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0. Introduction
The objective of eradicating poverty has been one of the major goals within the context of equitable growth. In fact, poverty reduction is defined among the major indicators of the UNDP’s Millennium Development Goals. It has also been an underlying matter of different contexts of economics related negotiations.

Following the same goals, developing countries have been defining their targets on poverty reduction based on different approaches of measurement.  However, while this still being a continuous process, the task of identifying the poor and measuring their size from a technical point of view has been somehow cumbersome. The core issue is simply that (i) there are different perceptions on what poverty is, and (ii) while a poor person can be identified based on local perceptions of poverty, comparing the poor from one region to another places researchers with challenges concerning the application of general assumptions.
More specific quality of the estimations and of the data used for poverty analysis is at the center of concern. Households are unique in relation to the choices they do to maximize their utility. At the same time, while progresses in estimating poverty line have led to the specification of multiple baskets, these specific baskets may still fail to reflect household choices, thus causing error estimations. When data quality is concerned analysts me reach a point where they realize that data maybe misinforming: incompleteness of information, lack of accuracy by informers, errors in its registration and computational data entry, and difference in the universe of the information may stand behind such paradox.
Additionally, even though the task of estimating consistent poverty estimates could have been accomplished, an additional issue to consider on measuring poverty and vulnerability consists on considering the factors determining poverty. Factors affecting poverty may range from the macro level of economic and social policy choices to the micro level that concern resource flows within households (or individuals), with the meso level of institutions linking the macro and the micro levels. Given this complexity of factors affecting poverty, different sources of information at their own level may present contradictory information in relation to the direction that poverty should have taken along the time.
Later comes the policy issues. The analysis of the determinants of poverty is made in order to guide policy makers in relation to the interventional dimension. However, as a low income or developing countries, the factors affecting poverty are immense, working at different levels, and acting during specific or broad periods of time. And, as poverty may be widespread along the country, it becomes difficult not only to decide if measures should be broad based or focused on specific clusters of the population but also to discern about the appropriate policy sequence interventions should follow.

Overall, we are saying that dealing with poverty issues is a complex task and need diligent work. In this paper we aim at addressing the issues raised above that concern the methodologies for poverty and vulnerability. We start by considering the measurement of poverty in Section 1. We refer to (i) the consumption poverty and the cost of basic needs approach, the constraints and correctional measures; (ii) the income distribution approach; the income approach, the accumulation of human capital approach, and the access to basic public goods and services. In Section 2 we cover error and misinformation issues. In the following Section, reference is made to consistencies and inconsistencies across sources in relation to poverty trends, GDP growth and inflation. Section 4 concern Variation and vulnerability and cover the role of fluctuations in international prices, exchange rates, climatic variability, and labor market shocks. In Section 5, Impacts on policy and the policy debate are considered. Later we refer to the conclusions.
1. Measuring Poverty 
In this section, we aim at exploring the approaches used to measure poverty, their limitations and correctional actions. We start by referring to the Cost of Basic Needs Approach. Then we refer to the welfare distributional measure through the Gini Coefficient, the Human capital accumulation approach, the income based approach, and the access to basic public goods and services.
a. Consumption  Poverty and The Cost of Basic Needs (CBN) Approach

The Cost of Basic Needs Approach has been used as one of the major alternatives to measure poverty given its advantages of presenting a summary estimate of deprivation by comparing household consumption to a poverty line that covers not only the cost of acquiring an explicit basic bundle of food but also the access to household assets and public goods and services (the food and non-food items). The food basket should at least reflect the caloric content needed by a person to live a healthy life.
Other advantages concern the data accuracy of the household budgets. The CBN approach measures poverty through consumption rather than income.  While consumption (or expenditure) is a more straightforward concept, this is not the case of income. Other than wages and profits, many households from developing countries tend to have significant part of their consumption fed by own production and transfers (including gifts). When asked about income received, household responders may be more led to refer to money income thus under reporting their level of welfare. Poverty estimates based on such an inaccurate data implies an overestimation of poverty rates.

