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Abstract

This paper provides a descriptive and multivaraatalysis of poverty dynamics in
Vietnam using panel data from the Vietnam Householothg Standards Surveys of
2002, 2004 and 2006. Transition matrices and corglots confirm that while large
numbers of households moved out of poverty beteese years, many did not
move far above the poverty line and that arourehéhtof rural households appear to
be trapped in chronic poverty. Different categdrioadels are then estimated to
analyse the correlates of chronic poverty and theis of poverty transitions in rural
areas. Initial conditions, such as household amkecomposition, whether the
household head comes from an ethnic minority dedaio complete primary school,
and residence in northern Vietham, have importalesrin trapping households in
poverty. Simultaneous quantile regression modesvghe chronically poor are
more disadvantaged by geography and ethnic minstdtiys, while changes in
household size and the share of children matteenwothe living standards of the
never poor.
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During the 1990s and 2000s, Vietnam has had spdataguccess at reducing
poverty. Depending on the poverty line used, maliy representative household
surveys show the poverty headcount has fallen bydsn two-thirds and three-
quarters between 1993 and 200&xcept for China, there is probably no country in
the world that experienced such rapid and sustamdualctions in poverty during this

period.

Vietnam’s poverty reduction record, however, reradmagile. While economic
growth of between 7 and 8 percent per annum ire#inly 2000s has dramatically
improved the living standards of most people, & Ao changed the structure of the
economy and the nature of risks that people f&=gpid migration and urbanisation,
volatility in world markets, an ageing populatioitiwa rising incidence of non-
communicable diseases, natural disasters and eliohainge all confront Vietnam
with unprecented challenges (Joint Donor Group,7200 he results of recent poverty
monitoring exercises suggest that certain sub-gradiphe population are particularly
vulnerable to falling back into poverty (Oxfam afxction Aid, 2009a and b; VASS,
2009). Due to such exercises and the availalafitygh quality panel data, poverty
dynamics as well as poverty trends are recogniséchortant issues by many

policymakers.

This paper presents descriptive and multivariatdyais on poverty dynamics in
Vietnam using the Vietham Household Living Standadrveys of 2002, 2004 and
2006. After describing the extant literature aadgd data used, it discusses its
modellig strategy and presents transition matracebother descriptive statistics
concerning the extent of poverty dynamics and dirpaverty in Vietham. Various
categorical and continuous variable models are tised to examine the drivers of
exits and entries into poverty and the determinahfger capita expenditures using
the panels for 2002-04 and 2004-06.

! Using the General Statistics Office’s (nationalyerty line, the poverty headcount in Vietnam fell
from 58% in 1993 to to 16% in 2006 (VASS, 200Wsing the international PPP $1.25/day standard,
extreme poverty in Vietnam fell from 63.7% in 199321.5% in 2006

(www.povcalnet.worldbank.ojg Non-monetary indicators of poverty also gergrsthow dramatic

over this period (VASS, 2007; Baulch et al., 2010




Data and Previous Studies

Vietnam is unusual among developing countries imirfgahigh quality, nationally
representative household surveys which include reelpeomponent. These surveys
were implemented by Vietham’s General StatisticHic® (GSO) under funding and
technical support from UNDP, the World Bank andeottionors. The Vietnam Living
Standards Surveys (VLSS) of 1992/93 and 1997/98e wmulti-topic surveys
patterned after the World Bank’s Living Standard agl@rement Surveys with
nationally representative samples of 4,800 and 6,0@useholds respectively
(Glewwe et al., 2004). These surveys were supedsed®002 by a new biennial
household survey programme known as the Vietnamsetlmld Living Standards
Surveys (VHLSS), which uses a rotating core-andutedesigned survey with an
expanded sample size intended to provide statigt@sare representative for most
provinces (Phung and Nguyen, 2007). Since 2004,gusr 9,000 households have
been included in the income and expenditure sawfplee VHLSS? Both the VLSS
and VHLS surveys have clustered, stratified sangpdiesigns. Though the content of
the household and communes questionnaires admadsias evolved over time, the
core information contained within the surveys fiégaiés the construction of a set of

variables that are consistently defined acrosstineey years.

There is a panel of around 4,300 households bettteetwo earlier VLSS surveys,
and a separate rotating panel of around 4,000 hoidsbetween rounds in the more
recent VHLSS surveys. However, there is no pankirg the VLSS and VHLSS. It
is also important to recognize that the VLHSS intapanel design, in which half of
the enumeration areas in each round are replacedwynumeration areas, means
that the three wave panel between the years 2Q02, 2nd 2006 is less than half the
size of the two two wave panels from which it ished. Once households who drop
out from the panel because they have moved, didawveannot be interviewed for
some other reason are accounted for, there are@881 households between 2002
and 2004, 4193 panel households between 2004 &&] a0d 1844 households
between 2002 and 2006 (Le and Pham, 2009). Wulighe fact that three households

2 The number of households surveyed in the inconteexpenditure part of the VHLSS 2002, 2004
and 2006 were 29530, 9189, and 9188 respectitaome data is also collected from a larger sample
of household in the VHLSS.



should be interviewed in each enumeration areagstimate attrition at the household
level to be 14.0% between 2002 and 2004, 9.5% lezt\2604 and 2006, and 14.6 %
between 2002 and 2086 his is moderate by the standards of panel suriveys
developing countries (Aldermaaal., 2001). The analysis of attrition in Appendix 1
finds limited evidence that the pattern of attntizetween 2004 and 2006 is non-
random, and that correction for attrition usingerse probability weights has a very

minor impact on poverty dynamics.

Most previous studies of poverty dynamics in Vietnaave used the earlier VLSS
panel. For example, Glewvetal. (2002) and Justinet al. (2008) apply multinomial
logit (hereafter MNL) models to the panel of 4,3@fuseholds surveyed in the 1992/3
and 1997/8. Glewwet al. find that households living in urban areas andRkd

River Delta and South East were the most likelgdcape poverty. Rising returns to
education were also important in explaining ridingng standards, with households
headed by white-collar workers benefiting signifitg. Using the same panel, Justino
et al. find that trade liberalisation has had a matemal positive effect on rural
household welfare, with most of this effect transea to poor households through
labour market channels. In a separate paper, Gdeand Phong (2004) investigates
the impact that measurement error has using theS\fisdhel, and finds that found that
almost half of income mobility was due to measuneineeror.

A more recent paper by \ai al. (2007) updates the MNL analysis using the VHLSS
for 2002-2004 for rural areas. Again using a MNadel, Vuet al. find that ethnic
minority households have a much smaller chancesadgng poverty than the Kinh-
Hoa majority even when differences in location,@dion and occupation are taken
into account. Secondary schooling and non-farmleyngent both increase the
chances of escaping poverty and reduces the riflliolg into poverty among all

rural households. Meanwhile primary education dredgresence of a permanent road
in the commune reduces the risk of falling into gy for all households living in

rural areas. Pham (2008) comes to similar conahssising a MNL logit for the
VHLSS 2002-2004-2006 panel. He also find that lebo#ds living in the Northern

% Note that because of the way the sample sizeeo¥HLSS was reduced between 2002 and 2004, it
is not possible to identify which individual housédts attrited between 2002 and 2004. It is thesefo
not possible to test for whether attrition is ramdoetween these years. Note also that the VHLSS doe
not follow households when they split or move frifrair place of residence.



Uplands and North Central Coast are more likelgagahronically poor compared to

other geographic regions.

However, as far as we know, there have been noquggtudies which utilize
different categorical and continuous variable mdghio study poverty dynamics for
the 2002-2006 period in Vietnam.

