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Abstract 

This is the first impact study of the systemic effects on poverty created by the bamboo sector.  It was 

conducted by Prosperity Initiative in a joint collaboration with IFC-MPDF. The study investigates the 

impact of bamboo production and processing on incomes and poverty for a population of 187,000 people 

in three districts in North-West Thanh Hoa, Vietnam.  The results show substantial differences in per 

capita incomes and poverty between households with and without bamboo income. In 2006, per capita 

incomes in households with bamboo income were more than twice that in households without bamboo 

income, while poverty incidence was two-thirds lower.  

Furthermore, based on recall data, households participating in the bamboo sector were found to have 

more rapid growth in real per capita incomes than the non-bamboo group.  Between 2004 and 2006, 

median real per capita incomes for households with bamboo incomes rose by 24 per cent compared to 4 

per cent for households without bamboo income. Over this period, the share of bamboo in total incomes 

also rose.  In terms of poverty incidence, the percentage of individuals below the poverty line with 

bamboo income fell from 59 per cent in 2004 to 52 per cent in 2006.  In contrast, for individuals without 

bamboo income, the poverty headcount rose from 80 per cent in 2004 to 83 per cent in 2006. This trend 

is also confirmed by an analysis of poverty gap. 

It is not just bamboo producers who have benefited from these changes.  Even functionally landless 

households benefit from the additional jobs and demand for non-bamboo products that the expansion of 

the bamboo sector provides.  The number of full time equivalent wage and non-wage jobs generated by 

the bamboo sector in the three districts is estimated to have increased by 29 per cent between 2004 and 

2006. Almost half of these jobs were for hired-in farm wage labour and off-farm wage labour.  While 

bamboo traders mainly employ men, the majority of workers in bamboo processing workshops are 

women.  As the bamboo processing sector becomes more efficient and specialised, and the bamboo 

marketing system becomes more competitive, we expect both the incomes and the number of wage jobs 

generated by the bamboo sector to continue increasing. 

The work of PI is designed to catalyse the growth, efficiency and competitiveness of the industrial 

bamboo processing sector, and to increase the scale of the sector by linking it to expanding global 

demand for bamboo products. As indicated in this report, because of the structure of the sector, the 

primary poverty impact mechanism is the broad based growth of farmer incomes (itself a product of 

increasing bamboo volumes and price growth). A secondary, but still significant, impact is on the growth 

of wage jobs and salaries generated by the bamboo sector.  
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1 Introduction 

In the early 2000s, the bamboo sector in Thanh Hoa began a growth pattern averaging around 20 per 

cent per annum but accelerating enormously in recent years, with production, employment and exports 

all growing in unison.  The objective of this report is to synthesize the data that has been collected to 

date concerning the impact of the growth of the bamboo sector on livelihoods, incomes and poverty in 

North-Western Thanh Hoa Province, Vietnam.  The report also seeks to provide evidence at a provincial 

scale of the transformation of the bamboo sector and its impact on poverty.  The main question which 

the study aimed to investigate was the direct impact of introducing supply chain interventions in the 

processing sector on bamboo income, total income and poverty levels in the selected districts. 

Secondary questions involved which economic groups have benefited from bamboo income; and the 

relative contribution of changes in price and volume to any changes in bamboo income. 

Several caveats should be noted about the analysis that follows.  First, while this report examines the 

direct impact on per capita income of both bamboo production and wage employment in the bamboo 

sector (both in on-farm and non-farm enterprises), it does not analyze the secondary (multiplier) effects 

that the growth of the sector has had on the wider provincial economy.  Assessment of these secondary 

or indirect impacts of the bamboo sector is left for further research. 

Second, poverty is assessed using per capita income rather than per capita expenditure.  When per 

capita income is compared with the current MOLISA poverty line, approximately two-thirds of individuals 

and households were poor in 2004.  Therefore, the extent to which the poor shared in the benefits of 

growth can be approximated by examining the bottom two terciles (thirds) of the population.  Finally, 

comparisons with 2004 are based on recall data collected at the same time as the data on 2006.  Since 

recall becomes more imperfect the further one moves back in time, this procedure may lead to the 

amount of growth and poverty reduction that has occurred being overstated. However, we do not believe 

this effect to be large. 

2 Background 

In 2004 the International Finance Corporation’s Mekong Private Sector Development Facility (IFC-

MPDF) launched Phase 1 of the collaborative implementation of the Luong Development Project (LDP) 

in Thanh Hoa province.  This was the first step by IFC-MPDF and others to support the development of 

the bamboo sector in Vietnam.  Building on the success of LDP, they joined with PI1 to conduct a 

Bamboo Sector Feasibility Study covering three countries in the Mekong Region.  This study 

demonstrated the potential of the bamboo sector structured across three sub-sectors: industrial 

processing (flooring, chopsticks, paper, panels etc), handicrafts, and bamboo shoots in Vietnam, Lao 

                                                
1 PI was then a project of Oxfam Hong Kong but is now a fully independent international organisation based in the 

UK (www.prosperityinitiative.org). 



                                                 

 

Page 6 of 36 

Thanh Hoa Bamboo Impact Assessment Report 

PDR and Cambodia (Oxfam Hong Kong, 2006).  As a result, IFC-MPDF and PI have expanded their 

work in the bamboo sector across these three sub-sectors and adopted a strategic approach to 

facilitating the development of the sector across the region. This has resulted in the multi-donor-funded 

Mekong Bamboo Consortium (MBC) programme which is currently in its roll-out phase under the direct 

management of PI. The MBC includes further development of the LDP project as a supply chain 

demonstration project of the industrial processing sub-sector. 

The feasibility study demonstrated that the structure and economics of the industrial processing sub-

sector defines the potential for increased incomes to farmers and workers, and the potential for this 

increase to transform poverty. The mechanisms for this are as follows. 

Firstly the structure of the bamboo subsectors defines how the financial output from industrial production 

differentially targets farmers and workers throughout all segments of the supply chain.  

Table 1: Relative Structure and Impact of Bamboo Su b-sectors 

Sub-sector  Raw bamboo as a proportion 
of production cost 

(Farmer income) 

Labour as a proportion  
of production cost 

(Worker income) 

Industrial processing 

Handicrafts 

Bamboo shoots 

50-60% 

2-5% 

70-75% 

15-20% 

70-80% 

5-10% 

 

The second related issue defining the mechanism of poverty impact is that the current and future 

potential geographical location of raw bamboo production for this sub-sector is in upland areas. In 

upland areas, there are limited economic opportunities and resulting high poverty rates.  Poor upland 

farmers choose to include bamboo within their portfolio of economic activity because of its returns 

relative to other options, while wealthier lowland farmers do not include bamboo for the same relative-

return reasons.  This economic rationale was identified in the feasibility study and this distinction is 

specific to raw material production for the industrial bamboo sub-sector.  This relative attractiveness 

underpins the reason for promoting the expansion of the industrial sub-sector as a driver for large scale 

poverty impact in upland areas.  

As these mechanisms indicate that poverty will be addressed through increasing raw bamboo sales, it is 

critical that bamboo land use rights are secured by farmers; plantation models of bamboo production will 

not realise the same scale of poverty impacts. 