There are, however, various difficulties when estimating the cost of both food and non food bundles that allows consistent welfare comparisons among different groups of the population. When the food basket is concerned the difficulties range from the choice of items to enter the food basket to issues of consistency, and the dispersion of the estimates. We start by considering the choice of the food bundle.
i. Multiple baskets

Early applications of the CBN approach constructed poverty lines based on a single national consumption bundle, evaluated at region-specific prices. Greer and Thorbecke (1985/6) refer to the limitations of using a single national consumption bundle. Accordingly, a given poverty line is valid only if it refers to a group of households sharing similar food preferences and facing uniform prices.
In the case of Mozambique different regional patterns of household consumption were observed.   And, applying a single national bundle to poverty estimations would imply that relative prices did not apply to household choices, thus violating one of the core fundamentals in microeconomics. In order to correct the inconsistencies deriving from this variation Simler et al (2002) in their poverty assessment for 1996/7 applied 13 food baskets capturing 13 possible differences in household consumption patterns according to urbanization, and province. This same method was applied during the 2002/3 poverty assessment.
ii. Utility consistency

Correcting for lack of consideration of relative prices, and hence consumption patterns by considering multiple bundle of goods does not automatically guarantee good poverty estimates. As consumption changes across space (and time) the use of multiple bundles may induce to the failure of producing poverty lines that are utility consistent in the sense that they may not reflect the same level of welfare among compared areas (or different years).
According to microeconomic theory, consumer’s choice of consumption bundle is the result of maximizing utility given their level of income. If the utility achieved by consumers with income equal to the poverty line in different places is the same, then these poverty lines also reflect the same level of welfare regardless of differences in relative prices and consumption bundles. If this is the case, the revealed preference test will detect it since the value of a region’s consumption basket when applying the region’s own price will not be higher than when applying any other region’s prices.

In the case of Mozambique, the data analysis shows that from the 169 cross regional test of revealed preference (from the 13 consumption based regions), 74 cases did not pass the test. This means they used higher quality bundles in relation to the compared regions (See Annex 1). Arndt (2007) essay tried to correct for this lack of consistency using a minimum cross entropy approach: minimizing the difference between the original consumption bundle and a consumption bundle satisfying revealed preferences conditions, and at the same time ensuring that the nutritional contents of the original consumption bundle is maintained.
iii. Standard errors