Modelling Strategy

While the multinomial logit (MNL) model is the mosequently used multivariate
approach used to study poverty dynamics, and thenoodel which has been applied
in Vietnam to date, it is not without its critics caveats. First, the MNL may be
criticised for reducing a continuous variable Qirstcase per capita expenditures) to
discrete categories in just the same way that taiteaprobits and logits are criticised
for reducing a continuous variable to two discitegories (Ravallion, 1996). When
the MNL is applied to poverty dynamics, four catege corresponding to the four
cells of a standard poverty transition matrix ssgally employed as the dependent
variable. Second, the MNL model is predicated @assumption of the independent
of irrelevant alternatives (IRR). The IRR assumptstates that the odds ratios in the
MNL model are independent of the other states (Gre#997). The validity of the
IRR assumption is often highly questionable inapglication of the MNL model to
discrete choice issues. Third, the MNL model useardered categorical outcomes

which do not recognise the natural order of pove#usitions.

In this paper, we therefore supplement the MNL rhadih estimation of two
alternative categorical variable models: the setjaleand nested logit models. Both
these models used the eight poverty dynamics cagsgibat arise in a three wave
panel (see Figure 1 below) and recognise the addetire of poverty transitions.
The main difference between the models is thabthaches and sub-branches of the
sequential logit are estimated as a series of iaitealogits, while they are estimated
simultaneously by the nested logit model. Theetk&igit model is also more

computationally demanding that then sequentiak lmgidel, as it requires the



maximum likelihood estimation of eight simultanesnsdels for a three-wave parfel.
The great advantage of these two models versuglitiemodel is that they focus
attention of the correlates of poverty transiticansg also allow the characteristics
which trap households in poverty to be identifiecistep-wise fashion.

Figure 1: Structure of the Sequential and NestagltiModels
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The multinomial, sequential and nested logit modedsall subject to the serious
criticism that they reduce a continuous dependanakle to discrete categories. This
results in a loss of information about the depehgariable and also makes them
susceptible to the influence of outliers amongitisependent variables (Ravallion,
1996). One possible response to this is to estifmadd effect panel regressions using
income or expenditure as the continuous varialde {sr example, Woolard and
Klasen, 2005). The drawback of this approach isittanly tells us about the
determinants of changes in income or expenditutieeanean, which makes it
difficult to establish a direct link between inittrousehold characteristics and poverty
transitions. So in this paper, we ultilise anraléive continuous variable approach:
guantile regressions, to see if the influence ofipaar regressors differs across the

expenditure distribution. Specifically, we estimatmultaneous regression models

for the quantiles of the expenditure distributi@mresponding to the mean

* The sequential logit model was estimated usingStiaéga model SEQLOGIT (Buis, 2007) while the
nested logit model was estimated using the NLOGifeof programs (Greene, 2007). See Henscher
et al. (2005) for further details on the sequeraiad nested logit models.



expenditures of the chronically poor and never pobrs allows us discover whether
the chronically poor and never poor expenditureegaiion functions differ, by
utilising the entire expenditure distribution fatienation but weighting it differently
according to the quantiles of interest. The edimnaof quantile regression also
makes sense if we suspects that the error terthg iexpenditure equations are
hetereoskedastic or there are outliers in the exptay variables (Koenker, 2005;
Koenker and Bassett, 1978).

Transition Matrices and Contour Plots

One of the simplest way of examining the externwlich households move into and
out of poverty is using transition matrices. Thelsew the number (or percentage) of
households who remain, move-out or into povertygeamain non-poor across two
years. International experience shows that redbtilarge number of households
move into or out of poverty between years, althoighdifficult to compare the
amount of poverty mobility across countries becafgbe different time periods and
welfare metrics they use (Baulch and Hoddinott,®2@ercon and Shapiro, 2005).

Tables 1 to 3 gives show the transition matricegraated for the panel component of
the Vietnam Household Living Standards Surveyse iitimber in each cell shows
the number of households in each of the four pgueainsition categories, with
poverty identified using per capita expenditured tire GSO’s poverty lines.

Table 1: Poverty Transition Matrices for Vietnam:
2002-04, 2004-06 and 2002-06

2006
(a) 2002 Poor Non-Poor
Poor 560 470
Non Poor 186 2,715
2006
(b) 2004 Poor Non-Poor
Poor 452 358
Non Poor 171 3212
2006
(©) Poor Non-Poor
2002 Poor 218 306
Non Poor 67 1238

Note: These matrices are for urban and rural areained without weights.

® The GSO's poverty lines for 2002, 2004 and 20062W&ND 1,916,672, VND 2,072,210 and VND
2,559,850 per person per year respectively.



The transition matrices in Tables 1(a) and (b) shtdve number of panel household
that were in poverty for two consecutive surveyslided from 14.2% to 10.8%
between 2002-04 and 2004-06. The number of hold®moving out of poverty
also declined from 12% in 2002-04 to 8.5% in 2084-while the percentage of
households moving into poverty fell from 4.7% td%. over the same period. The
consequence of this was a substantial increageinumber of households who were
non-poor in consecutive years, which rose from 6id%002 to 76.6% in 2004-06.
Table 1(c) shows that over the entire 2002-06 plerld.9% of households were poor
in both surveys, 16.7% of households moved oubgepy while 3.7% of households
moved into poverty, and 67.7% of households werepaor in both 2002 and 2006.

There are a number of well know difficulties witlarisition matrices. These include:
() households are classified as being poor or pmor- based on whether their
incomes (or expenditures) are above or below adptermined poverty line (which
may or may not vary between survey years). Thesdf@ansition matrices do not :(i)
indicate how poor or well-off a household is; and) if incomes are measured with
error, as is likely to be the case, some househuildibe erroneously classified. This
is likely to be a particular problem for householdtgh expenditures that are close to
the poverty line in one or both survey years.fdf,example, per capita expenditures
were 10% higher in both 2002 and 2006, the numbdroaseholds moving out of
poverty in Table 1(c) would drop by 20% (to 244 seholds). Similarly, if
expenditures in these years were 10% lower, thebeumwf households moving out of
poverty would increase by 13% (to 346).

Contour plots, which can be regarded as the camsimmalogue of transition matrices
are one way to circumvent these difficulties. @omtplots are diagrams which
provide a two dimensional view of a bivariate dimition, and resemble a topological
maps of a mountaifiThey can be interpreted in a similar way to thetoors on an
topological map, except the contours representtpahnequal frequency rather than
points of equal height. Once horizontal and valtimes representing the poverty
lines in two survey years are super-imposed orctimour plot, its relationship to the
four categories in a standard transition matrixcdoee clear: the four partitions of the
contour plot correspond to the four cells of thensition matix. Figure 2 shows an
example of a contour plot for the same panel daten fVietham that was used to
construct Table 1(c).

® See Deaton (1997: 180-181) for further informatim the construction and interpretation of contour
plots.



Figure 2: Contour Plot for Vietnam, 2002-2006
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The position of the peak of the contour plot jurstide the third quadrant (and
particularly close to the 2002 poverty line) shdtest while many households moved
out of poverty between 2002 and 2006, large numiiieneuseholds in Vietham
remain vulnerable to falling back into poverty. igfinding has obvious relevance to
the likely impact of the rise in food and fuel @gcin late 2007-08 on poverty in
Vietnam. For example, if food expenditures in 2606 adjusted by the rise in the
CPI for food and foodstuffs between December 20@b6 &ctober 2008, the number
of households moving out of poverty between 20622006 falls by 45% (to 168
households while the number moving into povertggiby 128% (to 162).

Arethe Chronically Poor also the Poor est?

A well-known question in the poverty dynamics lgere is whether the chronically
poor also the poorest? (Gaiha, 1989). Table 2 &na& 3 provide a preliminary
examination of this issue for Vietnam by tabulatihg mean and median
expenditures across the three panel years, faigfe possible poverty dynamics and
then constructing box plots for these categorlaghis table the chronically poor are
identified as the thrice poor (PPP), which accdanjust under one-tenth of rural
households, and whose inter-temporal mean and meédiacapita expenditures are

significantly lower (at the 1% level) than thosdhie other seven poverty dynamic
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categories. Note however, that the expenditures those wHanfiel poverty between
2002 and 2004 are statistically indistinguishablga{n at the 1% level) from those
who fell into poverty between 2004 and 2006.

