• The introduction of new crop varieties should occur with a clear message that 

those crops are in addition to existing crops and they should not replace the 
existing stock of food crops.  

 
• Environmental impact assessments and strategic environmental assessments 

should be commissioned by the Government for cash crops as way to balance the 
interests of export crops with the food crops.  
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Annex 1:  Technical report of the integrated assessment study for 
Papua New Guinea 

 
Main stakeholders and responsibilities 
 
The Department of Foreign Affairs, Trade and Immigration (DAFTI) was the lead 
government agency for this project. DAFTI is responsible for formulating PNG’s foreign 
policy, which governs the country’s relations with other countries, and it is also 
responsible for PNG’s trade policy. It is DAFTI’s role to examine different aspects of 
trade policy and intervene where necessary, both internally and externally, to protect the 
interests of PNG. Internally, the department, in consultation with all relevant 
stakeholders, determines the levels of tariffs on imports while externally it negotiates and 
signs trade agreements to improve market access at the bilateral, regional and multilateral 
levels, with existing or new trading partners. 
 
The National Agriculture Research Institute (NARI) is a statutory organization that is 
mandated to conduct basic and applied research in agriculture, particularly in sectors 
other than traditional export crops. At the corporate level, NARI deals with policies 
impacting on agriculture as well as the science of agriculture, agricultural technology 
development, and the use of natural resources. NARI has been entrusted by the 
Government of PNG (under the NARI Act of 1996, Section 4 (e)) to maintain and 
conserve the diversity of genetic resources for food and agriculture, act as custodian for 
these resources, and promote their effective utilization. Over the years, the genetic 
diversity of the major staple food crops, fruit and nut species and traditional vegetables 
have been collected from farmers and market places and conserved in institutional gene-
banks. These genetic resources are characterized and evaluated for their agronomic 
potential and other qualities or entered into breeding programmes. Eventually, superior 
cultivars are selected, multiplied and distributed to farmers for productive use. However, 
due to lack of capacity, some of these collections are being lost. Therefore, more 
emphasis is now being placed on in situ conservation, which requires government 
attention. 
    
Apart from the two lead agencies (DAFTI and NARI) other departments and line 
agencies whose responsibilities influence food-crop biodiversity and agricultural trade, 
have also been engaged in the IA. They include:  
 

• The Department of Environment and Conservation. Under its Conservation 
division it has four branches; the Biodiversity branch deals mainly with 
inventories of species; the Law Enforcement and Licensing branch deals with 
biosafety and biotechnology; the Parks and Wildlife branch looks after Reserves, 
Wildlife Management Areas and National Parks; and the fourth branch is 
responsible for the PINBio. Expertise from this Department is necessary to 
understand the legal and technical issues associated with biodiversity in PNG. 

 
• The Department of National Planning and Monitoring plays a role in formulating 

PNG’s overarching development strategy, the MTDS, which provides the 
framework for prioritizing government expenditures from the annual budget. The 
current MTDS, which charts the development path for 2005 to 2010, defines 
export driven economic growth as one of its five pillars. The strategy is designed 
to empower Papua New Guineans, particularly those in rural areas, to mobilize 
their resources to improve their living standards. 
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• The Department of Agriculture and Livestock (DAL) is responsible for issues 
relating to the agricultural sector, including the formulation of the nation’s 
Agriculture Policy. DAL oversees the operations of the organizations it 
establishes to address issues relating to agriculture (such as industry development, 
production, research and development or marketing). 

 
• The National Research Institute (NRI) is a statutory body responsible for 

conducting research in economics and social sciences. Engaging the NRI in the 
IA was useful for understanding the broader socio-economic issues in the country 
that are influencing agriculture and trade or being are being influenced by 
agriculture and trade.  

 
Other relevant public, private and international organizations engaged in the IA were: 
PINBio, the Department of Lands, the Rural Industry Council, the World Wide Fund for 
Nature, the Nature Conservancy, Conservation Melanesia, the Vudal University, the CIC, 
the Oil Palm Industry Corporation, the OPRA, the Department of Prime Minister’s 
Office, the Department of the Attorney General, the United Nations Development 
Program, the Fresh Produce Development Agency, the Department of Treasury, the 
Department of Commerce and Industry, and the National Statistics Office. All these 
stakeholders were introduced to the project initially through the launching and the 
capacity building workshop, and thereafter were involved in research and information 
exchanges either through bilateral visits or through the NSC and the country review 
meetings.  
 