Another constraint while estimating poverty concerns the integration of the error components. Following the Foster-Greer-Thorbecke (FGT) method, the welfare metric used for the estimation of poverty in Mozambique is the real household consumption expenditure obtained primarily from the household expenditure or purchases, auto consumption and transfers data with temporal and spatial price adjustment. At the household level the FGT method refers to the ratio of the difference between the level of consumption of the household (j) and the estimated poverty line (z) applied to a specific region, according to:
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At the population level, unbiased estimations are ensured by adding weighting factors which cover the number of household members in each household (hj), and the survey sample (or expansion factor) wj according to:
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In equation (1) we observe that while the welfare metric ji is treated as a random variable with a sampling error, the absolute poverty line z is routinely treated as a stratified and clustered fixed constant, even though it is also estimated from the survey data. It is this variance component that if ignored leads to incorrect estimates of the poverty intervals estimates, and potentially misleading poverty comparisons over time and space.
How to obtain consistent estimates of the standard errors of the poverty measures is less obvious, because both poverty lines and the welfare metric are built from a series of population characteristics from the data survey (eg expenditure patterns that determine the basic needs food bundles, age and sex distributions that determine food energy requirements, etc). Given this complexity, analytically estimating standard errors of the poverty measures is intractable, so for the case of Mozambique, bootstrap methods were used. The bootstrap samples mimic the stratified cluster sample design of the IAF survey. The estimated poverty lines, poverty headcount, and poverty gap are calculated for each bootstrap sample, with 1,000 replications.
The resulting estimates due to the integration of the poverty line sampling error (that correct for sample stratification and clustering) increased the standard errors of the national-level poverty estimates from 27 percentage points to 29 percentage points.
b. Welfare distribution (Gini coefficients)
The analysis of the income distribution is important for the economic and social development as inequality has implications over social justice and poverty reduction, economic growth, management of shock and cycles, and over crime and violence. All these implications relate to equity issues, as they reflect the degree of individual participation in the economy and the benefits this individual earns out of that participation.
From a computational point of view, however, the effect that different changes within a distribution have on a particular measure of inequality will differ depending on the used metric. In general, inequality measures are grouped in three major types: (i) The point measures (range, restricted range, and federal range ratio); (ii) The variance based measures (standard deviation, standard deviation of logarithms, and the coefficient of variation); and, (iii) The distributional measures (the Gini coefficient, the Atkinson index, and the Theil statistic).
Range based measures tend to consider the distance between the lowest and the maximum values of income either in absolute and relative terms. This means that the distributional pattern within the two extremes is not taken into account or as mentioned by Sen (1973; 1997) they are of little practical value since they ignore all but two points in any given distribution.
The variance based measures are considered to be more comprehensive than the range based measures of inequality, because rather than taking only two selected points in the distribution, they compare all income scores to the mean. From the policy point of view, however, one may question if the mean is the policy benchmark. The three measures employ a squaring of differences, whether from the mean or the log transformed mean, calling into question whether this represents a specific rationale or merely an interesting by product of employing statistical measures that were originally developed for other purposes. While this procedure increases sensitivity to changes among extreme (income) scores, the income inequality literature does not offer a theoretical justification for this particular choice. An exception is the Standard Deviation of Logarithms which is more sensitive as it offers the means of prioritizing changes at the lower end of the distribution over changes in the upper end of the distribution.
The distributional measures of horizontal equity provide three alternative approaches to incorporate consideration of every score in the distribution, the proportion of each score to the total, and the proportionate share each member should have if all scores were distributed equally. All three measures place some degree of greater emphasis on changes among scores at the lower end of the distribution. We place emphasis to the Gini Coefficient given that it enables a straightforward comparison over time in terms of measuring progress toward greater equity.
The Gini Coefficient, G, is an algebraic derivation of the ratio of the areas bellow a Lorenz Curve. Conceptually, the Gini Coefficient relates the area between the diagonal line of equality and the curve of the observed inequality. The computational formulation of the coefficient is:
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The notation in the numerator reflects the sum of the differences in incomes between all possible (i,j) pairs of individuals in the population. The values of G range from 0.0, representing perfect equality, to 1.0, representing perfect inequality (i.e., 100% of total income obtained by a single individual).
The Gini coefficient is a distributional measure of horizontal equity because it takes into account the positions of all scores in the distribution with respect to each other and not merely with respect to a single point, as the Standard Deviation and the coefficient of variation, which use only the mean. The mean is still relevant benchmark in G, however, to the extent that shifting an income score toward the mean yields a reduction in the sum of paired differences, i.e., the numerator of the coefficient, and also an increase in the denominator, i.e, the mean. The effect on the numerator increases with the distance from the mean at which the shift occurs.
These computational characteristics imply several value judgments. First, raising the income scores of the individuals below the mean is more desirable, though only slightly, than lowering income scores of students who are above the mean. This effect increases with increased distance from the mean. Although the same is true for scores above the mean, raising the low score is always more desirable than lowering an equivalently high score. As with the coefficient of variation and the standard deviation of logarithms, equal additions to all scores, i.e, shifting the entire distribution rightwards, reduces inequality. As with the coefficient of variation and the standard deviation of logarithms, equal proportional increases in all scores is equity neutral.
For the case of Mozambique, estimations of the Gini Coefficient were undertaken for 1996/7 and 2002/3 in the context of the poverty assessment. Using a somewhat different formulation of the Gini Coefficient:
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Where µ is the arithmetic mean of consumption per capita and persons are ranked in ascending order the consumption per capita, 
[image: image5.wmf]i

y

, the results of the estimates by Arndt et al (2005), indicated an increase in inequality from 0.4 in 1996/7 to 0.42 in 2002/3 with relatively higher inequality level and larger increase in other southern areas of the country, mostly in the capital. In the central and northern parts of the country the increase of the Gini Coefficient was smaller (0nly 0.1 points) and in the rural areas no changes were observed.
Given these findings, one should question about their implication in terms of the general well-being. The estimations on poverty incidence, above, indicated its reduction by around 15.0%, but an increase in the southern areas of the country. Therefore, If there was an increase in inequality and at the same time poverty increased in the south, then it can be concluded that in these areas inequality did not prevent losses of basic living conditions in the area. For the remaining parts of the country where poverty was reduced and inequality only increased slightly, we can conclude that inequality did not reach the point of sacrificing basic living conditions of the poorer population. 
Other than the poverty incidence and inequality estimations, one may need to add information that provides other perspectives to poverty or simply confront the obtained estimations with other well being indicators. To pursue with such objective in Mozambique, data were analyzed for areas concerning health, agricultural income and access to public goods and services.
c. Health indicators

When health indicators are concerned data on infant and maternal mortality, and anthropometrical data were used.

i. Infant and maternal mortality and child anthropometric
Child survival and well being is a mirror of the household’s living standards, which concern among others income, parent’s education, and access to health care. In Mozambique data on infant/maternal mortality and child anthropometric is obtained from population census and surveys.
For the years 1997 and 2003 estimations were based on the Demographic and Health Surveys. For the case of infant mortality rates estimations indicated its decline by 23.0pp thus confirming an improvement in one of the social wellbeing indicators. The same trend was followed in relation to maternal death.