Table 2: Mean and Median Expenditures by Pov@ytiyamic Categories

Poverty Inter-temporal Inter-temporal Number of
Dynamics Mean Expenditure | Median Expenditure | households
Category (VND millions) (VND millions)

PPP 1.801 1.836 169
PPN 2.464 2.410 100
PNP 2.458 2.485 49
PNN 3.265 3.039 206
NPP 2.370 2.343 26
NPN 3.201 3.157 50
NNP 3.127 2.970 41
NNN 6.423 5.201 1203
All 5.041 4.085 1844

Note: This figure is for urban and rural areas cimadh. Intertemporal mean expenditures are
in 2006 VND terms and calculated across the theeelpyears

Figure 3: Box Plot of Inter-temporal Per Capita Exgitures
by Poverty Dynamics Category

20
!

15

T S S -

=+ v - =

0
!

Mean per capita expenditures (VND millions), 2002-2006
10
|
'— 4*... 00 00 ©

PPP PPN PNP PNN NPP NPN NNP NNN

Note: 2006 poverty line in red. This figure is faral and urban areas combined.

" This uses the spells approach to identifying cierppverty employed bynter alia, the Chronic
Poverty Research Centre (see McKay and Lawson,)2803lternative components approach, which
classifies the chronically poor as those whose ngantemporal incomes are less than the poverty
line, has been proposed by Ravallion (1988) andiepfm China by Jalan and Ravallion (1998).
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Further insights into the poverty of each of thgsmips can be gained by examining
the box and whisker plots in Figure 3. These sunsmahe distribution of per capita
intertemporal expenditures in real terms for thee&ight poverty dynamic
categories with the size of each box representiagriterquartile range, and the
‘whiskers’ showing 1.5 times the interquartile rangrhe points above or below the
‘whiskers’ are usually regarded as extreme datatpair outliers (Hamilton, 2006).
Several features of this plot are noteworthy. tFthe three groups moving out of
poverty all have much more dispersed intertempaxpénditures than three groups
moving into poverty, with the large number of pagtoutliers showing that some
households have been able to move substantiallyeathe poverty line. Second, the
category with the most positive outliers is thog®wvere non-poor in all three years
suggesting that the inequality is highest amongitirepoor. Third, the chronically
poor category has both the lowest median experdituFinally, while median per
capita expenditures are close to each other (anddherty line) for all categories
moving in or out of poverty, they are substantidifferent for the chronically poor
and never poor. This provides part of the jusifien for the quantile regression
approach used towards the end of this paper. Hemvbefore that we estimate
several categorical variable models, includingdgbemonly used multinomial logit
model, to see what they can tell us about the lade® of chronic poverty and poverty

transitions in rural Vietnam.

Multinomial Logit Model

In this section, the commonly used MNL model igneated for rural areas in the
VHLSS 2002-2006 panel. Attention is restrictedural areas because this is where
the bulk of the poor in Vietnam live, and hence wehithe majority of households
moving in and out of poverty between 2002 and 28@4located. We also restrict
attention to households whose heads have lesptsirsecondary education because
a head having post-secondary education is an alpeofgct predictor of being non-
poor in both years. To avoid endogeneity (reveessality) issues, only values of

households and commune characterstics in 2002 gdisnal variables are included

® This is not the case in all countries. For exaniplrural South India, Gaiha (1989) finds that
households who move into poverty have the lowestapita incomes.
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in the model. These are supplemented by shocke dtdusehold level (adult working
days lost to illness in 2002-2004 and 2004-200@)@mmune level (floods which
occured between 2002 and 2006), and which canmabBobe regarded as
exogenous. To reduce the effect of outliers, wesliaken the natural logarithms of
the continuous variables used (household sizepftie household head, the value of
assets, total agricultural land and the numbelagédn which working adults in the

household were if.

Table 3 shows how well the MNL model is able todicehouseholds’ poverty
dynamics category between 2002 and 2808lthough 70% of its predictions are
correct, the model does much better at predictihigiivhouseholds will be non-poor
in both years (93%) or poor in both years (56.6%antin predict which households
move out of poverty (26.%). The MNL also has haaty ability to predict which
households move into poverty (1.7%) although thés tme partly due to the relatively
small number of households in this category. Thi$erences in the model’s
predictive ability should be kept firmly in mind the discussion of the correlates of

poverty transition that follows.

Table 3: Actual and Predicted Outcomes of the Maohiial Logit Model, 2002-06

Actual Predicted Outcomes
Outcomes PP PN NP NN
PP 116 37 0 52
PN 50 73 0 156
NP 11 10 1 37
NI 29 30 0 779

Note: The MNL model was estimated using a samp!E38fL rural households

As the coefficients of the MNL logit model cannet interpreted directly (Greene,
1997), results are reported in terms of margin@ogs which show the effect of a

one-unit change in a particular variable on théphility of being in a particular

° To avoid the problem of trying to take the logeafiegative or zero number, £ of land and VND
1,000 (approx US 6 cents) worth of productive askas been added to all the amount of agricultural
land and productive assets owned by each househtild sample. Similarly, one working day lost to
illness has been added to each household in thelsam

2 The MNL model has also been estimates separatethpé 2002-2004 and 2004-06 panels but the
results are not qualitatively different from thdeethe 2002-04 panel. Chow tests indicate that/tw
majority of the coefficients from the MNL for 20@ and for 2004-06 do not differ significantly from
one another (at the 5% level).
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poverty dynamics category holding all other vagsbtonstant. These marginal
effects are estimated relative to a base categhighvhave been choosen to highlight
which household and community characteristics ase@ated with staying in poverty
(Table 4) or remaining non-poor (Table'5)These base categories are the median
values in 2002 for a poor (P) household livingha Northern Uplands whose head
has not completed primary school in Table 4 anagfoon-poor household living in

the South-East who has completed primary schodale 5.

Table 4 show that ethnic minority households atghty one-fifth more likely to be
poor in 2002 and 2006 and more than a quartetilesg to be non-poor in both
years.”? Households size and the share of children (ubBgfears old) in the
household in 2002 are positively associated witioic poverty in Table 4, but also
with moving out of poverty. This may reflect thiéeet of children growing-up and

starting to work.

The effect of education on the probability of bepapr and non-poor in both years is
strong. Relative to households whose heads haveontpleted primary school,
Table 4 shows that households whose heads havdetechppper secondary school
are a third more likely to be never poor. If the#ads have completed primary and
lower secondary school, this also increase thegtmtity that the household is never
poor (by one-sixth and one-quarter, respectivdifpagh such households are also
less likely to move out of poverty. Table 5 shdiat households whose heads have
not completed primary school are more likely tgooer in both 2002 and 2006, while
those whose heads have completed lower secondaoglsare less likely to be so.
Both tables show that households whose heads lwawgleted upper secondary
school are less likely to fall into poverty, altlgt the sample size for this category is

small.

" Note that this choice of base categories also m#wi the marginal effects in Tables 4 cannot be
directly compared with those in Table 5.