Project coordination and implementation team 
 
The project was coordinated by NARI’s Professor Udai Pal (initially by Dr. Birte 
Komolong) and the research was undertaken by the following core research team: 
 

• Mr. Clifton Gwabu (Agricultural and resource economist and the project research 
team leader); 

• Ms. Veronica Mangi (Scientist, environmental chemistry; alternate research team 
leader); 

• Ms. Magdalene Moi-he (Assistant Director for the Trade Development Branch of 
the Trade Division; assistance to the project in trade negotiations); and 

• Mrs. Rosa Kambuou (Principal Scientist, Plant Genetic Resources, NARI). 
 
Composition of the National Steering Committee 

 
A NSC was established prior to the launching of the project. NSC members where 
identified by the core research team with input from the Director General of NARI. 
Members of the NSC were the following: 

 
• Dr Ragunath Ghodake, Director General (NARI)  
• Dr. Ian Orrell (OPRA)   
• Dr. Gae Gowae (Department of Environment and Conservation)  
• Mr. Clement Kote (Treasury Department, fiscal branch) 
• Mr. Andrew Yamanea (Director General, National Agriculture Quarantine and 

Inspection Authority) 
• Ms. Gwen Maru (United Nations Development Programme)  
• Mr. Brown Bai (Chairman, Rural Industries Council) 
• Mr. Ricky Mitio (Chief Executive Officer, CIC) 
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• Mr. Alois  Tabareng (Director , Trade Division, DFAT&I) 
• Mr Anton Kulit (Secretary Department of Commerce and Industry/now Mr. 

Gabriel Pepson, Secretary Department of Foreign Affairs, Immigration and Trade) 
• Mr Alan Aku (Director Policy Division DAL/now replaced by Dr. Oti Jigo) 
• Ms. Monica Lopyui (Monitoring Division Department of National Planning and 

Monitoring) 
• Dr Alan Quartermain (Head of the Agriculture Department, University of Vudal) 
• Mr. John Ganopa (Conversation Melanesia)     
• Mrs. Maria Linibi (Farmer Representative). 

 
Some members of the NSC were represented by alternates within the same organization, 
at the meetings.  
 
Launch 
 
The project launch was overseen by Mr. Anton Kulit (Secretary of the then Department 
of Trade and Industry) at the Lamana Hotel in Port Moresby on 17 April 2007. The 
Secretary delivered a keynote address on the importance of both trade and biodiversity. 
Dignitaries who attended the launch included NARI’s Chairman, Dr. John Kola, 
representatives from UNDP, Mr. Ian Orrel, Chairman of the OPRA. Several individuals 
from the public sector, private sector, statutory organizations, research institutions, civil 
sector and non-state actors also attended. 
 
Capacity Building Workshop 
 
Following the launch, a Capacity Building Workshop was held on 18 and 19 April 2007 
at the Lamana Hotel in Port Moresby. The main objective of the workshop was to train 
the stakeholders in the processes of incorporating biodiversity into IAs of trade policy in 
the agricultural sector. 
 
The evaluation showed that the workshop was constructive, although several people 
commented that it was too short. Participants would have preferred more time to go 
through the processes thoroughly because they appreciated that the tools presented were 
vital for application to similar IAs. The workshop also facilitated exchange of sources of 
relevant information, the establishment of contacts, relationship building, and provided 
the project implementation team with a useful launching pad. Overall, the participants 
understood the objectives of the project and how each stakeholder could contribute 
effectively to the IA.   
 
The different presentations by the then Department of Trade and Industry, the 
Department of Environment and Conservation and NARI all emphasized the need for a 
policy to protect biodiversity in the agricultural sector. At the close of the workshop, 
participants were able to identify most of the criteria and indicators and draft an outline 
of a conceptual framework.   
 
Meetings 
 
Three types of meetings were held during the IA to contribute to its successful 
implementation. These were: NSC meetings, Country Review meetings, and 
International Review meetings. 
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(i) NSC 
 
The NSC held three meetings. The first meeting was held on 17 April 2008 upon the 
launching of the project. The agenda included in the first meeting was (1) the 
confirmation of NSC members and the election of the chairperson and deputy of the NSC 
and (2) presentation of the terms of reference. The second NSC meeting was held on 7 
May 2008 with the main discussion points revolving around a progress report on the 
status of the project as there had been delays in implementation. Other important issues 
discussed were refining the TOR for the NSC, defining indicators and criteria, the 
assessment model, the conceptual framework and data reconciliation. The third meeting 
was held on 30 October 2008. The agenda focused on the findings of the survey and the 
recommendations.        
 