However when nutritional data is concerned the same data sources could not provide directly comparable estimates due to changes in targeted groups
. Data adjustments by Simler & Ibrahimo (2005), allowed comparable estimations. They also confirmed a decline in all infant nutritional indicators (stunting, underweight, and wasting).
d. Agricultural income: income vrs consumption, inequality
Poverty analyses for Mozambique are based on a consumption measure - expenditure on food and non food items. But detailed household budget surveys are carried out infrequently. The first one was in 1996/1997 and then came the second in 2002/2003, and now a third one is underway in 2008/2009. In the periods in between these years we have to rely on other data sources to get a picture of poverty. One other source is using the TIA survey (rural household income survey), which is not directly build for poverty analyses purposes. Instead it focuses on household demographics (labour), agricultural production and marketing, land and other assets, livestock holdings, agricultural technology use, and selected food security indicators. Nevertheless attempts have been made to say something about the development of poverty via TIA.

As such we would expect differences between poverty estimates based on income and consumption since savings is the difference between the two concepts. Savings are often used to smooth consumption over time, and therefore poverty rates based on income are expectedly higher than based on consumption, and the same is true for inequality. And indeed there are differences but they are not of huge significance, and further more the trends seems to be very informative. When income and consumption move in the same direction we are more confident about the reliability of poverty development. But the two concepts could move in opposite directions, in which case it is more difficult to conclude more precisely about poverty development.

e. Assets/QWIBB indicators

Access to assets is part of the poverty measurement when the CBN approached is expanded to cover consumption of non food itens. Under this approach, access to assets is measured in term of user values (for durable goods) and rental prices (derived through hedonic regressions). There are however different ways of measuring access to assets. For the case of Mozambique one of the alternative used to measure poverty according to access to public and private assets was through the application of the “Sigma Convergence” Concept.  Under this approach it was possible to discern that despite the sustained primacy of larger cities, access to public goods and services have improved in those “backward” areas that there was convergence between different regions and rural/urban residences. See Table 1. This helped to confirm the results of the poverty incidence estimations where poverty declined significantly more in the rural and central parts of the country than in other areas.
Table 1: Convergence of Selected Social Indicators and Percentage Change, 1997 & 2003