The effect of this mechanism for poverty impact potential is investigated in this study.  The study 

examines an industrial supply chain in a poor, upland area of Vietnam where targeted interventions 
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aimed at improving the efficiency and structure of the entire system have been underway since late 

2004. Thanh Hoa is located in the North-Central Coast of Vietnam, approximately 140 km south of the 

national capital, Hanoi.  It has a population of 3.68 million people drawn from 7 different ethnic groups 

and a total land area of 11,136 km2.  Thanh Hoa has 24 districts, spread between coastal, midland and 

mountainous areas.  The three study districts (Ba Thuoc, Lanh Chanh and Quan Hoa) are all located in 

Thanh Hoa’s mountainous North-West.  They are among the poorest districts in the province (see 

poverty map in Annex 1 on page 32) and they produce about 60 per cent of its bamboo production. 

Land use rights for bamboo production are secure for the farmers of this study area. 

3 Description of Survey 

To provide better information about the impact that expansion in the bamboo sector in Thanh Hoa 

province has created, a survey of farmers, collectors and traders was carried out in March and April 

2007.  The survey was designed and its implementation managed by PI. Surveys were conducted in the 

target districts of Ba Thuoc, Lanh Chanh, and Quan Hoa and were carried out by field workers from two 

NGOs (GRET and HADEVA) with experience working in the area.2 

There were three separate components to the survey: 

(a) a farmer survey which collected quantitative information on household characteristics – land use, 

agricultural and other livelihood activities, incomes and, where relevant, the production and marketing of 

bamboo; 

(b) a collector and trader survey which recorded information on bamboo marketing – agents’ purchasing, 

sales, marketing and hiring of labour; and 

 (c) in-depth one-on-one and focus group interviews – where specific case history accounts of selected 

farmers, workers and businesses were recorded.  

3.1 Farmer survey 

The farmer survey was designed to distinguish whether growth in incomes from bamboo has exceeded 

growth in incomes from other sources with 95 per cent certainty. A total of 210 farmers were interviewed 

using the survey instruments outlined3.  The farmers were selected using a two-stage cluster sampling 

design to provide a representative sample of the farmers in the three districts.  Twenty-nine communes 

were selected with probability proportional to size, based on population data from the 1999 Population 

and Housing Census.  Seven households were then randomly selected from each commune4. 

                                                
2 It was originally intended to carry out the survey in Ba Thuoc, Quan Hoa and Quan Son districts.  However, 

permission could not be obtained to carry out the survey in Quan Son because it is a border district, so Lanh 
Chanh district was selected to replace it. 

3 A copy of the survey instrument used can be found at www.prosperityinitiative.org 
4 In one commune (Ban Cong commune in Ba Thuoc district), A double sample was taken in Ban Cong commune in 

Ba Thuoc district because the number of households within it was more than twice the sampling interval. 
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Only one household refused to be interviewed and was replaced randomly.  Further details of the 

sampling design for the farmers’ survey can be found in Annex 2 on page 33. 

3.2 Collector and trader survey 

The survey aimed to interview all bamboo collectors and traders known to be operating in the selected 

communes.  Collectors and traders were distinguished by whether or not they operated using others’ 

(collectors’) or their own funds.  Sixty-six collectors and 16 traders were interviewed. 

On completion of the two surveys all data was double entered into a Microsoft Access database.  The 

software package designed by Jeffries et al (2003) was used to identify and correct discrepancies.  

Income, land and demographic aggregates were then computed in Microsoft Access after which the 

data was exported into SPSS and Stata for subsequent analysis. 

3.3 In-depth interviews 

In-depth semi-structured interviews were carried out with four bamboo farmers, two workers in bamboo 

workshops and one workshop owner.  These interviews aimed to probe behind the statistics produced 

by the farmer and collector and traders surveys to obtain qualitative accounts of how the bamboo sector 

had affected people’s lives.  The in-depth interviews have been used as the basis for the case studies 

below.  

4 Household characteristics and livelihoods in the study area 

This section looks at the demographics of the study area including an examination of farmers’ ranking of 

activities and crops and sources of income. 

Table 2 contains some basic descriptive statistics about the 210 farmers included in the farmer survey.  

In 2006, the average household size was just over five people, three and a half of whom were workers. 

Fewer than 3 per cent of household heads were female, while over 90 per cent came from an ethnic 

minority group (with ethnic minority heads equally likely to be Muong or Thai).  Thirty-five per cent of 

household heads had completed primary education and 51 per cent had completed lower secondary 

education, with just 3 per cent having no formal education.  The mean dependency ratio (the ratio of 

non-working to working members of the household) was 0.71. 

Households cultivated an average of 3.97 hectares, but, as can be seen from the mean, minimum and 

maximum, this is an extremely skewed distribution, with 35 households being functionally landless and 

21 cultivating more than eleven hectares of land.5  Over four-fifths of households (82 per cent) have 

bamboo land, with mean and median land holdings being 1.56 and 0.63 hectares respectively. 

                                                
5 Functionally landless is defined as cultivating less than 0.5 hectares of land. 
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Table 2: Descriptive Statistics from the Farmer sur vey 

Variable Mean Median Minimum Maximum 

Household Size 5.05 5 2 11 

Number of Workers 3.52 4 1 9 

Age of Head 43.33 43 23 78 

Sex of Head (% female) 2.90% 0 0 1 

Ethnicity of Head 90.50% 1 0 1 

Dependency Ratio 0.71 0.67 0.25 1 

Land Area (ha) 3.97 1.99 0.01 52.15 

% with Bamboo Land 82.40% 1 0 1 
 
Figure 1 (page 10) shows the ranking of activities and crops for the 210 households included in the 

survey.  The three most important activities are rice, as the most important, followed by bamboo 

production and then incomes from off-farm work not related to bamboo.6  However, in terms of the top 

ranked activities, off-farm non-bamboo work is the most important, with 59 of the 210 households 

surveyed ranking it as most important, and followed by bamboo production and rice in equal second 

place.  Furthermore, when the two most important activities are considered, bamboo production ranks 

slightly ahead of both rice and off-farm non-bamboo work, with 83 farmers ranking bamboo production 

as their most or second most important activity.  

 

 

 

 

 

 

 

                                                
6 Please note there is very little rice production in Quan Hoa district. 
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Activities  
Figure 1: Farmers’ ranking of activities and crops in the study area 

Other important activities and crops in the study area include cassava production, livestock rearing (with 

pigs being more important than cattle and poultry) and maize (mostly for animal feed).  There is also 

some sugarcane production, principally in Ba Thuoc district.  Off-farm bamboo work currently has a very 

low ranking, with just five of the 210 farmers surveyed listing it as their most important activity.  However, 

off-farm bamboo related employment has started to grow rapidly and may be expected to continue in the 

future. 

Figure 2 (page 11) shows the households’ sources of income in 2004 and 2006. In these diagrams and 

in most places in the remainder of this report, we combine on and off-farm income related to bamboo as 

employment on others farms and in the processing industry which are also important sources of 

household income.  

In 2004, crops and livestock each comprise approximately one-third of household income, followed by 

bamboo with 28 per cent of total income.  By 2006, bamboo had just overtaken crops as the most 

important source of household income, accounting for almost a third of total income, while livestock 

income had declined to 28 per cent. In both years, other incomes (such as those derived from non-

bamboo off-farm employment, social benefits and pensions, trading and remittances) account for about 

5 per cent of household incomes.   
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Figure 2: Household sources of income 

 

5 Changes in poverty and income 

This section of the report analyses the impact of bamboo on poverty and income in the three survey 

districts.  It first discusses changes in poverty and income per capita in the districts as a whole and then 

examines how these differ between households with and without bamboo earnings. 