(ii) Country review  
 
Two national review meetings were held. The first was held on 17 June 2008 and the 
second on 9 December 2008. The first meeting discussed the similar agenda items tabled 
in NSC II. Two international advisors, Petra Meekers (private consultant) and Suresh Raj 
(UNEP Pacific Branch Office in Fiji) attended the meeting. The meeting helped the team 
prepare for the second international review meeting in Geneva. 
 
(iii) International review 
 
A series of international review meetings were also held where the project 
implementation team met with UNEP officers and the international experts to discuss 
technical, management and research issues related to the IA. One meeting was held in 
November 2007, a second on 1-3 July 2008 and the third on 18-20 March 2009. The first 
meeting was attended by Magdalene Moi-he and Veronica Mangi. The second and third 
meetings were attended by Clifton Gwabu and Magdalene Moi-he. While the first two 
meetings focused on the progressive status of the project assessment, the third meeting 
centred on the project findings, recommendations and the prospect for the second phase. 
All the international review meetings were held in Geneva. 
 
Main achievements 
 
The IA achieved several important goals including the following:  
 

• Capacity building on the challenging and complex social, economic and 
environmental impacts of trade; 

• Formation of the NSC and identification and networking of important 
stakeholders;  

• Successful launch of the project and the hosting of the capacity building 
workshop, which was well attended by all identified stakeholders and 
interested others; 

• Identification of main issues, the associated criteria and indicators of 
measurement, and the challenging task of developing the conceptual 
framework; 

• Comprehensive policy analysis and identification of export-driven policy as 
the main policy of interest in the context of the project; 

• The minimum amount of sufficient information secured through the structured 
survey amidst the challenges of data anomalies, logistical difficulties and 
cultural barriers; 
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• The finding that there is a serious loss of food-crop biodiversity already 
taking place, with some causes were identified; 

• Identification of the absence of ‘biodiversity target’ in the Roundtable in 
Sustainable Palm Oil of NBPOL and a recommendation that one be included 
by all major agricultural companies; 

• Recommendation for new similar assessment projects (impact of trade) on 
biodiversity as a whole as a result of this IA;  

• Recommendation of new similar IA projects (impact of trade) on the entire 
range of food-crop biodiversity as a result of this project; and 

• Recommendation for capacity building for conservation and maintenance of 
staple food crops as a result of this project. 

 
Main challenges    
 
The main challenges associated with the IA were the following:  
 

• Difficulties connecting economic, social, and environmental (biodiversity) 
dimensions in the assessment to adequately to reach a common measure for 
appreciating the interrelationships, to drive the multidimensional nature of the 
message as effectively as possible. 

• Difficulties establishing a clear benchmark for the start of the TRP with respect to 
how to measure reduced costs, and how to determine whether farmers are better 
off than they would be had the TRP not been introduced, particularly in the face 
of intervening factors such as the introduction of a VAT and currency 
depreciation. 

• Difficulties linking loss of food crops to trade as farmers responses varied. The 
results were not as expected making it difficult to conclude the study 
satisfactorily without further research. 

• Problems with respect to ‘multiple counting’ of a unique food crop cultivar due to 
different lingua franca of local communities. 

• Difficulties establishing a link between food crops and export, which is not direct.  
• Challenges ensuring that biodiversity issues are reflected in the trade policy when 

formulated. 
• Achieving an understanding of the implications of trade-related policies on other 

sectors. 
• Sustaining the interest of the some stakeholders and difficulties in accessing 

information from some agencies. 
• Identifying the appropriate policy fora for delivering the main message and the 

policy recommendations (another stakeholder-wide awareness effort is being 
planned); and 

• A challenge with respect to resources, given that the project implementation team 
had other responsibilities apart from the IA.  
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Annex 2: Questionnaire for the field survey 
 
The questionnaire below is for coffee and sweet potato systems. The questionnaire for oil 
palm and taro systems is similar, but is not appended.  
 