	Indicator
	Coefficient of Variation

	 
	1997
	2003
	% change

	Gross Enrollment Rate, EP1
	0.31
	0.21
	-33.0%

	Net Enrollment Rate, EP1
	0.22
	0.14
	-33.7%

	Access to Adult Literacy Programs *
	2.44
	0.27
	-89.0%

	Drop Out Rate, EP1
	0.58
	0.36
	-37.3%

	Repetition Rate, EP1
	0.17
	0.17
	2.7%

	Gross Completion Rate, EP1
	0.88
	0.66
	-25.8%

	Student:Classroom Ratio, EP1
	0.35
	0.18
	-46.8%

	Student:Teacher Ratio, EP1
	0.17
	0.20
	17.6%

	Availability of Schools, EP1 *
	2.36
	0.18
	-92.4%

	Gross Enrollment Rate, EP3
	0.76
	0.66
	-13.0%

	Mean Inhabitants per Health Unit
	0.32
	0.39
	21.6%

	Mean Beds per 1.000 inhabitants
	0.47
	0.51
	9.2%

	Mean Inhabitants per Health Personnal
	0.48
	0.28
	-41.3%

	Access to a Phisicians or to a Health technician*
	1.47
	1.56
	5.6%

	Access to a Health Center or Health Post*
	0.75
	0.69
	-8.0%

	Access to MCH and birth assistant*
	1.85
	1.52
	-17.8%

	Mean Medicin Expenditure per Inhabitant
	0.49
	1.05
	115.7%

	Coverage of Institutional Births*
	1.00
	0.62
	-38.4%

	Satisfied Demand for FP Means
	1.14
	0.78
	-31.2%

	Completed Vaccinations, childrem aged 1 to 2 years old
	0.24
	0.14
	-39.4%

	Infant-Juvenile Mortality Rate
	0.30
	0.28
	-6.1%

	Stunting (_2SE), children aged 12 to 24 months
	1.11
	1.07
	-3.1%

	Access to Paved Roads *
	1.78
	1.29
	-27.2%

	Access to Dirt Roads *
	0.55
	0.44
	-19.7%

	Access to Markets or Periodic Markets
	0.55
	0.44
	-19.8%

	Access to Colective Public Transportation*
	0.69
	0.38
	-44.5%

	Access to Public Telephone*
	1.09
	3.91
	259.6%

	Access to Rural Extension Services*
	0.64
	0.82
	27.8%

	Access to modern illumination (electricity, solar panels, power generators and batteries)
	2.54
	1.88
	-25.9%

	Access to Drinkable Water (standpipes, boreholes, protected wells, and Containers)
	0.79
	0.32
	-59.3%

	Modern sanitation
	8.26
	2.71
	-67.1%

	Brick walls
	2.42
	1.79
	-25.9%

	Modern stoves (gas, electricity...)
	4.28
	3.89
	-9.1%

	Radio
	0.62
	0.23
	-63.6%

	Bicicle
	0.45
	0.53
	18.1%


Note: Negative percentage change means convergence and positive percent change divergence.

f. Census and poverty mapping

Mozambican poverty estimates, were programmed to be representative only at province levels. Therefore, the final results could only be shown by province, and rural/urban aggregates, and at national level. As provinces are very large, and embrace heterogeneous sub-groups of the population, the census and poverty mapping aims at replicating aggregate poverty estimates to smaller levels of analysis combining the household data survey (from which poverty estimates are produced) and the population census data (which has a national coverage, but a limited set of  economic and social indicators).
Accordingly, the household survey data is used to estimate the statistical relationship between the empirical variable used to measure welfare (the consumption per capital) and a set of independent variables that are expected to be correlated with welfare. The set of variables considered for the right-hand side of the regression equation is limited to those variables that appear in both the household survey and the population census. The estimated regression coefficients are then applied to the census data to produce estimates of consumption per capita for each of the households in the census. The estimates of consumption per capita are used in turn to calculate summary measures of poverty and inequality, such as the foster-Greer-Thorbecke (FGT) class of Pα poverty measures, the Gini index, or the generalized entropy (GE) inequality measures. Because consumption estimates are available for the entire population, it is possible to calculate welfare measures for smaller subgroups of the population, be they geographic regions, occupational classifications, or some other classifications.
2. Error and misinformation
The measures discussed above seek to provide a coherent picture of wellbeing within a given country or region. Unfortunately, all of the measures are subject to error. For the measures derived from surveys, there is sample error. All the measures, including those derived from a census, are subject to non-sample error. Keeping error to a minimum given resource constraints is a prime task of statistics services and of the analytical units that work with the data. The following subsections review sample error, non-sample error, and misinformation taking motivation from examples from Mozambique. A final section discusses implications derived from these experiences.
a. Sample error 
The good news about sample error is that it is measurable. The bad news is that it can be difficult to calculate and it is always difficult to communicate. Our example is taken from Arndt and Simler (2007) who consider the sample error of the FGT poverty measures derived from the IAF 2002-03. The issue in calculating standard errors is summarized in Figure 1. 
The two panels of Figure 1 illustrate a hypothetical cumulative distribution function of income. Also, in both panels, the poverty lines are set at the same level, indicated by z. In the upper panel, the poverty line is treated as a known constant. In this case, the standard deviation of the poverty measure is driven entirely by the confidence interval surrounding the distribution function of income. The confidence interval around the poverty measure, P0 is described by the interval [A,B]. Unfortunately, the poverty line is almost never a known constant. In practice, it is almost invariably estimated, normally from survey data. As such, the poverty line has a mean and a variance as illustrated in the lower panel of the figure. Note that the poverty lines and the cumulative distribution function of per capita income may interact to generate a much wider confidence interval than in the upper panel as depicted by the interval [C,D]. 

Figure 1. Standard errors with and without poverty line variance.  
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It is very important to emphasize that, while accounting for the variance of the poverty line potentially expands the variance of P0, it does not necessarily expand the variance of P0. The reason for this is that the cumulative income distribution and the poverty lines may well be positively correlated such that, if the random draw from the population as represented by the survey happens to choose a sample that is richer than the population, then the poverty line calculated from that sample might tend to be higher as well. If the positive correlations are sufficiently strong, then the procedure of ignoring the variance of the poverty line could actually overstate the variance of the poverty measure. 