12 Coming from an ethnic minority also increasesptebability of exiting poverty by about 7% in
Table 5.
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Table 4: Results from the Multinomial Logit Mod2D02-2006

PP PN NP NN Base
Variable dp/dx dp/dx dp/dx dp/dx PP
Ethnic minority 0.195 0.026 * 0.005 -0.225  ** 0
Household size (log) 0.285 0.271 -0.093 ** -0.463 *** |og(b)
Share of children 0.438 0.179 -0.145 **  -0.473 *** 0.5
Share of elderly 0.069 0.372 -0.037 -0.404 0
Female head 0.072 0.037 -0.039 -0.071 0
Age of Head (log) -0.104 -0.249 0.005 0.348 ** log(41)
Age of Head squared
(centered) 0.472 0.072 -0.022 -0.522 **  0.049
No schooling omitted category
Primary school -0.097 -0.017 *  -0.034 0.148  *** 0
Lower secondary
school -0.159 -0.016  *** -0.068 0.243 *** 0
Upper secondary
school -0.167 -0.038 * -0.107 **  0.311 A 0
Value of Productive
assets (log) -0.060 -0.031  ** 0.002 *>* 0.089 ** 0.963
Long-term land area
(log) 0.001 0.000 0.006 -0.006 7.937
Mains electricity -0.227 0.011 ¥+ 0.032 ** (0.183 ¥+ 1
Clean Water -0.098 -0.075 -0.017 0.189  *** 0
Days lost to illness,
2004 -0.011 0.013 0.014 -0.016 log(3)
Days lost to illness,
2006 -0.016 0.013 0.001 0.002 log(4)
Floods in Commune 0.188 -0.026 ***0.004 -0.166  *** 0
Permanent Road -0.080 0.041 ** .0.036 0.075 ** 0
Northern Uplands omitted category
Red River Delta -0.059 0.151 *  -0.004 -0.088 0
North Central Coast 0.219 0.005 * -0.018 -0.206  *** 0
South Central Coast -0.157 0.000 * 0.039 ** 0.118 ** 0
Central Highlands -0.067 0.161 ** -0.085 -0.010 0
South East -0.194 -0.030 ** -0.030 0.255 *** 0
Mekong River Delta -0.197 -0.083  *** -0.065 0.344 *** 0
p(yIx) 0.241 0.230 0.107 0.421
Number of
observations 205 279 59 838
Pseudo R2 0.275
Wald chi2(72) 32189.830
Prob > chi2 0.000

Note:Note: marginal effects of the multinomial logit model are shown. * significant at 10%, **
significant at 5%, *** significant at 1%



Table 5: Results from the Multinomial Logit Mod2D02-2006
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PP PN NP NN Base
Variable dp/dx dp/dx dp/dx dp/dx NN
Ethnic minority 0.019 % 0.050 ** 0.031 -0.100 0.000
Household size (log) 0.016 ¥k 0.095 ***  0.003 -0.114 log(4)
Share of children 0.021 ¥+ 0.079 ** -0.010 -0.090 0.400
Share of elderly 0.008 0.107 ** 0.015 -0.130 0.000
Female head 0.004 0.017 -0.008 -0.013 0.000
Age of Head (log) -0.009 ¥ 0.079 ** -0.021 0.108 log(46)
Age of Head squared
(centered) 0.023 % 0.063 0.028 -0.114 0.041
No schooling 0.009 % 0.016 0.027 *  -0.052 0.000
Primary School omitted category
Lower Secondary School -0.004 ** 0.005 -0.016 * 0.025 0.000
Upper Secondary School -0.004 * 0.012 -0.031 **  0.047 0.000
Value of Productive -
assets (log) -0.003 ¥* 0.014 ** -0.005 ** 0.023 1.947
Long-term land area (log) 0.000 0.001 0.002 -0.003 7.966
Mains electricity -0.017 ¥+ 0.026 * -0.005 0.049 1.000
Clean Water -0.004 #* o 0.023 ***  -0.012 0.039 0.000
Days lost to iliness, 2004 0.000 0.004 * 0.005 *  -0.009 0.000
Days lost to iliness, 2006 -0.001 0.002 0.000 -0.002 0.000
Floods in Commune 0.013 *** - 0.017 0.019 -0.050 0.000
Permanent Road -0.003 ** 0.001 -0.013  * 0.016 0.000
Northern Uplands 0.047 % 0.028 0.031 -0.106 0.000
Red River Delta 0.041 % 0.094 **  0.038 -0.173 0.000
North Central Coast 0.155 ¥* 0.070 ** 0.048 * -0.274 0.000
South Central Coast 0.008 0.015 0.038 -0.062 0.000
Central Highlands 0.034 ¥ 0.082 ** -0.018 -0.098 0.000
South East omitted category
Mekong River Delta -0.001 0.014 -0.015 0.031 0.000
p(y|x) 0.008 0.044 0.031 0.917
Number of observations 205 279 59 838
Pseudo R2 0.275
Wald chi2(72) 36388.890
Prob > chi2 0.000

Note:Note: marginal effects of the multinomial logit model are shown. * significant at 10%, **
significant at 5%, *** significant at 1%
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Unsurprisingly households’ ownership of produci@gsets increases the probability
of being never poor but access to long-term laresdwt affect the probability of
moving in and out of poverty in any of the MNL mdéglestimates. This may reflect
the fact that the allocation of agricultural landMietnam mostly took place during

the 1990s, and that there is now relatively listable land left to be allocated or
reallocated. What is more surprising is that ¢l of productive assets a household
has appears to be negatively related to its chasfaaeving out of poverty in both
Tables 4 and 5. This may, perhaps, be due to holdseusing their assets to smooth
consumption against shocks—which is consistent thighimited effect of shocks

noted above.

Shocks at the households level have relativelg l@tfect on household’s poverty
dynamic category. Dyas lost to sickness of workingsehold members in both
2002-04 and 2004-06 have largely insignificantefen Tables 4 and 5.

However, shocks are the community level are mopoimmat with floods decreasing
the probability that a household is never poor B%Jand also decreases the

probability of moving of out poverty by a modest@amt in Table 4.

Finally, infrastructure and facilities have rel&imodest effects on household poverty
dynamics. The absence of mains electricity andncheater at the household level
decreases the probability that a household will enawt of poverty or be never poor,
and increases the probability that it will remairpoverty. Living in a commune with
an agricultural extension centre also increasgwrtilyability of moving out of poverty
by about 7% in Table 4. However, the existenca pérmanent road in the commune
or a market in the commune centre does not hatrergsimpact of poverty

dynamics. This reflects the fact that by 2002pali the most remote communes

already had roads and markets.

Finally, households from Northern Uplands and Cartiighlands, where large
number of the ethnic minorities live, are more Ijki® be chronically poor according
to Table 5, while households living in the prosper&outh East and Mekong River
Delta are more likely to be never poor accordingable 4. Living in the Red River
Delta or North Central Coast is positively assamatwith chronic poverty and
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negatively associated with being never poor intddes. Whether there is a regional
pattern for households moving into poverty is maifécult to discern, with
households living in the South Central Coast anati@eHighlands being more likely
to move out of poverty in Table 5 compared to hbotas in the Red River Delta,
North Central Coast and Central Highlands in T#&bld his and other apparent
inconsistencies in the marginal effects in Tablesid 5 largely reflect the failure of
the MNL model to be able to distinguish betweendharacteristics of households
moving in and out of poverty, although the modetsiceasonably well in

discriminating between the chronically poor andergawoor?

Sequential and Nested L ogit M odels

While the multinomial logit model has become thendiard models used to analyse
poverty dynamics, it is by no means the only m@deilable for this purpose. The
MNL model suffers from three limitations: 1) thél{Independence of Irrelevant
Alernative) assumption, which makes the odds ratiependent of other outcomes;
2) the 1ID (Independently and Identically Distrilbd) assumptions, which does not
allow heterogeneity in the variance and covariafaautcomes; and, 3) the unordered
nature of its outcomes (Hensher et al., 2005hikdection, we employ two related
models-the sequential and nested logit moetstry overcome these limitations and
tease out the drivers of movements into and opbeérty more clearly. The
sequential logit model imposes greater structaréhe poverty dynamics than the
unordered categories of the multinomial logit modéiile the nested logit model

allows some levels of heterogeneity in the variaanoe covariance of outcomes.