Table 3 (page 12) describes changes in poverty and income in the three districts.  To estimate poverty 

we have used real income per capita from the bamboo survey and a poverty line of VND 2.4 million per 

year.7  The poverty rate shows the percentage of households with incomes below the poverty line fell 

from 65.6 per cent in 2004 to 59.8 per cent in 2006.  The corresponding figure for the percentage of 

individuals below the poverty line, which is known as the poverty headcount, was 65.5 per cent in 2004 

and 61.2 per cent in 2006.  However, the change in poverty headcount between the two years is not 

statistically different from zero. 

One of the drawbacks of the poverty headcount is that it does not describe how poor households are, 

just whether or not their income per capita is below the poverty line.  In light of this, we have also 

calculated an alternative poverty measure, the poverty gap, which shows the aggregate shortfall of the 

                                                
7 This corresponds to MOLISA’s 2005 poverty line for rural areas (VND 200,000 per person, per month) converted to 

an annual basis. 
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typical poor person below the poverty line.8  The poverty gap can therefore be thought of as a measure 

of the depth of poverty.  Between 2004 and 2006, the poverty gap fell from 0.309 in 2004 to 0.274 

across the three districts.  This change in the poverty gap is statistically significant from zero at the 5 per 

cent level of statistical significance.   

Table 3: Changes in poverty and income in the three  districts 

 2004 2006 

Poverty rate (% of households below poverty line) 

Poverty headcount (% of people below poverty line) 

Poverty gap (aggregate shortfall of the poor as 
proportion of the poverty line) 

65.6% 

65.5% 

0.309 

59.8% 

61.2% 

0.274 

Mean change in nominal income per capita 

Mean change in real income per capita 

Median change in real income per capita 

48.7% 

27.2% 

21.0% 

 

Finally, between 2004 and 2006, income per capita grew by an average of 48.7 per cent in the three 

districts.  When adjusted for inflation, the average growth rate reduces to 27.2 per cent.  However these 

averages are composed of a small number of households whose income per capita grew or fell 

dramatically over time, plus a majority of households with much more modest income growth.  For this 

reason, we also report growth in median as well as mean income per capita.  The median rate of real 

income per capita growth is therefore 12.0 per cent.  The substantial difference between the mean and 

median real income changes is typical of the usual skewed pattern of economic growth.   

Case study 1 illustrates how bamboo production served as a route out of poverty for one of the 

households included in PI’s in-depth interviews. 

Case Study 1: Bamboo production as a route out of p overty 

 

 

 

 

 

 

                                                
8 To be very precise, the poverty gap shows the aggregate shortfall of the poor person's income or expenditure from 

the poverty line expressed as a ratio of the poverty line averaged over the entire population.  The poverty gap is 
also known as P1 following Foster, Greer and Thorbecke (1984). 

Mr Tho is a 42 year old farmer of Muong ethnicity. He has a wife and an eleven-year-old adopted 
daughter.  He has been growing bamboo since he left the army in 1986, and now has two hectares 
planted with luong bamboo.  He spends about half of his time working on bamboo, from which he 
earns about VND 8 to 10 million (approximately US$ 500 to 625) per year compared to VND 2 million 
per year from double-cropped rice. 

Although he faces difficulties getting his culms to the road, Mr Tho notes that “…now luong is easy to 
sell as there are many workshops and competition has increased.”   

Like many people in his commune, Mr Tho’s living conditions have improved: his bamboo income has 
allowed him to invest in cattle and poultry and build a new house with wooden walls and a concrete 
floor to replace the temporary hut his family used to live in.  In addition, his daughter is able to attend 
school regularly. 
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Figure 3 shows growth in bamboo incomes were an important driver of the overall income growth in the 

three districts.  When the findings from the 210 representative households were scaled-up to the level of 

the three districts, real incomes grew from VND 455.5 billion to VND 509.6 billion between 2004 and 

2006.9  Of this total, bamboo related incomes accounted for VND 123.4 billion (approximately US$ 7.9 

million) in 2004 and VND 163.8 billion (approximately US$ 10.3 million) in 2006.  Bamboo incomes 

increased by 32.9 per cent and crop incomes by 8.6 per cent between these two years, while livestock 

incomes declined by 2 per cent.  Other incomes increased by 14.4 per cent over the period, although 

from a very small base.  As a consequence, the share of bamboo incomes in total rose from 28.2 per 

cent to 34.4 per cent between 2004 and 2006. 

Figure 3: Growth in sources of real income 

 
The following section examines how changes in poverty and income differed between households with 

and without bamboo incomes.  Median income levels per capita in households with bamboo earnings 

was VND 2.44 million in 2006, an increase of 23.6 per cent since 2004.  In contrast, median income 

levels per capita in households without bamboo earnings was VND 1.06 million which had grown by just 

3.8 per cent.  In terms of the poverty incidence, the percentage of individuals with bamboo incomes 

below the poverty line fell from 59.1 per cent in 2004 to 51.5 per cent in 2006.  In contrast, for individuals 

                                                
9 This calculation involves deriving a set of frequency weights (or expansion factors) which allow statistics derived 

from the 210 households in the 29 selected communes to be scaled up to three districts, where there were 37,179 
households in 2005.  This is done by dividing the number of households in each commune by the number of 
households surveyed in that commune and multiplying by the ratio of all households in the three districts to the 
total of households in the surveyed communes (1.6125).  
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without bamboo incomes the poverty headcount rose from 79.6 per cent in 2004 to 82.6 per cent in 

2006.10  The differences in poverty rates between individuals with and without bamboo incomes are 

statistically significant from zero at 2 per cent even though the changes between years are not.  As 

shown in Figure 4, changes in the depth of poverty over this period were even more striking, with the 

poverty gap falling from 0.263 to 0.195 for individuals with bamboo incomes but rising from 0.415 per 

cent to 0.448 per cent for individuals without bamboo incomes.  Again the differences in the poverty gap 

‘with’ and ‘without’ between bamboo and non-bamboo groups are statistically significant at the 2 per 

cent level. 

Figure 4: Changes in the depth of poverty 

 
Lastly, we examine how the distribution of income changes across income terciles (thirds of the 

population).  In doing this it is important to distinguish between absolute and relative changes in income 

per capita as changes in absolute incomes are generally highest for the richest tercile while percentage 

changes may not be.  It is also helpful to remember that the bottom two terciles of the population in 2004 

roughly correspond to the population of poor people (Tercile 1 represents the poorest, and Tercile 3 the 

richest fifth of the population).  The three charts on the left hand side of Figure 5 (page15) show absolute 

changes (in millions of VND) in real incomes per capita for all households, and households with and 

without bamboo earnings respectively.  The three charts on the right hand side of Figure 5 show relative 

                                                
10 The corresponding figures for the percentage of households with income below the poverty line are 58.5 per cent 

to 49.7 per cent (with bamboo) and 78.2 per cent to 82.0 per cent (without bamboo). 
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changes (in percentage terms) for the same three categories. Once again medians rather than means 

are used to guard against the influence of outliers (extremely large or small incomes).11 

Figure 5: Absolute and relative changes in real inc ome per capita 2004-2006 

 

                  Absolute Changes (VND)                                  Relative Changes (%) 
 

Several conclusions emerge from these charts.  Changes in incomes, whether in absolute or relative 

terms, are much higher for households with bamboo earnings than households without them.  As 

previously mentioned, median real incomes per capita rose by 23.6 per cent for households with 

bamboo earnings compared to 3.9 per cent for households without bamboo earnings.  