In the Mozambique case, the standard error of the poverty measure increases in nearly all instances when the poverty line variance is accounted for. This is shown in Table 2. The Table illustrates two principal points. First, the traditional approach of ignoring the variance of the poverty line understates the variance of the poverty measure. This is consistent with Zheng (2001) who found that incorporating the poverty line variance tends strongly to increase the standard error of the poverty measure. For the Mozambican case, the standard error of the estimated headcount increased by 27%. This implies, but does not guarantee, that the precision of poverty measures published for other countries may be overstated. 

Second, consistent with statistical theory, the precision of the measure declines with smaller sample size. Ignoring non-sample error, the national estimates are reasonably precise. However, the provincial level estimates exhibit a quite significant standard deviation. If we take two standard deviations from the point estimate as our confidence interval, then the confidence interval for the poverty headcount in Niassa ranges from 41 to 63. This is a very large range. Furthermore, we are only (approximately) 95% confident that the measure for Niassa will actually fall in that range. There is (approximately) a 5% chance that the true value lies outside of that range. Assuming that the provincial level poverty estimates are independent (an assumption that is sufficiently true for illustration purposes), then we have 11 independent poverty estimate that then comprise the various aggregates. Under these conditions, the chance that all 11 poverty estimates lie within the 95% confidence interval is only slightly better than 50%. In sum, there is a much greater than negligible chance that the true poverty headcount lies outside of the 95% confidence interval for at least one province. 
Table 2
Estimates of poverty headcount index and standard errors, Mozambique 2002–03

	
	
	
	Standard error

	Region
	N
	Headcount index
	Without poverty line error
	With poverty line error1
	Ratio of standard errors

	National
	8,700
	0.5407
	0.0136
	0.0173
	1.27

	
	
	
	
	
	

	Urban
	4,005
	0.5147
	0.0225
	0.0259
	1.15

	Rural
	4,695
	0.5529
	0.0168
	0.0206
	1.23

	
	
	
	
	
	

	Northern
	2,310
	0.5528
	0.0257
	0.0321
	1.25

	Central
	3,100
	0.4551
	0.0240
	0.0282
	1.18

	Southern
	3,290
	0.6654
	0.0135
	0.0167
	1.24

	
	
	
	
	
	

	Niassa
	816
	0.5211
	0.0544
	0.0553
	1.02

	Cabo Delgado
	738
	0.6315
	0.0341
	0.0366
	1.07

	Nampula
	756
	0.5261
	0.0382
	0.0482
	1.26

	Zambézia
	733
	0.4455
	0.0460
	0.0500
	1.09

	Tete
	756
	0.5980
	0.0422
	0.0416
	0.99

	Manica
	816
	0.4355
	0.0411
	0.0409
	1.00

	Sofala
	795
	0.3613
	0.0276
	0.0350
	1.27

	Inhambane
	753
	0.8068
	0.0216
	0.0240
	1.11

	Gaza
	786
	0.6014
	0.0260
	0.0347
	1.33

	Maputo Province
	828
	0.6927
	0.0283
	0.0296
	1.05

	Maputo City
	923
	0.5360
	0.0309
	0.0315
	1.02

	Source: Authors’ calculations from the 2002–03 IAF.