The sequential logit model consists of a serieseokn logit models estimated in the
order in which a Viethamese household would naturabke poverty transitions. As

shown in Figure 3 (above), these are:

1. Non-poor versus poor in 2002
2. Non-poor versus poor in 2004, given that the hoolsklvas poor in 2002

3. Non-poor versus poor in 2004, given that the hoolsklvas non-poor in 2002

13 This finding is consistent with those of ¢ual. (2007) for the 2002-04 rural panel.
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4. Non-poor versus poor in 2006 given the householsl per in both 2002 and
2004

5. Non-poor versus poor in 2006 given the householsl paor in 2002 and non-
poor in 2004

6. Non-poor versus poor in 2006 given the householsl naa-poor in 2002 and
poor in 2004

7. Non-poor versus poor in 2006 given the householsl wza-poor in both 2002
and 2004

As the base case in each model is one with morerpgwve therefore chose to omit
the dummy variables which are most likely to beelated with poverty. In Vietnam,
these are residence in the Northern Uplands ansdholds who head have not
completed primary schooling. To reduce the efédédutliers, we have again taken
the natural logarithms of the continuous variabiesd (household size, age of the
household head, the value of assets, total agrra@lliand and the number of days in
which working age members of the household weye ill

Table 6 shows the results of the sequential logidi@h with the odds ratios (rather
than coefficients or marginal effects) shown focheaf the explanatory variables.
For variables where the odds ratio is greater tra) this means the variable
increases the probability of the household escapawvgrty in the relevant transition
period. When the odds ratio is less than one, pip@site is true. Column 1 shows
that most of explanatory variables have a sigmificgapact on whether or not a rural
household is poor in 2002, with minority statusy$ehold size and the share of
children and elderly people in the household aleng the probability of a
household escaping poverty substantially. In @sttthe age of the head and the
head’s level of education increase the probahilitg household escaping poverty,
along with the (logarithm of ) the value of assetewever, the amount of productive
land owned does not affect the probability thatralrhousehold is poor, again
demonstrating the effective of Vietham’s land re#lton programs. Whether a
household has mains electricity or clean watereiases its chances of moving out of
poverty. As expected most of the forward lookihgak variables, such as the
number of days working members of the househole sk between 2002-04 and
2004-06, do not affect the odds of poverty sigaifity, although the number of



Table 6: Sequential Logit Model Results for Povantgnsitions, 2002-06

2002 2004 2006
NvP NvP Nv P NvP NvP NvP Nv P

2002=P 2002=N [2002=P [2002=P [2002=N [2002=N
Variable |2004=P |2004=N |2004=P |2004=N
Ethnic minority 0.381 *** 0.335 *** 0.57 1.097 0.534 1.275 0.601
Household size(log) 0.105 *** 0.556 1.2 0.664 1.704 29.031 * 0.629
Share of children 0.112 *** 0.308 0.039 *** 0.989 0.222 0.005 7.132
Share of elderly 0.132 *** 0.964 0.16 * 57.897 *** 0.365 0.008 1.005
Female head 0.674 * 1.311 0.557 0.358 * 1.311 1.871 1.525
Age of Head (log) 4.807 ** 0.782 5.142 ** 0.151 ** 1.6 0.448 4251 *
Age of Head Squared
(centred) 0.143 ** 0.125 1.348 0.035 9.487 0 3.07
No schooling omitted category
Primary School 1519 * 1.397 1.678 1.606 0.746 0.094 ~* 2,505 *
Lower Secondary School 1.952 4,163 *** 3.776 *** 2.706 * 1.165 0.147 6.774 ***
Upper Secondary School 2.263 *** 2475 * 4,068 ** 1.597 3.141 1.60E+08 *** 6.40E+06 ***
Value of productive assets
(log) 1.425 *** 1.126 *** 1.215 1.098 * 1.193 ** 0.593 * 1.201 ***
Long-term land area (log) 0.992 1.036 0.91 0.95 1.065 1.017 0.906
Mains electricity 2.17 *** 2.267 *** 0.925 2 * 1.429 0.963 1.547
Clean water 2.099 *x* 0.994 1.473 1.143 0.974 4919 1.441
Days lost to iliness, 2004 0.953 1.167 ** 1.17 1.133 1.056 0.573 * 0.786 **
Days lost to illness, 2006 0.989 0.889 0.906 1.189 * 1.253 0.18 ** 1.276 *
Floods in commune 0.582 ** 0.811 0.715 0.342 ** 0.466 2.956 0.515 *
Permanent road 1.112 1.168 1.392 2.072 ** 2385 * 2.264 1.655
Northern Uplands omitted category
Red River Delta 0.587 * 0.373 ** 1514 4428 ** 2.642 0.141 0.923
North Central Coast 0.41 *x* 0.292 *** 1.069 0.653 0.89 0.284 1.579
South Central Coast 1.789 * 0.876 1.891 2.875 7.448 * 0.011 2.02
Central Highlands 0.673 0.912 3.888 2.375 4661 ** 7.50E+06 *** 3.538
South East 2515 ** 3.38 ** 6.585 *** 5,562 * 4227 *  7.80E+06 *** 1.599
Mekong River Delta 3.577 1.212 3.623 ** 6.4 *** 2.738 15.356 5.327 *
Number of Observations 1381 484 867 253 232 68 829
Psuedo R2 0.254
Wald Chi2 (24) 95.59
Prob >chi2 0.000

Note: Odds ratios. * significant at 10%, ** sigwifint at 5%. *** significant at 1%

19
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floods experienced in the commune in which theg (which are presumably are
presumably correlated across years) do. Finalylewnost of the regional dummies
are significant, households living in Vietnam'’s bdag South East, the South Central
Coast and Mekong River Delta were more likely tormout of poverty in 2002,

while those in the northern regions were lessyikeldo so.

The next two columns of Table 6 show the logitsadrousehold escaping poverty
between 2002 and 2004, given its poverty stat@9®02. The most noticeable thing
about these results is that the number of variabigsodd ratios significantly
different from one is much smaller than in 200heEBducation variables, however,
continue to exert a positive influence on the iikebd of moving out of poverty,
while ethnic minority status increases the likeiddhat a household will be poor in
both 2002 and 2004. The value of assets increasedtis of households moving or
staying out of poverty, but ownership of long-tdemd, which does not change much
between years in rural areas of Vietnam, doesniloteince poverty transitions
between 2002 and 2004. Main electricity increakesotlds of leaving poverty
significantly, but has a little impact on houselsaotldat were non-poor in 2002 falling
into poverty (though its odds ratio is, as expeckess than one). Living in the north
again increases the probability that a househdltlb@ poor in both ears, while living
the South-East improves its chances of moving bpbwerty by 2004.

The final four columns of Table 6 show the logiis & household escaping poverty
between 2004 and 2006, given their poverty stat@)02 and 2004. Again relatively
few variables influence the chances of househatdprg poverty given their
previous poverty history. Most of the odds rafmsthe columns that shows
households moving into and out of poverty are eitto significantly different from
zero, or have inconsistent effects across coluBesause of the smaller sample
sizes, particular in the penultimate column, somia® odds ratios reported are also
very large. Nevertheless, the number of workereggpcing sickness between 2004
and 2006 seems to be an important driver of houdeleho were poor in 2004
staying in poverty. Households whose heads harglated upper and lower
secondary schooling, and who lived in the Mekongd&re most likely to be non-
poor in all three years. Indeed the size of thasadtios for upper secondary

schooling are so large that they suggest it is sinmopossible for a households whose
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head has completed secondary schooling to be paonyi of the three years. This is
consistent with the access to formal sector jobsttiis level of education confers in

Vietnam.

We have also estimated a nested logit model usmgtructure shown in Figure 3.
This model is more demanding to estimate that ¢lggiesntial logit, and certain
variables (e.g., age of household head squaredapyiand secondary schooling,
illness of working-age members at the householdllas well as the permant road
variable) have to be modified or dropped beforentloelel converge¥' The
underlying choice theoretic foundations of the edsbgit model, which is usually
applied to discrete choices within a utility maxaaion framework, are also more
guestionable than those of the sequential logt poverty dynamics context.
Nevertheless, the nested logit model’s resultgarerally consistent with those of
the sequential logit model, and therefore serva aseful check on the sequential

logit results as well as multinomial logit model.