TRADE INTERGRATED ASSESSMENT ON BIODIVERSITY:           ID:   
 
Date:____________________ 
 
Section A:   Coffee Production (Similar Questionnaire for Oil Palm and Taro) 
 

1. What are the major forms of agricultural activities you engage in?  
Coffee production �     Sweet potato production   �   Green leafy vegetables �  
Other food crops grown for sale and home consumption �       Other �             
 

2. What percentage of your resources (labour, time, money) is spent in each of the 
activities engaged? (note: should add up to 100%). 
Coffee production________ Sweet potato production _________Other food crops 
Grown for sale and home consumption________________  Other _________ 

 
3. When was the first time you established your coffee garden? 

Before 1975 �      between 1975-1985   �    between 1986-1995 �   after 1996   � 
 

4. How big was your first coffee garden? 
Less than 1 ha � between 1- 2 ha � between 2 – 5 ha � between 5-10 ha �        
more than 10 ha � 
 

5. Have you ever reduced your coffee garden area since the first planting? 
Yes         �        No       �        

 
6. If yes why? 

Poor coffee price     �             Land shortage �     
Poor road condition �            No markets      �      Other attractive cash options �  
 

7. Did you plant any new coffee gardens since the first planting? 
Yes            �                                No        � 
 

8. If yes were the  new coffee trees you planted different varieties from the first one  
Yes         �                                    No       �       

 
9. If yes what was the average size of each additional garden planted? 

Less than 1 ha �, between 1- 2 ha �, between 2 – 5 ha �, between 5-10 ha �,        
more than 10 ha � 
 

10. Have you been increasing your coffee production over the last 10 years? 
Yes            �                                No         � 
 

11. If yes how did you achieve this? 
 
By increasing the production area (planting new trees)        � 
By using the existing gardens/plantations through:               � 
Use of fertilizer                                                                      �   
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Replacing old trees with new high yielding varieties            � 
Improved management practices                                           � 
Others � (specify) __________________________________________  
 
12. What is the area of your current coffee garden? 

 
Less than 1 ha �,   1- 2 ha �,    2 – 5 ha �,   5-10 ha �,  more than 10 ha �  

 
13. Do you plan to increase your coffee garden size in the future? 

 
Yes            �                                     No     �                       

 
14. If yes,   

(a) Why would you want to do that? 
Good coffee price�   Good marketing network �,   High coffee demand �    
Have surplus land �  Increase my production volume �   Lower input costs � 

 
(b) How much additional land area would you plan to bring under coffee 
production?    

Less than 1 ha �,  1- 2 ha �,  2 – 5 ha �,  5-10 ha �,  more than 10 ha  � 
On the current land area but using improved technology �  

 
(c) How would you want to achieve that? 

By increasing the production area (planting new trees)      
By using the existing gardens/plantations through:                  � 
Use of fertilizer                                                                         �   
Replacing old trees with new high yielding varieties               � 
Improve trees (coffee) management practices                          � 
Other (specify)                                                                          � 

 
15. What kinds of inputs do you use in your coffee production? 

Tractors �, Coffee pulper �,   Fertilizers �,   Insecticides �,  Weedicides  �        
Irrigation Equipment �     Other   �                  

 
16. Within the last ten years, have the price of any of the inputs changed? 

Yes                �        No            �       
 
17.  If yes, which input, and was the price increasing, decreasing 

Tractors   Increasing   �   Decreasing    �   
Coffee Bean Pulper      Increasing   �   Decreasing    �   
Fertilizers   Increasing   �   Decreasing    �   
Insecticides Increasing   �   Decreasing    �     
Weedicides Increasing   �   Decreasing    �     
Irrigation Equipment    Increasing   �   Decreasing    �    
Other (specify) Increasing   �    Decreasing    �  

 
18. How much agricultural chemicals do you use in your coffee garden per year? 
 

Fertilizers   
Insecticides  
Weedicides  
Others 
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19. In what year did the price change became very dramatic for each of the input? 