Secondly, for households with bamboo, absolute changes in incomes are greatest for those in the 

second tercile (VND 398,000) followed by those in the poorest tercile (VND 365,000) and then those in 

the third tercile (349,000).  This pattern of income change is consistent with the bamboo farmers in Anji 

Anhui Country in Zhejaing province in China (Perez et al., 1999).  Nevertheless, in relative terms, 

changes in absolute incomes decline steadily from those in the poorest terciles (38.2 per cent) to those 

in the middle (26.9 per cent) and richest (6.3 per cent) terciles.  

Thirdly, for households without bamboo incomes, changes in real incomes per capita are negative for 

the top two terciles, with especially large falls in tercile three (by VND 565,000 or -15.4 per cent per 

                                                
11 The use of medians rather than means makes the use of standard statistical tests between terciles difficult.  

Nonetheless, it should be noted that mean changes real incomes per capita incomes are statistically different from 
each other at the one per cent level for all possible combinations of terciles. 
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person).  In contrast, real income growth was positive, although modest, within the top tercile (VND 

52,000 or 8.2 per cent).   

Our findings show substantial differences in both poverty and incomes per capita between households 

with and without bamboo earnings.  Households participating in the bamboo sector demonstrate both 

higher rates of poverty reduction and more rapid growth in real incomes per capita than the non-bamboo 

group. 

Clearly not all of these increases can be attributed to MBC interventions in the sector or to the 2004 

poverty and income figures as they relied on recall data, which may overstate the amount of poverty 

reduction and growth that has actually occurred.12  Nevertheless, the statistics are indicative of the ability 

of the bamboo sector to raise incomes and reduce poverty among the poorer two-thirds of the income 

distribution in three relatively disadvantaged upland districts. 

6 Bamboo production  

As described in the background section, poverty impact of the industrial bamboo sub-sector comes 

primarily through farmer incomes from bamboo production and sales.  

We now take a look at productivity, specifically planting analysis, and how it compares to other major 

crops.  Two hundred and ten farmers were surveyed in the three districts and 83 per cent (174 farmers) 

grew bamboo.  Thirty-nine farmers (19 per cent) had planted bamboo since 2004.   

Farmers whose land was planted with bamboo each had a median of one hectare (10,000 m2) with a 

planting density of 359 culms per hectare in 2006.13 For established bamboo land, farmers achieved a 

median yield of 700 culms per hectare, with a mean yield of 1051 culms per hectare.14 This suggests 

that farmers who were already growing bamboo were operating close to the sustainable yield of 750 

culms per hectare.15  However, Figure 6 (page 17) shows there are a large number of farmers 

harvesting less than 500 culms per hectare a year, indicating that there is some underutilisation of 

bamboo land.  In addition, a minority of farmers are able to achieve yields of more than 1,000 culms per 

hectare.  This will either be bamboo land that is being cleared or bamboo land planted to species other 

than luong bamboo. 

                                                
12 This is because it is well know that respondents tend to become more selective in their memory as time from the 

interview date moves back in time and this is known to be a particular problem for production, income and 
consumption data (Deaton, 1997; Grosh and Glewwe, 2000).  Nonetheless, our survey only asked respondents to 
go back two-and-half years from the time of survey and has generated changes in incomes and production that 
are broadly consistent with those observed in other data sources.  The recall effect relevant to this population will 
be measured in the planned 2009 wave of this survey.     

13 The corresponding means are 1.88 per hectare and 405.4 culms per hectare, although these numbers are inflated 
by a few households with implausibly large numbers of culms per hectare. 

14 Once again the mean yield is inflated by two households with implausibly high yields. 
15 Note that these offtake and yields figures are for all species of bamboo (not purely luong).  
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Figure 6: Number of culms harvested per hectare of established bamboo 

 
Tables 4 and 5 (page 18) show that the productivity of bamboo compares favourably to the other major 

crops grown in the three districts in terms of returns per family labour day but less favourably in terms of 

returns per hectare of land.  These calculations are done using the concept of gross margins, which 

shows the profitability of different crops for factors of production (such as family labour and land) which 

are controlled by the household but which do not have to be purchased.16 

In terms of productivity per family labour day, Table 4 shows that bamboo is the most attractive crop with 

a median gross margin of VND 57,500 per day. However, it should be noted that the returns from double 

cropping rice (which is possible in lowland areas of all three districts) or other patterns of mixed 

cropping, compare more favourably with those of bamboo. The substantial difference between the mean 

and median returns to bamboo also suggest that some farmers (most probably those with mature 

bamboo stands who harvest premium grade culms, such as phao bamboo) can earn returns of more 

than VND130, VND 130,000 per day from bamboo.  In real terms, the mean gross margin for bamboo 

production increased by 3.8 per cent per family labour day (from VND 126,443 per day in 2004 to VND 

                                                
16 Gross margins are calculated by deducting the value of cash inputs (such as wages for hired-in labour and the 

cost of seeds, fertilisers and other inputs) from the gross revenue earned from different crops, and then dividing by 
the number of units of the household factor of production involved in its production.  See Barnard and Nix (1979) 
for further information on the use of gross margins in farm management. 
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131,266 per day in 2006) while the median gross margins rose by 8.7 per cent (from VND 52,910 per 

day in 2004 to VND 57,500 per day in 2006).  

Table 4: Gross margins (VND) per family labour day in 2006 

 Bamboo Spring rice Summer rice Maize Cassava Sugar 

N 

Mean 

Median 

139 

131,266 

57,500 

180 

22,817 

21,632 

179 

29,367 

26,912 

110 

21,101 

16,893 

158 

25,753 

20,367 

21 

47,844 

44,286 

Note:  gross margins are calculated only when there are positive incomes from crops. 

A rather different picture of the productivity of bamboo emerges when the gross margins per hectare of 

land in Table 5 are examined.  From this table, it can be seen that sugar (with a median gross margin of 

VND 30 million per hectare) is easily the most attractive crop followed by double cropped rice.  

Unfortunately, it is not possible to distinguish between lowland and upland plots in these calculations, 

although the sort of upland plots where bamboo is usually grown is often not suitable for sugarcane or 

rice production.  Nevertheless, when compared to the competing upland crops of cassava and maize, 

the returns per unit of land planted to bamboo are relatively low.17 

Table 5: Gross margins (VND) per hectare of land in  2006 

 Bamboo Spring rice Summer rice Maize Cassava Sugar 

N 

Mean 

Median 

140 

4,210,000 

2,930,000 

180 

7,670,000 

7,850,000 

190 

8,600,000 

8,200,000 

109 

6,070,000 

5,400,000 

158 

10,310,000 

7,120,000 

21 

35,660,000 

30,000,000 

Note:  gross margins are calculated only when there is positive income from crops. 

When scaled-up to the level of the three districts, the area planted to bamboo increased from 47,772 

hectares in 2004 to 52,004 hectares in 2006.  This is consistent with the area under bamboo obtained 

from satellite imagery.18  Approximately, 32.9 million culms of all species were harvested from this area 

in 2006. Of these, approximately 25.2 million culms were luong. 

                                                
17 From a cropping system sustainability and therefore long term economic point of view based on an annualized or 

net present value approach, it is anticipated that bamboo will provide higher gross margins per hectare than 
presented in Table 4. Such financial analysis is not carried out here, but will be addressed in subsequent work by 
PI in survey and analysis of the bamboo sector.  