Table 7 shows the direct effects of different Vvialiea in the nested logit model.
Notice that effects are only produced for sevethefeight poverty dynamics
categories because the NNN category is omittedh@ahdth no schooling and the
Northern Uplands)®> Ethnic minority status, household size, the siedirchildren,

the share of the elderly and coming from the N@#mtral Coast all increase the
probability of a household being chronically poBP@), while access to electricity
and the value of assets as well as coming fronstheh East and Mekong River
Delta reduce it. Household size increases theghibty of households moving out of
poverty (PPN and PNN) and also increases the pildlgadd moving into poverty
(NPP and NPP) to a much smaller extent. Primadys@condary education and the
value of productive assets consistently reducgtbbability of experiencing poverty,
but the size of their marginal effects differen sialntially between cateogries. There
are a few variables (such as ethnic minority statnbmains electricity) which matter
to the probability of a household being in the RIPPPN categories but not to other

categories. This suggests that these variablgsgptaore important role in.

14 76 obtain convergence, we have set the inclusiligevaarameters for PR2, P2P4, and P2NP4 equal
to one. The restricted model converges normallythedestriction passes the likelihood ratio tése

log likelihood ratio statistics is 1.958 and &3, 0.95)) value is 7.815.

5 The total effects of all variables for all eiglategories are provided in Appendix 2.
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Variable\Outcome PPP PPN PNP PNN NPP NPN NNP

Ethnic Minority 12.206 *** 9414 ** 3,059 * 5.525 2.332 0.303 1.222

Household size (log) 19.356 ** 16.816 ***  6.507 *** 26.261 ***  3.406 -0.250 3.511

Share of children 8.748 4.156 3.485 4.078 -0.649 -0.202 -9.753 ¥

Share of elderly 14817 * 22457 ** 9,094 * 28.537 ** 7045 -1.978 2.834

Female Head -0.207 -2.591 -0.455 1.075 -2.600 1.862 -2.715  *

Age of head -0.423  ***  .0.486 *** -0.203 ** -0.660 ***  -0.128 ** -0.134 -0.157 ¥

No schooling omitted category

Primary School -12.851 ¥+ .7.264 > .3039 * -11.979 **  .5198 ** -0.029 -3.717  w

Lower/Upper Secondary

school -21.369  **  -14.125 5119 ** 14,067 ** -6.347 ** -2.748 -6.633  ***

Value of productive assets

(log) -4.146  ***  -.2.031 ¥+ 1750 ¥ 4735 0782 * -0.754 -0.633  w

Long-term land area (log) -0.140 -0.622 * -0.204 -0.128 -0.321 0.372 -0.360 **

Mains electricity -10.403 *** 5201 ** -2.000 -4.363 -1.152 0.737 -0.189

Clean water -8.371 =+ .5818 ** -3.488 ** -10.198 *** .2313 * -0.892 -1.920 ¢

Northern Uplands omitted category

Red River Delta 3.379 10.175 ***  -1512 4,745 3.045 -3.067 1.422

North Central Coast 13.757 ** 9,101 ** 2759 5.436 6.193 **  -10.869 0.770

South Central Coast -0.919 2.866 -5.581 0.192 5237  ** -7.372 2.086

Central Highlands -1.492 4.321 -3.133 4551 -5.059 -1.585

South East -18.947 ¥+ 7,157 -5.824 * -6.467 -6.087 -0.352

Mekong River Delta -20.558 ***  -8,180 ** -8.495 **  .20.484 ***  -9.200 -1.369 -3.656  **
IV parameters

P2P4 1 Fixed NP2P4 8.668 ** PR2 1 Fixed

P2NP4 1 Fixed NP2NP4 20.106 *** NPR2 0.329 ***

Number of Observations 159 94 46 185 23 45 36

Pseudo R-squared 0.482

Wald Chi2 (127) 2765.852

Prob >chi2 0.000

Note: Average direct effect (percent) calculatedradl observations in the sample. * significanL@%o, ** significant at 5%,
***gignificant at 1%.Central Highlands and South East omitted in NPRag&gu due to no observations in the category.
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perpetuating poverty than others.

Taken together the results of the sequential asteddogit models demonstrate the
powerful lock-in effects that initial conditionsdhan households’ subsequent poverty
transitions in Vietnam in the early 2000s. Initahditions such as household size
and composition, whether the household head corapsdn ethnic minority or lived
in the northern part of Vietham played a role apping households in poverty.
Failure of the household to complete primary edooas also a powerful factor
trapping households in chronic poverty, as has béserved in other countries (Rose
and Dyer, 2008). In contrast, completing secongdagyost-secondary education has
strong effects on a household’s ability to escapmfpoverty and to remain out of
poverty once they have escaped it. This would canfine priority which successive
Vietnamese Governments have given to educationtrendurrent focus on achieving
universal lower secondary school enrolments, atihahallenges still remain in
getting some ethnic minority children to completenary school (Baulch et al,

2010). The value of productive assets affect sniye poverty transitionsand have
their strongest impact on determining whether dranloousehold is poor in the first
place. This is linked to the gradual way in whitduseholds typically accumulate
assets. Now that most communes have access taatgctlean water and roads,
investments in community infrastructure are bec@ess important as drivers as
poverty reductions, though they still matter to tiverall economic growth. In
contrast, health shocks matter to downward powdytamics in the 2004-06 period,
but matter less in the 2002-04 period suggestiagdh time passes many households
are able to overcome periods of ill health. Findling in the (generally more
dynamic and market oriented) southern part of \Aetnncreases households ability
to escape from (though not to remain out of) pgvefthis is consistent with the
higher levels of vulnerability to poverty that aftaccompanies market-led
development.

Deter minants of Per Capita Expenditure: Simultaneous Quantile Regressions

As mentioned above, while they are informativedoalysing the correlates and

drivers of poverty dynamics, the multinomial, seqjied and nested logit models are
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subject to the serious criticism that they reducerginuous dependent variable to
discrete categories. This results in a loss arimation about the dependent variable
and also makes them susceptible to the influencaittiers among the independent
variables (Ravallion, 1996). In this section, wer#fore simultaneous estimate
quantile regressions to see if the influence ofskebold and community

characteristics or regional variables differs asribe expenditure distribution.

Table 8 shows simultaneous quantile regressiortsassing the logarithm of per
capita expenditure in 2006 calibrated to tflea@d 67" percentiles of the distribution
(corresponding to the mean expenditures of thenatatly poor and never poor
respectively). As with the various categoricab({tbmodels estimated previously, the
sample is restricted to rural households only lmwt households whose heads have
completed post-secondary education are include@vda@ endogeneity, all the
regressors are initial 2002 values, except fostiwxk variables (adults working days
lost to illness, floods in the commune) which agarded as exogenotfs.
Independent variables which are seriously skewech(as age of the head, the value
of productive land, and days lost to illness) hale® been logged, while the squared
age of the head has been centred to avoid muitieallity. As the pseudo R-squared
at the bottom of the table show, together thesabims explain around 29 and 23
percent of the variation in per capita expenditwfethe chronically poor and never
poor in 2006.

The second and third columns of Table 8 show tieraenants of expenditures in
2006 for the chronically poor and never poor. Ethminority status, household size,
and the presence of floods in the commune, all laasignificant negative effect on
expenditures for both the chronically poor and mga®r. Coming from an ethnic
minority reduces per capita expenditures amonglinenically poor by
approximately 17 percent, while floods in the comeveduce the expenditure of
both groups by around 10 percent. The head hawdngpleted secondary or post-
secondary education, the household possessing elattscity and clean water, and
living in the South East or Mekong River Deltataive significant positive effects on
the expenditures of both the chronically and negasr. Age has the expected

'® This means that some variable which are likelgedighly correlated with per capita expenditures,
such as wage employment or the presence of a mjgrannot taken account of.
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declining (inverse quadratic) effect for both grepglthough only one of the
coefficients on age and age-squared are significdifferent from zero in each
guantile regression. There are also some variaidiesh are significant determinants
of expenditures for the chronically poor, but nmt the never poor, and vice-versa.
For example, the head having completed primarydably increases the
expenditures of the chronically poor significantihile living in the South Central
Coast is associated with higher expenditures of thd chronically poor. Similarly,
the share of children and elderly people in theskbold has a negative effect on
expenditures among the never poor but not the atathy poor, while living in the

Central Highlands only has a positive effect onrteeer poor.