Tractors    _______________ Coffee bean pulper,  _______________ 
Fertilizers _______________Insecticides _______________________    
Weedicides _____________ Irrigation equipment ____________ 
Other (specify) ________________ ___________   
 

20. What is the current price per kg of coffee__________? 
 
21. What is the least price you are willing and able to accept for 1 kg of coffee? ____ 

 
22. What is your annual income from coffee? 

 
Below K1000      � K1000 – K5000         � K501 – K10 000      � 
K10 000 – K20 000    �    K20 000 – 50 000     �       Over K50 000     � 
 

Section C: Crop Biodiversity Related Questions 
 

23. Do you have enough land area for other activities? 
 
Yes         �        No       �        

 
24. If yes what are these other activities? 
 
Sweet potato garden      �    Potato garden          �      Vegetable production     �       
Citrus production           �     Other      � (specify) ______________________ 
 
25. Which activities need more land? 

 
Sweet potato garden      �    Potato garden          �      Vegetable production     �       
Citrus production           �    Other      � (specify) ______________________ 

 
26. What is the main purpose of your production of this food? 
 
Home food consumption                � 
Sales                                               � 
Special events like bride price       � 
Others                                             �            
 
27. Use the table below to show how many types of kaukau you have. 

Name (list) Introd
uced/ 
local 

Area 
planted 
(ha) 

Area  
(% of 
the total) 

Tuber 
shape 

Tuber 
skin 
colour 

Flesh 
colour 

Leaf 
shape 

1.        
2.        
3.        
4.        
5.        
6.        
7.        
8.        
9.        
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10.        
 

28. In the last 10 years have there been any ‘traditional’ kaukau varieties that you have 
in your garden but you do not have them anymore now? Yes    �       No        � 

 
29. If yes, how many varieties______________________ 

 
30. If yes, why have they ‘disappeared’? 

Because the taste was no longer preferable to me                                      � 
Because it (they) had not attracted consumers from the market                 � 
Because superior variety dominated the market                                         � 
Because not enough land to keep them all                                                  � 
Just out of sheer ignorance.                                                                         � 

 
31. Are those varieties still kept by any other people in the neighbourhood?    
          Yes    �       No        � 
 
32. If yes, can these varieties be sourced from them when needed? 
 
              Yes    �       No        � 
 
33. Do you know of any ‘wild’ sweet potato? 
 
              Yes    �       No        � 
 
34. If yes, how many types are there? _________________________ 
 
35. Within the past five years has your kaukau production (kg) been… 
       
increasing        �           decreasing         �           or      constant          �    ? 
 
36. How much kaukau garden area do you have at any one season? 
 
Up to 1/4 ha   �           ¼ - ½ ha         �         ½ - 1 ha        �      1-2 ha     �    
2-5 ha             �             5 – 10 ha      �         over 10ha.     � 
 
37. What percentage of kaukau you produce is consumed at home?  

 
Up to 10%         �       11 – 20%        �      21 – 40%         �        41 -50       �    

50 -60%            �         70 -90%        �      Over 90%        � 

38. Within the last ten years has the area of your garden been 
       
increasing   �,           decreasing   �       or     constant   �  ? 
 
39. If increasing, why?       
 
Because there is more demand for kaukau at the market                           � 
Because my family size has increased                                                        � 
Because my income from other sources are unreliable                              � 
Because food from other sources are unreliable                                         � 
Other reasons � ______________________________________________ 
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40. If the garden area has been decreasing, why?       
 
Because I prefer imported food over kaukau                                                � 
Because I make enough money from coffee to buy imported food              � 
Because I make enough money from other sources to buy imported food   � 
Because I have lost my kaukau labour force to coffee production               � 
Because I have lost my kaukau labour force to other industries                  � 
Other reasons � ______________________________________________ 
 
41. Do you plan to increase your production of kaukau in the future? 
 
Yes             �                                      No              � 
 
42. If yes, why? 
 
Because I prefer kaukau over its substitutes (rice, flour, others)                        �     
Because the market attracts better price for kaukau                                           � 
Because I want to have enough space to keep all my varieties ‘preserved’       �  
Others (specify) _________________________________________________� 
 
If yes, how much additional area do you want to bring it under kaukau production?  
Up to 1/4 ha          �           ¼ - ½ ha         �         ½ - 1 ha        �      1-2 ha     �    
2-5 ha                    �                5 – 10 ha   �          over 10ha     � 
 
43. What is the average price of kaukau within the last  

12 months?__________;   2 years?___________;               5 years? ___________. 
 