18 An inventory analysis conducted for PI in early 2007 indicated a total area of pure bamboo forest and bamboo 
plantation in the three districts of 47,500 hectares.  This estimate excludes new planted bamboo stands, which are 
included in the farmer survey plus mixed bamboo and wood forests. 



                                                 

 

Page 19 of 36 

Thanh Hoa Bamboo Impact Assessment Report 

7 Employment in the bamboo sector 

As described in the background section, poverty impact of the industrial bamboo sub-sector through 

waged employment is important but less significant than that through farmer income by bamboo 

production and sales. 

Accordingly, this section seeks to establish how much employment is being directly created by the 

expansion of the bamboo sector in Thanh Hoa province.  There are two sources of labour demand in the 

bamboo sector (on-farm and off-farm) and several categories by which labour is distinguished and 

measured.  Secondary labour generation effects are not considered in this analysis but will be included 

in PI’s future impact assessment work.19  Estimates from other developing countries suggest that each 

dollar of additional value generated in agriculture generates about 60 cents of value added in the rural 

non-farm economy (Hazell and Haggblade, 1993). 

The first source of labour demand is on-farm.  This is the labour used for the planting, tending and 

harvesting of bamboo and can be divided into the following three categories: non-wage labour by family 

members working on their household’s bamboo stands; wage labour bamboo farmers hired-in from 

other households; and wage labour households hired-out to farmers who are growing bamboo.  

The second source of labour demand is off-farm.  This is the demand for labour by off-farm enterprises 

such as bamboo collectors and traders, processing workshops, and forest management enterprises.  

Thus a fourth bamboo employment category is wage labour hired by off-farm bamboo enterprises. 

7.1 Non-wage family labour 

This is the largest category of bamboo labour accounting for almost two-thirds of direct employment in 

the bamboo sector (64.5 per cent in 2004 and 63.4 per cent in 2006).  Across the 210 surveyed 

households, the number of days that family members worked on their households’ own bamboo stands 

rose from 8,315 days in 2004 to 10,259 days in 2006. Late in the year, just over half of these days were 

for harvesting and just over a third for tending households’ bamboo stands. Planting labour comprised 

less than a tenth of total non-wage family labour, although this is obviously concentrated among the 45 

households that planted bamboo in 2006.  More than two-thirds (68.8 per cent) of non-wage family 

labour days were performed by male family members in 2006. The activity and gender division of family 

labour in 2004 is similar. 

When scaled-up to the level of the three districts, the amount of non-wage family labour working in the 

bamboo sector rose by 27.1 per cent between 2004 and 2006.   

                                                
19 Secondary effects would include for example increases in employment by farm and business service providers 

due to increased economic activity in the sector, increased consumption in the community due to increased 
incomes etc. 
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7.2 Hired-in wage labour by bamboo farmers 

In 2004 hired-in wage labour accounted for 7.6 per cent of households with bamboo land to help with the 

planting, tending or harvesting of bamboo.  By 2006, the expansion of the sector required 11.5 per cent 

of farmers with bamboo land to hire-in some wage labour.  Wage labour made up about a fifth (20.9 per 

cent) of the total number of labour days spent on bamboo in 2006, compared to 14.7 per cent in 2004.  

Approximately one-fifth (20.5 per cent) of the hired-in wage labour in 2006 were female workers, 61 per 

cent of whom were hired to tend existing stands of bamboo.  

The amount of hired-in labour by bamboo farmers between 2004 and 2006 grew much faster (49 per 

cent) than the amount of family labour devoted to bamboo (which rose by 27 per cent over the same 

period).  When scaled-up to the level of the three districts, this means that the equivalent of 1,919 full-

time equivalent (FTE) workers were hired-in by bamboo farmers in 2006, compared to 1,289 FTEs in 

2004.20  It is expected that the increasing demand for labour, along with other factors, will exert upward 

pressure on wage rates.  Median wage rates (in nominal terms) have indeed risen from VND 20,000 per 

day in 2004 to VND 25,833 in 2006.  

7.3 Hired-out wage labour to bamboo farmers 

A third way the bamboo sector generates employment is households hiring-out workers to other farmers.  

The amount of labour hired-out by the 210 households in our sample rose by 70.5 per cent between 

2004 and 2006, although from a very small base (186 days across the survey households in 2004).  

When scaled-up to the level of the three districts, this means that 104 FTEs were hired-out in 2006 

compared to 61 in 2004.  Note that there is no reason why the amount of labour hired-out to other 

bamboo farmers by the 210 households in our sample needs to match that hired-in by them.21  Bamboo 

farmers, who account for 83 per cent of our sample are less likely than non-farmers to work on someone 

else’s bamboo farm than non-bamboo farmers.  Indeed, none of the 210 farmers surveyed hire-in and 

hire-out farm labour simultaneously.  In practice, many of the workers hired-in by bamboo farmers came 

from other communes or districts.  

7.4 Wage labour hired by off-farm bamboo enterprises  

A fourth source of employment is off-farm wage jobs generated by the bamboo sector.  This involves 

household members working for processors, traders, input suppliers and transporters.  As the value-

added by the sector develops and as specialisation occurs, off-farm wage employment is expected to 

increase relatively quickly. 

                                                
20 This calculation involves the frequency weights (expansion factors) described in footnote 9, and also assumes that 

there are 240 work days in a year. 
21 This would only be the case at the level of the entire bamboo sector. 
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Of the 210 households surveyed, 32 had members working in off-farm bamboo enterprises in 2006 

compared to 25 in 2004.  The number of off-farm labour days worked by these households also 

increased from 14.9 days per annum in 2004 to 19.3 days per annum in 2006. However, this difference 

is not statistically significant from zero at conventional levels.  When scaled-up to the three districts, 

there were approximately 1,909 FTE off-farm jobs related to bamboo in 2006 compared to 1,600 jobs in 

2004. The amount of income generated from such employment is relatively modest accounting for less 

than 1 per cent of income per capita in both years. 

In 2006, the percentage of female off-farm wage labour hired-in was 69 per cent compared to 71 per 

cent in 2004.  Note again, that none of the 210 households surveyed hired-in and hired-out farm labour 

simultaneously.  Case study 2 illustrates how working for an off-farm processing enterprise has affected 

the life of one young woman in the Quan Hoa district. 

Case Study 2: Wage employment in bamboo processing 

 

 

 

 

 

 

 

 

 

Figure 7 (page 22) shows the distribution of bamboo related employment by income tercile (thirds) in 

2006. Non-wage family labour is clearly the most important source of employment associated with the 

bamboo sector, with off-farm wage labour being the second most important source of employment.   

Ms. Hoa is twenty-two years old and unmarried.  Six months ago she decided to leave her parents’ 
home to pursue work in one of the bamboo processing workshops that was set-up in the Quan Hoa 
district.  One of her friends, who was already working there, introduced her to a workshop owner.  
The workshop employs 30 workers; two-thirds of whom are women and all of them come from the 
ethnic minorities. 

Hoa is now employed at the workshop seven days a week, and stays there most nights as it is more 
than an hour’s bus or motorbike ride from her village.  She performs a number of different tasks such 
as stacking and cutting culms, splitting bamboo slats, and producing and tying up chopsticks.  She 
earns VND 600,000 (approximately US$ 37) per month and also receives free accommodation and 
three meals per day. 