Differences in the significance of variables do, imwever, imply that the
responsiveness of chronically poor and never pothdse variables differ statistically
from each other. This is tested formally in th& leolumn of Table 8, which shows
the results of an interquantile regression fordifierence between coefficients at the
8" and 67" percentiles of the expenditures distribution. e Fsults shows that
responsiveness of the chronically poor and never fwthe share of children in the
householdand residence in the North Central Coast are statily different, but that
other coefficients are identical from a statistioaint of view!’ That the share of
children in the household only has a significargatere effect among never poor
households is likely to be explained by the heastist of education among more
prosperous households, as well as the fact thialrehistart to work (usually within
the family farm or business) much earlier in podreuseholds (Edmonds and Turk,
2004). That residence in the North Central Coalt loas a depressing effect on the
chronically poor is consistent with the geographiersity of the North Central
Coast, which includes both poor, remote uplandsacésse to the Lao border and
prosperous and well connected lowland areas almngdast. At first glance, it is
surprising that ethnic minority status and resi@eincthe Central Highlands, who
coefficients differ in size by more than a factbtwo, are not found to be statistically

different from one another. In both cases, howeaber small number of households

" The coefficients on the age of head squared atesstistically different for chronically poor and
never poor households. However, this is probalpyaéned by the significant coefficient on the
complementary variable for the age of the head fgaared) for the never poor only. In both cases,
these two coefficients combined show the usualriedeU (quadratic) shape between expenditure and
the age of head.
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from ethnic minority and the Central Highlandshie tYHLSS panel probably

explains the lack of statistical difference betw#wse variables.

Table 8: Simultaneous Quantile Regressions of Reit& Expenditure in 2006

Chronically Never Difference
Poor Poor
(67th

Variable (8th percentile) percentile)
Ethnic minority -0.169 ** -0.150 *** 0.019
Household size -0.037 ** -0.042  *** -0.005
Share of children -0.029 -0.439  *** -0.410 **
Share of elderly 0.065 -0.223 * -0.288
Female head 0.048 0.001 -0.047
Age of Head (log) 0.160 0.244 *** 0.084
Age of Head Squared -0.928  x** -0.090 0.838 *
(centered)
Primary School 0.149 *** 0.052 -0.097
Lower Secondary School 0.321 *** 0.129 ** -0.192
Upper Secondary School 0.386 *** 0.258 *** -0.128
Post-Secondary Education 0.623 *** 0.464 *** -0.159
Value of productive assets 0.063 *** 0.052 *** -0.011
(log)
Long-term land area (log) -0.007 -0.011 * -0.005
Main electricity 0.156 ** 0.178 *** 0.021
Clean water 0.130 *** 0.117 *** -0.013
Days lost to iliness, 2004 -0.018 -0.004 0.014
Days lost to iliness, 2006 -0.001 0.031 *** 0.032
Floods in commune -0.095 * -0.113  ** -0.018
Permanent road 0.015 0.087 *** 0.072
Red River Delta 0.034 -0.002 -0.036
North Central Coast -0.242  ** -0.117 * 0.125 **
South Central Coast 0.172 ** 0.088 -0.084
Central Highlands 0.102 0.219 *** 0.118
South East 0.398 *** 0.294 *** -0.104
Mekong River Delta 0.379 *** 0.321 *** -0.058
Constant 6.985 *** 7.592 *** 0.607
N 1464 1464
Pseudo R2 0.289 0.233

Note: Coefficients. * p<0.10, ** p<0.05, *** p<01

To sum-up, the simultaneous quantile regressiantsegrovide some evidence that
chronically poor and never poor households in rMratham have different
expenditure generation functions. While many hbakkand community
characteristics have similar effects on expendit@we both groups, the chronically
poor seem to be more disadvantaged by geographgthnat minority status while
changes in household size and the share of childegter more to the living
standards of the never poor.
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Summary and Conclusions

This paper has provided a descriptive and multataranalysis of poverty dynamics
in Vietnam using panel data from the Vietnam Hoo$ghiving Standards Surveys
of 2002, 2004 and 2006. Transition matrices amdaxo plots confirm that while
large numbers of households moved out of povertydsen these years, many did not
move far above the poverty line and remained valolerto falling back into poverty.
Furthermore, around a tenth of rural householdeapi be trapped in chronic
poverty. Different categorical models are thenneated to analyse the correlates of
chronic poverty and the drivers of poverty trasis in rural areas. Multinomial logit
models show that ethnic minority households witttelior no education and those
living in the Northern Uplands or Central Highlaraite most likely to be chronically
poor. The sequential and nested logit models detradaghe powerful lock-in effects
that initial conditions had on households’ poveransitions in the early 2000s.

Initial conditions such as household size and caitjom, whether the household
head comes from an ethnic minority or failed to ptete primary school, and
residence in northern Vietnam play an importarg roltrapping households in
poverty. Finally, simultaneous quantile regressimdels are estimated to investigate
whether the chronically poor and never poor hafferdint expenditure generation
functions. While many household and community abgaristics have similar effects
on expenditures for both groups, the chronicallgrpagain seem to be more
disadvantaged by geography and ethnic minorityistahile changes in household

size and the share of children matter more toitiregl standards of the never poor.

Taken together these results demonstrate fourdadgtoverty dynamics in rural
Vietnam. First, certain household and geographaracteristics (such as ethnicity,
lack of education, and residence in northern Vietnexert powerful effects which
lock households into chronic poverty. Since mafhese interlocking
characteristics are hard if not impossible to cleatigey demonstrate the structural
nature of chronic poverty in rural Vietnam. Secaasljn many countries, education
provides the foundation for many to escape fromepigMand to remain out of
poverty once they have escaped it). In Vietnans, ithlinked to the greater access
which those with secondary and post-secondary ttawage jobs, as well as their

higher propensity of educated people to migrateomfirms the priority which
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successive Vietnamese Governments have given tmdary education, although
challenges still remain in getting some disadvagdachildren to complete primary
school. It also suggests that further easing afekiic restrictions on migration may
provide further opportunities for reducing ruravpay. Third, control over land
appears to play a relatively minor role in the siians from poverty. This is linked
to both the growing importance of the non-farm exox in Vietham, and the
shortage of arable land available for reallocat@ther types of physical capital and
community infrastructure have mixed effects on letwadds’ poverty dynamics,
although access to electricity at the householdlleas important in allowing some
households to escape poverty. Finally, while rimlseholds in Vietham seem able
to protect themselves against illness and othesydhicratic shocks, floods and other
covariant shocks have the potential to push mangéimolds back below the poverty
line, at least temporarily. As the effects of theant food price shocks and global

economic crisis demonstrate, Vietnam’s poverty cida record remains fragile.
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Appendix 1: Analysis of Pattern of Attrition

This appendix analyses the pattern of attritiothenVHLSS04-06 panéf In
particular it tests for whether household attritisemandom using attrition probits
(Fitzgerald et al, 1998) and pooling tests, in wite equality of coefficients from
the baseline sample with and without attritorseayeal (Becketti, Gould, Lillard and
Welch, 1988). Note that 477 out of 4,670 househdidpped out of the VHLSS
panel between these years, and that the surveyndvésllow households who move
from their original communes.

One of the simplest tests for whether attritioraisdom is to estimate a bivariate
probit in which the dependent variables takes #iaesone for the households which
drop out of the sample between 2004 and 2006 amdfaethe remaining household.
Explanatory variables are 2004 values for all J@aa that are used in the
simultaneous quantile regression in Table 8 plhsrcauxiliary variables which are
believed to capture the quality of the interviewqass or otherwise directly affect the
probability of attrition. To capture the quality/the interview process we include
dummy variables for whether an interviewer was Béethe interview month and
how many sources of income the household has (whialrough proxy for the length
of the interview, as a separate section or subeseof the VHLSS questionnaire is
administered for each income source). We alsodecthe type of house in which
the household lives and whether the commune inlwihicved experienced droughts,
floods or storms, as variables which may directigc the probability of a household
dropping out of the sampfé As is usual, we also include the lagged valugb®f
(natural logarithm) of per capita expenditure 920

Table Al shows the results of estimating the aitriprobit both for the complete
sample and for rural areas only. Just eight @ explanatory variables included in
the probits are significantly different from zeictlae 1% level of statistical
significance. There variables are the age of thesbhold head squared), whether the
household has access to clean water or has mor¢hiee incomes sources, and
residence in the Red River Delta. In additionngrin a permanent house or in an
urban area, per capita income and having two inceraeces have weak effects on
the probability of attrition. While a joint Wal@st for all these variables being
significantly different from zero can be decisivetjected ¥*(17)=58.4), it is

important to note that the pseudd$Ratistics at the bottom of the table show thég on
around 4% of attrition are explained by the vaesbhcluded in the probit.