44. What is the average annual change of kaukau price within the last 5 years (%)?  
___________________ 
 
45. What is the least price you are willing to offer for 1 kg of your kaukau? ________ 
 
46. What is your current actual market price you are selling price of kaukau?_______ 
 
47. How much income do you make from your kaukau per year (Kina)? 

___________________ 
 

Section D: Questions Related to Substitutes of Kaukau 

48.      How much rice do you and your household (#) __________) consume per week?  
1- 2 kg,             �          2.1 – 3 kg          �      3.1 – 5 kg           �    5 – 10kg          �            
10.1 -15 kg       �      15.1 – 20 kg          �     20.1 – 20 kg        �  
 
49.      What price are you most willing and able to pay for per unit (______) of rice per 

week? ____________ 
 

50.      What is the current average price of per unit (________) of rice? ____________ 
 

51.      Over the past 5 years has your consumption of rice… 
 

increasing    �           decreasing   �         or           constant     � ? 
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52.  If increasing why? 
 

The price has become cheaper                                   � 
I have sufficient money to afford it                            � 
I prefer rice more than its substitutes                         � 
Other  � (specify)____________________________________ 

 
53. If decreasing why? 
 
        I prefer rice over kaukau                                               � 

     The price of kaukau has improved comparatively        � 
     The price of flour became comparatively cheaper        � 
     Other (specify) �__________________________________ 

 
54. If the price of rice increases by 10% how will you respond?  
 

Increase consumption of rice by more than 10%     �         
Increase consumption of rice by less than 10%       �      
Decrease consumption of rice by more than 10%    �         
Decrease consumption of rice by less than 10%      � 
Still consume the same amount of rice                     � 

 
55. If the price of rice increases by 10% how will you respond in terms of your 

consumption of kaukau?  
 

Increase consumption of kaukau by more than 10%     �         
Increase consumption of kaukau by less than 10%       �      
Decrease consumption of kaukau by more than 10%    �         
Decrease consumption of kaukau by less than 10%      � 
Still consume the same amount of kaukau                     � 

 
56. If your income increases by 10% how will you respond in terms of rice 

consumption?  
 

Increase consumption of rice by more than 10%     �         
Increase consumption of rice by less than 10%       �      
Decrease consumption of rice by more than 10%    �         
Decrease consumption of rice by less than 10%      � 
Still consume the same amount of rice                     � 

 
Section E: Demographic Profile  
 
57. Name: __________________________Surname: _________________ 
 
58. Gender:      Male    �,       Female   �,                 

 
59. Age:  20 -30  �,     31 -  40�     41 -50 �     51� -60 � over 60� 
 
60. Marital Status:     married   �,     single    �,     widowed    �,    divorced    �, 
 
61. Village _______________________District___________________ 
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62.  Education:      Primary   �      Secondary   �   Tertiary    �   Not educated   �        

 
63. Occupation: Food crop subsistence and Coffee farmer  � Other � _____________ 
 
64. Total annual net income contributed by you and your household. 

 
Less than K1000        �          K1000 –K2000       �               K2001 – K5000        � 
K5001 – K10 00        �          K10001 – K20000  �              K20001 – K30 000   � 
K30001 – K50 000    �          Over K50 000         � 
 
65. What are the sources of your income stated above? (% must add to 100) 
 
Coffee � (%_____), Kaukau� (%_____), Vegetables � (%_____)     Fruit trees 
Poultry� (%_____)      Pensions� (%_____)    Formal employment� (%_____)       
Remittance� (%_____)      others � specify�_______________ (%_____) 
 
66. Number of dependents:______________ 
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Annex 3: Additional figures 
 
Figure A-1:  Export prices of major agriculture commodities, 1990-2007 

 
Source: Bank of PNG (2008).  
 
Figure A-2:  Percentage share of the values of PNG’s major agricultural commodity 
exports, 1990-2007 

 
Source: Bank of PNG (2008).  
 
Figure A-3: Proportions of sweet potato consumed at home as stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
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Figure A-4:  Weekly consumption of rice in EHP as stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure A-5: Trend in rice consumption for EHP 2004-2008, as stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
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Figure A-6: Reason for increase in consumption of rice from 20042008 in EHP as 
stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure A-7: Reason for decrease in consumption of rice from 2004-2008 in EHP as 
stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure A-8: Response of consumers in EHP to a 10% rise in price of sweet potato 

 
Source: data analysed from the results of the field survey (2008). 
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Figure A-9: How the consumers would respond in terms of rice consumption if their 
income increases by 10% as stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
 
Figure A-10: How consumers would respond if the price of rice increases by 10% in 
the future, by district, as stated by farmers 

 
Source: data analysed from the results of the field survey (2008). 
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