“The wage is not great but it is okay.  It is a stable income; I can send VND 500,000 home each 
month to support my parents and still have 100,000 for myself”, Hoa replies after being asked if she 
was happy with the money she earns.  “I can buy my own clothes now and don’t depend on my 
parents anymore”, she proudly adds.  
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Figure 7: Distribution of Wage Employment by Income  Tercile 

 

Family labour on bamboo farms is most important for the first two terciles (that roughly corresponds to 

the poor, using the MOLISA poverty criterion) and declines in the top tercile of the income distribution.  

In contrast, the amount of hired-in farm wage labour increases across the income distribution, while the 

amount of hired-out farm wage labour declines across the income distribution.  The hire-in of farm labour 

is especially high for the top tercile. Interestingly, off-farm wage employment is strongest in the poorest 

and richest terciles – most probably reflecting processors’ demand for either unskilled or relatively well-

educated workers. 

Table 6 (page 23) shows wage employment on other farmers’ bamboo stands grew dramatically by a 

rate of 48.9 per cent between 2004 and 2006.  This compares to a growth of 19.3 per cent in off-farm 

bamboo wage labour and 27.1 per cent in on-farm bamboo family labour over the same period.  This 

dramatic growth in on-farm wage employment from bamboo production was concentrated in the top two 

terciles of the income distribution, with the number of hired-in on-farm family labour days declining for 

the poorest tercile.  In contrast, growth in family labour days was strongest among the two bottom 

terciles of the income distribution.  Off-farm wage labour grew quite rapidly in both the top and bottom 

terciles but fell slightly in the middle tercile.  This may again be connected to the pattern of labour 

demand by bamboo processors and traders. 
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Table 6: Distribution of total bamboo labour years by tercile - 2004 and 2006 

Tercile Year 1 2 3

2006 2259 2617 1939

2004 1795 2226 1343

2006 504 556 859

2004 581 528 180

2006 84 13 7

2004 22 9 30

2006 634 323 952

2004 534 416 650

Non-wage family labour

Hired-in farm wage labour

Hired-out farm wage labour

Off-farm wage labour
 

Overall the number of FTE wage and non-wage jobs generated by the bamboo sector in the three 

districts rose from 8,314 in 2004 to 10,747 in 2006. Of the additional 2,433 jobs generated, 60 per cent 

were for on-farm family labour, 26 per cent for hired-in farm labour and 21 per cent for off-farm labour. 

8 Bamboo processing and marketing 

The survey included interviews with participants at three stages of the bamboo marketing chain: 

farmers, collectors and local traders.  This section analyses bamboo marketing behaviour for each of 

these groups, and also discusses the role of small-scale processors based on secondary information 

and in-depth interviews.22  The groups’ position in the bamboo marketing chain is shown in Figure 8 

(page 23). 

This figure shows a major shift in industry structure starting in 2004 and in full effect by 2006.  Small 

scale primary processors increased in number and began supplying greater volumes of semi-processed 

products to end processors.  This shift increased overall sector efficiency, drove down waste rates and 

production costs, and increased sector competitiveness. This change, induced by the project, has been 

a major driver of transformation in the bamboo market system, leading to the poverty impact measured 

in this study.  This topic will be fully explored in a subsequent bamboo sector update report planned for 

mid-2008 release. 

 

                                                
22 No separate surveys of bamboo processors and provincial traders have been conducted to date. 
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Figure 8: Trade flows of luong bamboo in Thanh Hoa province 

8.1 Farmers 

Most of the 174 bamboo farmers reported selling their culms to collectors and traders for cash, with just 

under a half (49.5 per cent) only selling to one collector or trader.  However, just over a third (35.5 per 

cent) of farmers was selling to three or more collectors and traders, and 11 per cent of farmers also sold 

their culms direct to processors.  The percentage of farmers receiving payment in advance for their 

culms was 28.3 per cent. 

During 2006, farmers received a mean price of VND 6,120 per culm, and a median price of VND 6,000 

which did not vary substantially across the seasons.  The coefficient of variation (a measure of price 

volatility) of culm prices received by farmers is 19.3 per cent, which is fairly low by international 

standards for farm and agricultural commodity products. 

The price per culm received by farmers varied substantially from VND 3,000 to 10,000 per culm.  

Unfortunately, it is not possible to determine how much of this is due to variation in bamboo species and 

how much is due to variation in the point of sale.  However, informal interviews with processors suggest 

that farmers with bamboo land close to the Ma and Luong Rivers float their culms down river to 

processors located on the river banks (such as X2, X5 and X0).  These farmers received an extra VND 

3,000 to 4,000 per culm.   
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8.2 Collectors 

A total of 66 collectors were interviewed and all reported that they operate primarily on a commission 

basis. All the collectors interviewed stated that the main species of bamboo they purchased was luong 

with a median commission of VND 500 per culm in both 2004 and 2006. During this time, the number of 

trucks of bamboo sold by collectors increased from 1,791 in 2004 to 2,101 in 2006.   

The mean price paid by collectors is close to VND 6,000 per culm, and does not have a strong seasonal 

price pattern.  However, as Figure 9 shows, the range of prices paid by collectors varies from 

approximately VND 4,000 to 10,000 per culm.  The number of culms purchased does have a strong 

seasonal pattern – September to March being the highest purchasing months and then falling during the 

bamboo shooting and rainy seasons between May and August. 

Figure 9: Collectors’ purchase prices and volumes,  February 2006-January 2007 

The coefficient of variation for the prices collectors pay per culm is 15.9 per cent, which is again low by 

international standards. 

8.3 Local traders 

A total of 16 local traders, who trade bamboo culms using their own funds, were surveyed.  As with 

collectors, all the traders interviewed stated that the main species of bamboo they purchased was luong 

with a median margin of VND 479 per culm in 2004 and VND 493 in 2006.  During this time, the number 

of truck loads of bamboo sold by traders increased from 2,062 in 2004 to 2,278 in 2006.   
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All the 16 traders surveyed purchased culms from collectors and all but two of them also purchased 

culms directly from farmers.  Traders’ median purchase prices for culms between February 2006 and 

January 2007 varied between VND 7,000 and VND 8,000 per culm, with a minimum of VND 6,000 and a 

maximum of VND 10,000 per culm.  Figure 10 provides a breakdown of the percentage of culms sold to 

different users.  Other traders (presumably provincial traders) and other industries (probably the 

construction industry) are the highest buyers with the chopstick and flooring industries each accounting 

for around one-tenth of sales.  

Figure 10: Percentage of Culms Sold by Traders, 200 6 

 

Note: No culms were sold to paper processors 

In terms of employment, 11 of the 16 traders interviewed reported hiring a median of five workers each.  

Of these workers, 98 per cent were male, with 85 per cent coming from the Muong and Thai ethnic 

groups. 

8.4 Processors 

In September 2007, there were a total of 54 primary processors operating in Thanh Hoa province, of 

which 22 were in the three study districts (see table 7, page 27).  The majority of these were in Quan 

Hoa district. 
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Processors tend to be located along the roads and rivers banks where they buy culms from farmers, 

collectors (to whom they give advances) and local traders.  They produce three main semi-finished 

products: rough cut chopsticks and slats for flooring, which are sold to larger enterprises located in other 

provinces (such as Tien Dong in Hay Tay and The Bamboo Factory in Hai Duong) and pulp for paper 

mills.  A few processors are also starting to produce finished chopsticks.  In addition, there is a limited 

secondary market for the nodes and strip waste produced as a by-product of the primary processing.  