Another commonly used test for whether attritionaisdom is the pooling test due to
Becketti, Gould, Lillard and Welch (1988). Thivatves regressing per capita
expenditures from the 2004 round of a survey ors#ime explanatory variables, an
attrition dummy, and the attrition dummy interacteith the other explanatory
variables. The logarithm of per capita expendita@mesthe appropriate outcome
variable in this case because expenditure is thev&gable used to classify

'8 Note that it is not possible to test for the ramdess of attrition between the 2002 and 2004 waf/es
the VHLSS because the sample size of the VHLSSredisced substantially between these years, and
survey teams were instructed to choose three diteopotential panel households to re-interview in
most communes.

19 Note that there are nine households in the paitelmissing information on house type. This
reduces the sample used in the attrition analgsis@61 households.



Table Al: Attrition Probit for 2004-06 VHLSS Panel

33

Urban and Rural

Rural Areas Areas
Ethnic minority -0.111 -0.200
Age of Head (log) -0.013 0.177
Age of Head Squared
(centered) 0.888 ok 1.031 ok
Female head 0.091 0.096
Household size(log) 0.003 -0.000
Share of children 0.189 0.009
Share of elderly -0.092 -0.310 *
No schooling omitted category
Primary School 0.010 0.030
Lower Secondary School -0.049 -0.128
Upper Secondary School -0.009 -0.103
Post-Secondary Education 0.038 -0.117
Value of Productive Assets
(log) -0.006 0.006
Long-term land area (log) 0.009 0.003
Urban 0.143 *x
Mains electricity -0.144 -0.096
Clean water -0.202 *kx -0.235 *kx
Northern Uplands omitted category
Red River Delta 0.273 ok 0.355 ok
North Central Coast -0.076 -0.065
South Central Coast -0.182 -0.134
Central Highlands 0.084 0.066
South East 0.153 0.077
Mekong River Delta 0.048 0.059
Log of expenditure per capita 0.134 ** -0.008
Interpreter needed 0.230 0.256
Permanent house (not shared) omitted category
Permanent house (shared) -0.242 * -0.457 *x
Semi-permanent house -0.096 -0.232
Temporary house -0.037 -0.162
Interview month: May omitted category
Interview month: June -0.117 -0.084
Interview month: July 0.114 0.174
Interview month: August -0.129 -0.244
Interview month: September -0.056 -0.067
Interview month: October 0.023 0.024
Interview month: November -0.013 0.183
One income source -0.118 -0.243
Two income sources -0.199 * -0.245
Three income sources -0.344 *kx -0.426 *kx
Four income sources -0.352 roxk -0.443 roxk
Five income sources -0.482 *kx -0.555 *kx
Six income sources -0.777 ok -0.801 ok
Droughts in commune 0.148 0.162
Storms in commune 0.232 0.232
Floods in commune -0.126 -0.163
Constant -1.965 *x -1.242
Number of observations 4661 3510
Pseudo R2 0.045 0.041
Wald Chi2 135.152 98.332
P-value 0.000 0.000

Note: coefficients of probit model, p<0.1, ** p<0.05, *** p<0.01
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households’ poverty transition category and is #i® dependent variable in the
simultaneous quantile regressions. An F-test®fdint significance of the attrition
dummy and the interactions is then conducted terdenhe whether the coefficients
from the explanatory variables differ between hbasds who are stay-in or attrit
from the panel. In this case, the test statistidpced (F( 35, 1556) = 1.12) cannot
reject the null hypothesis that attrition from fhenel is random.

Finally, inverse probability weights are computedthe expenditure model. To do
this we first calculate the predicted probabilitiesm the unrestricted attrition probit
in Table Al, and then re-estimate it excludingdbgiliary variables that predict
attrition. After calculating the predicted prohéhas from the restricted attrition
probit, the inverse probability weights are caltedastraightforwardly by taking the
ratio of the restricted to unrestricted probalabti The inverse probability weights
produced in this way vary from 0.25 to 9.63 witmaan of 1.21 for rural and urban
areas combine®f. When applied to the poverty transition betweear2fi04-06, the
inverse probability weights produce the followimgrtsition matrix:

Table A2: Poverty Transition Matrix 2004-05 withtAtion Weights

2006
Non-
Poor Poor
2004 Poor 462 397
Non
Poor 178 3150

Which may be compared to the poverty transitionrixatlculated without attrition
weights in Table A3:

Table A2: Poverty Transition Matrix 2004-05 withcAdttrition Weights

2006
Non-
Poor Poor
2004 Poor 450 356
Non
Poor 170 3211

While Table A2 has a slightly higher number of hehusds in the PP and NP
categories than Table A3, with a slightly lower ragnof households in the other two
categories, the discrepancy between the cell frezjes is not more than about 1%.

To sum-up, the two tests we have conducted onati@omness of attrition for the
2004-2006 VHLSS panel only provide limited evidetizat attrition is non-random,
and when we correct for attrition using inverselbataility weights we find it has a
very minor impact on poverty dynamics. The makt td the paper therefore
analyses poverty dynamics in Vietnam without cdimgcfor attrition bias.

2 For rural areas alone, the inverse probabilitygives have the same range a slightly higher mean of
1.29.



Appendix 2: Total Effects (%) from the Nested Lddibdel

Variable\Outcome PPP PPN PNP PNN NPP NPN NNP NNN

Ethnic Minorities 7.209 5.089 0.549 -1.415 0.695 0.042 -0.039  -12.131
Household size (log) 7.052 7.184 1.144 13.430  -0.852 -2.990 0.904  -25.872
Share of children 10.698 5.407 3.777 7.737 4.190 5384  -10.291 -26.901
Share of elder -0.075 13.292 3.721 15.282 2.618 -1.420 -0.339  -33.078
Female Head 1.912 -1.369 0.203 4.019 -0.477 1.738 -2.412 -3.615
Age of Head -0.044 -0.216 -0.055 -0.265 -0.019 -0.049 -0.078 0.725

Primary School -5.838 -0.846 0.311 -3.084 -1.917 -0.093 -1.944 13.409
Lower/Upper secondary school -10.094  -4.009 0.286 1.403 -1.461 -0.820 -3.958 18.654
Value of Productive assets (log) -1.750 -0.942 -0.698 -2.075 -0.189 -0.347 -0.067 6.071

Long-term land area (log) 0.283 -0.394 -0.074 0.366 0.018 0.410 -0.305 -0.304
Mains electricity -7.641 -2.070 -0.264 0.002 -0.082 0.892 0.606 8.555

Clean Water -3.103 -1.441 -1.208 -4.323 -0.566 -0.190 -0.701 11.531
Red River Delta -0.614 8.379 -3.097 0.821 0.888 -2.256 0.638 -4.758
North Central Coast 9.158 4.742 0.263 -1.089 1.748 -7.652 -0.425 -6.746
South Central Coast -1.679 2.715 -6.097 -0.746 2.157 -4.369 1.879 6.142

Central Highlands -1.633 5.323 -3.144 6.249 -0.551 -4.081 -1.484 -0.679
South East -14.156  -1.271 -2.827 1.741 -0.097 -4.119 1.152 19.578
Mekong River Delta -9.997 1.856 -3.611 -7.733 -5.584 -3.764 -0.608 29.445

Note: Total marginal effects over all outcome equations
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