Sawdust, another by-product, has the potential to be turned into charcoal briquettes, but currently, is 

burnt or given away.   

Table 7: Distribution of bamboo processors in Thanh  Hoa province, 2007 

Number of Processors 

District Chopsticks, 

Pulp 
Chopsticks, 

Slats 
Flooring Mats Packing 

paper 
Total 

Quan Hoa 8 9   1 18 

Quan Son 5 4    9 

Ba Thuoc  1    1 

Lang Chanh 1 1  1  3 

Ngoc Lac 2     2 

Tho Xuan 3    2 4 

Thuong Xuan 2 1    3 

Trieu Son 1  1   2 

Nhu Xuan 1   1  1 

Nong Cong     1 1 

Quang Xuong 1     1 

TP Thanh Hoa 3  1  2 6 

� ong Son 1     1 

Bim son     1 1 

Total 28 16 2 2 6 54 

Source: PI 

Some processors started off as traders before starting their own processing enterprises (see Case study 

3, page 28).  This is a natural way for businesses to develop, as one of the largest capital items involved 

in setting-up a primary processing business is the cost of purchasing a truck.  A 2006 survey of 10 
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processing workshops in the project area carried out by one project partner.23  Together with the farmer 

survey and the in-depth interviews, these results suggest that a substantial proportion of the workers 

employed by processors are young, often unmarried, women.24  Specifically, the 2006 workshop survey 

showed that these businesses employed between 8 and 114 employees with a total of 539 (mean = 54, 

median = 45). Of this number, 83 per cent of all employees were from a non-Kinh ethnic group25, and 63 

per cent were women. 

Case Study 3: The challenges facing one bamboo proc essor 

 

 

 

 

 

 

 

 

Figure 11 (page 29) shows the monthly purchase prices paid for the four main grades of luong bamboo 

from one of the main primary processors in Than Xuan commune in Quan Hoa district between January 

2006 and November 2007.  A general increase of the processors purchase prices may be observed, 

with the nominal prices for phao bamboo rising by 29 per cent and for Grade B culms by 42.9 per cent 

over the period.  The coefficients of variation for these price series are: phao (8.8 per cent), Grade A (6.6 

per cent), Grade B (14.4 per cent) and Grade C (28.3 per cent).  This suggests that purchase prices for 

lower grade culms are more volatile than those for higher grades. 

                                                
23 GRET, Group de Researches et Technologies, a French NGO. 
24 A 2006 survey of 8 workshops by one project partner, GRET 
25 This result is not surprising as ethnic minorities make up 90.5% of the population in the three 

districts. 

Mr Phan began producing chopsticks and slats in his bamboo processing workshop in July 2006.  
Prior to this he was a trader of maize and other crops so he already owned a truck.   

During most of the year, Mr Phan’s workshop employs 30 to 40 workers; two-thirds are women, and 
processes 400 to 500 culms per day.  Depending on their skill level, he pays his workers VND 
650,000 to VND 800,000 per month and also provides them with a free lunch.  

Although Mr Phan is from the Kinh ethnic minority group, most of his workers are Muong. He says 
that it is easy to hire workers but their skill levels are generally low.  Mr Phan also complains that 
the rejection rate for the slats his workshop produces is high because the quality of the culms he 
purchases is not consistent.  He says the price of culms has also been rising because of demand 
from other processors and the construction industry. 

In the future, Mr Phan wants to upgrade the machinery he uses and start producing charcoal, so he 
can utilise the culms he purchases more efficiently.  He believes this will increase the profit, which is 
currently very low, from his workshop. 
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Figure 11: Culm purchase prices in Thanh Xuan Commu ne 

 

9 Conclusions on the impact of expansion in the bam boo sector 

This is the first impact study of the systemic effects on poverty created by the bamboo sector.  It was 

conducted by Prosperity Initiative in a joint collaboration with IFC-MPDF.  The study investigates the 

impact of bamboo production and processing on income and poverty in three district of north-western  

Thanh Hoa province in Vietnam between 2004 and 2006.  

The results show substantial differences in both poverty and incomes per capita between households 

with and without bamboo earnings.  In 2006, just over half (52 per cent) of people living in households 

with bamboo incomes were poor, compared to just over four fifths (83 per cent) for those without 

bamboo incomes.  Income per capita in households with bamboo earnings in 2006 were more than 

twice that than those without bamboo earnings.  As a consequence, the depth of poverty for bamboo 

households is less than half that for households without bamboo incomes. 

Furthermore, using recall data, households participating in the bamboo sector were found to have more 

rapid changes in real income per capita and faster poverty reduction than the non-bamboo group.  

Between 2004 and 2006, median real income per capita for households with bamboo earnings rose by 
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24 per cent compared to 4 per cent for households without bamboo.  Over this period, the share of 

bamboo as a percentage of total income rose from 28 per cent to 34 per cent.  

In 2006, bamboo production was the second most important livelihood activity among the 210 

households surveyed.  Some 83 per cent of these households grew bamboo and achieved a median 

yield of 700 culms per hectare.  Gross margin calculations show that the productivity of bamboo 

compares favourably to that of the other major crops grown in the three districts in terms of returns per 

family labour day but less favourably in terms of returns per hectare of land.   

As expected by the structure of the industrial sub-sector in Thanh Hoa, the survey indicates that the 

primary poverty impact mechanism is through farmer sales of bamboo.  However, it is not just 

households with bamboo land who are benefiting from these changes.  Even functionally landless 

households benefit from the additional jobs and demand for non-bamboo products that the expansion of 

the bamboo sector provides.  To date, we have not been able to estimate the indirect effects of the 

expansion of the bamboo sector.  However, we have estimated that the number of full time equivalent 

wage and non-wage jobs generated by the bamboo sector in the three districts rose by 29 per cent 

between 2004 and 2006.  Of some additional 2,400 jobs generated, 60 per cent were for on-farm family 

labour, 26 per cent for hire-in farm wage labour and 21 per cent for off-farm wage labour.  As the 

bamboo processing sector becomes more efficient and specialised, the number of wage jobs generated 

both on and off-farm by the sector is expected to continue to increase. 

Demand from the processing sector has been a major factor in driving-up the prices of bamboo culms, 

which have risen by 30 to 40 per cent in nominal terms since January 2006.  The prices that processors 

pay for lower grade culms have, however, been more volatile than those for higher grade culms such as 

phao bamboo.  A network of collectors and traders is developing to supply culms to workshops, which is 

also making a contribution to the employment and incomes generated by the bamboo sector. 

While competition at the farm gate level is still relatively limited for the majority of farmers, with half the 

bamboo farmers selling to just one collector or trader, more than a third of farmers are serviced by three 

of more traders.  Direct procurement by bamboo processors and traders from outside the district or 

province is also increasing. 



                                                 

 

Page 31 of 36 

Thanh Hoa Bamboo Impact Assessment Report 

10 References 

Barnard, C. & Nix, J. 1979:  Farm Planning and Control, Cambridge, Cambridge University Press 

Deaton, A. 1997:  The Analysis of Household Surveys: a microeconometric approach to development 

policy, Baltimore, John Hopkins University Press 

Foster, J. Greer & Thorbecke, E. 1984:  ‘A class of decomposable poverty measures’, Econometrica,  

vol. 52, no. 2, pp. 761-765 

Grosh, M. & Glewwe, P. (eds.) 2000:  Designing Household Survey Questionnaires for Developing 

Countries: Lessons from 15 Years of the Living Standards Measurement Study, Washington DC, World 

Bank 

Hazell, P. & Haggblade,  S. 1993: ‘Farm-non-farm growth linkages and the welfare of the poor” in 

Lipton, M. and Van der Gaag, J. (eds), Including the Poor, Washington DC: World Bank Regional and 

Sectoral Stuides 

Jeffries, D., Kaye, P. & Snell,  P. 2003:, ‘Development of an adjudicated double-entry data package’,  

ADM Newsletter 52 

Oxfam Hong Kong 2006: Mekong Bamboo: Sector Feasibility Study, Mimeo, Hanoi 

Perez, R., Maogong, Z., Belcher, B., Chen & Maoyi, F. 1999: ‘The role of bamboo plantations in rural  

development: the case of Anji county, Zheijiangcountry, Zheijiang’ World Development vol. 27, no 1, pp. 

101-114 



                                                 

 

Page 32 of 36 

Thanh Hoa Bamboo Impact Assessment Report 

11 Annex 1: Poverty map of Thanh Hoa province 

 

Source: Poverty incidence calculated using small-area estimation methods based on 1997/98Vietnam Living Standard 

Survey data and the 1999 Population and Housing Census and was performed by the Poverty Mapping and Market 

Access Project.   
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12 Annex 2:  Survey sampling 

A representative sample of households in the three survey districts (Lang Chanh Ba Thuoc and Quan 

Hoa) of Thanh Hoa province was required.  Two-stage cluster sampling was chosen because accurate 

information of the names and locations of every household in the three districts to be surveyed was 

lacking.  

In the first stage, communes were selected as the primary sampling unit or cluster.  Communes were 

selected with probability proportional to size based on 1999 Population and Census data.  30 communes 

were selected based on the statistical assumption that with a sample size of 30 communes, 

characteristics will be normally distributed.  

Sample size calculations incorporated a design effect of two, to account for the impact of cluster 

sampling and were based on 95 per cent confidence and 80 per cent power.  Sample sizes were 

calculated for: 

Determining the mean percentage change in income from bamboo between 2004 and 2006.  

Using information from Perez et al. (1999) we expected the mean percentage income change would be 

small but the minimum difference of interest is 2 per cent.  When using a conservative 5 per cent 

standard deviation, 102 households are needed.  Bearing in mind that perhaps 50 per cent of 

households may not farm bamboo or be able to provide reliable recall data it was decided that 200 

households should be surveyed. 

Examining whether the percentage of income derived from bamboo is associated with economic status 

using a one-way analysis of variance (ANOVA) to compare income quintiles. 

Assuming that the standard deviation for the percentage of income derived from bamboo within quintiles 

is 10 per cent, 40 households per quintile and 200 in total are required to detect a minimum difference 

between group means of 10 per cent. 

A sample size of 200 gives 6.66 households per cluster.  This was rounded up to seven per cluster 

giving a total of 210 households in the survey.  

In the second stage of sampling an up-to-date list of households identified by village and household 

heads was obtained in each of the selected communes.  To obtain the list, field workers approached the 

heads of the commune before the arrival of the survey team.  Households were then randomly selected 

from these lists.  A set of seven random numbers falling between one and the total number of 

households in the commune was generated using free online software: http://www.random.org/. 

During the survey process the survey team endeavoured to arrange a convenient follow-up time if 

households were unable to participate when approached.  If a convenient time could not be found within 

the duration of the study the team went to the next house.  If a household member could not be found or 
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households refused to participate the survey team continued to visit each adjacent house until a 

household was found that would participate.  

A sampling log sheet was created showing all the households visited with the intention to survey, 

whether or not the survey was done, and recording as many requested details as possible for selected 

households that refused participation.  The survey team were asked to provide information about 

expectations for the interview.  E.g., “I am interested in your open and honest opinion about things. 

There are no right or wrong answers.  All the information you give will be in strict confidence.  When we 

write the report we will be analyzing the information from all individuals but nobody will be mentioned by 

name.” 

All known zero values were to be recorded and when an answer could not be given the entry area was 

to be struck through.  If the respondent could not give distinct answers for different categories and the 

variable was a discrete/non-continuous variable (such as the grade of bamboo), surveyors were 

instructed to put the same response for each category.  If the variable is quantitative, such as number of 

kilograms, price in VND, number of culms, meters squared of land, the figure given was divided evenly 

between the categories that the respondent/farmer could not distinguish.  The surveyor’s never made a 

choice for the respondent.  

Timing 

210 households from 29 of 57 communes in Thanh Hoa province were surveyed over 30 days in March 

and April of 2007.  One commune (Ban Cong) was divided into two because the number of households 

within it was more than twice the sampling interval.  Only one of the selected households refused to 

participate in the survey.  This household was replaced by the nearest available neighbouring 

household. 

Data Entry 

All data was double entered into an ACCESS database.  Software designed by Jeffries et al. (2003) was 

used to identify and correct discrepancies between the two data sets.  

Missing data 

Complete data was obtained with the exception of: ethnic group detail was missing in four households, 

the gender of the household head was missing in one household, education status of the household 

head was missing in three households and official economic status was missing in one household.  

These were mutually exclusive households; so in total, data is incomplete for nine households. 
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13 Annex 3: Frequency weights (expansion factors) f or the farmer survey 

District Commune 
Households 

Surveys 

 
Households 

 in Commune 
 

Frequency 
weight 

Ba Thuoc Ban Cong 14 1332 153.4162 

Ba Thuoc Dien Lu 6 1272 341.8462 

Ba Thuoc Dien Quang 8 1122 226.1506 

Ba Thuoc Dien Thuong 7 615 141.6681 

Ba Thuoc Dien Trung 7 1275 293.7021 

Ba Thuoc Ha Trung 7 591 136.1396 

Ba Thuoc Lung Cao 7 1035 238.417 

Ba Thuoc Luong Ngoai 7 654 150.6519 

Ba Thuoc Luong Noi 7 804 185.2051 

Ba Thuoc Luong Trung 7 912 210.0834 

Ba Thuoc Thanh Lam 7 741 170.6927 

Ba Thuoc Thanh Son 7 528 121.6272 

Ba Thuoc Thiet Ke 7 528 121.6272 

Ba Thuoc Thiet Ong 7 1698 391.1421 

Ba Thuoc Van Nho 7 948 218.3761 

Lang Chanh Dong Luong 7 1264 291.1682 

Lang Chanh Giao An 7 489 112.6434 

Lang Chanh Lam Phu 7 1017 234.2706 

Lang Chanh Quang Hien 7 934 215.1512 

Lang Chanh Tam Van 7 554 127.6164 

Lang Chanh Yen Thang 7 892 205.4763 

Quan Hoa Hien Kiet 7 615 141.6681 

Quan Hoa Hoi Xuan 7 678 156.1804 

Quan Hoa Nam Dong 7 432 99.51318 

Quan Hoa Phu Xuan 7 339 78.0902 

Quan Hoa Quan Hoa 7 729 167.9285 

Quan Hoa Thanh Son 7 405 93.29361 

Quan Hoa Thanh Xuan 7 462 106.4238 

Quan Hoa Xuan Phu 7 192 44.22808 
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14 Annex 4: Map of the provinces of Vietnam 

 

Source: Wikipedia (http://en.wikipedia.org/wiki/Provinces_of_Vietnam). 

 

Thanh Hoa province 