1 Estimated by bootstrapping with 1,000 replications. Source: Simler and Arndt (2006).


 Unfortunately, there is a marked tendency for government planners, egged on by donors who wish to report evidence-based policy-making, to latch onto provincial point estimates of poverty headcounts as truth and a solid basis for resource allocation. In fact, appropriate resource allocations require a range of indicators as well as judgment with respect to the quality and relevance of the various indicators with respect to the resource allocation decision at hand. This conclusion can be derived on the basis of sample error alone.  
b. Non-sample error
Non-sample error is a catch-all that refers to any error not explicitly related to sampling. Failures of questionnaire design, questions posed incorrectly by enumerators, non-response, incorrect response (either intentionally or otherwise), data entry errors, data processing errors, and mistakes in the analysis process all could be viewed as forms of non-sample error. Because of its broad nature, non-sample error  is often more insidious than sample error. Sample error can, in principle, be confined within certain limits to a given degree of confidence. Non-sample error is much more difficult to confine. In the following, various examples of non-sample error are drawn from the Mozambican experience analyzing child anthropometric data. 
We first draw on Ibrahimo and Simler who investigated the changes in child anthropometric indicators between 1997 and 2003. To calculate height for age and weight for age (the two principal indicators), information about the child’s age, which must be recorded to at least the nearest month, is obviously crucial. Whenever possible, the child’s exact age in days is used, calculated as the number of days elapsed from the child’s birth to the date of measurement. The usual source of information for the child’s birth date is a health card or a birth certificate, as parental estimates of the birth date are often unreliable. When age information is missing or invalid, it is not possible to calculate a height-for-age or weight-for-age z-score, and that child is omitted from the analysis. 
Incomplete anthropometry data, especially invalid age data, may not be a random occurrence. Children with poorer access to health services, especially those in rural areas and poorer households, are less likely to have adequate documentation of their date of birth. Older children are also less likely to have documentation of their age, as health cards are often lost or discarded after a child has completed her or his vaccinations. As poor children and older children are more likely to be stunted or underweight, the subset of the sample that has adequate age data tends to underestimate the prevalence of stunting and underweight. If this bias is not constant, but instead varies over time or space, comparisons will be unreliable.
Table 3 illustrates the share of children with valid information on age by wealth decile across a series of surveys. Note that the shape of the distribution of children without valid age data varies with time. In the earlier surveys, poorer children were substantially less likely to appear in the sample due to missing information on age than wealthier children. By 2003, this tendency had essentially disappeared. In the 2003 DHS survey, children were essentially equally likely to have missing data on age across wealth deciles. 

Table 3. Share of children with valid age information by wealth decile.

	 
	 
	Child population with usable anthropometry data

	Estimated welfare decile
	Percentage of population in each decile
	1996-97 IAF
	1997 DHS
	2000-01 QUIBB
	2003 DHS

	1
	10
	4.2
	5.5
	8.6
	8.8

	2
	10
	5.3
	5.3
	8.7
	9.1

	3
	10
	5.8
	5
	8.5
	8.7

	4
	10
	6.3
	5.9
	8
	8.3

	5
	10
	5.6
	5.8
	8.8
	8.5

	6
	10
	6.1
	7.4
	8.4
	8.5

	7
	10
	6.6
	7.6
	8.3
	8.1

	8
	10
	6.5
	8.2
	8.7
	8.5

	9
	10
	6.9
	7.8
	9
	8.4

	10
	10
	6.7
	8.6
	8.7
	8.3

	Total
	100
	60
	67.1
	85.7
	85.1


This sort of error is correctable. By taking measures to correct for these and other issues, the estimated trend in anthropometrics went from positive (prevalence of malnutrition increasing) to negative (prevalence decreasing). In this case, the policy conclusion-- that anthropometric indicators had changed little-- remained roughly the same as neither change was large or statistically significant.
3. Consistencies and inconsistencies across sources (Poverty, GDP & Inflation)
That high GDP growth and national income are not sufficient to ensure poverty reduction is fact experienced in many developing countries like the 1990s Brazil and India. Additional, it is of everyone’s knowledge (and experience in the pocket) that inflation reduces the purchasing power of the population, particularly the poorer one.

In this section we check what the different sources of information (the national accounts and the consumer price index) say in relation to poverty for Mozambique. In principle, and given the reducing trend on poverty estimates we should expect that national accounts data show an increase in GDP and a reverse trend for the consumer price index.
When GDP is concerned, estimations based on the www.ine.gov.mz indicate high real growth rates accumulating around 76% from 1996 to 2003, and with a drop in the year 2000, when the country was intensively affected by floods (see Figure 2).
Figure 2: Variations in GDO and Food Prices in Mozambique, 1997-2003
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Presenting a contrasting direction, the consumer prices index (the yearly accumulation) shifted from the years of single digit inflation in the years before the year 2000 floods to double digits, accumulating around 77% by 2003. Increases in food and non alcoholic beverages prices where the major factors affecting the overall price’s increases.
This situation implies that real growth was maintained despite degradation as reflected by overall price increases of food and beverages. Additionally, it justifies the increases in poverty rates in the highly urbanized areas of Maputo City and Province. For the remaining cases, one may question the validity of the estimates indicating a reduction in poverty incidence. We use additional information to find the possible sources of such a reduction in poverty rates:
(i) About the focus of the CPI: The consumer price index is based on price information collected in the market (in Mozambique it refers to the 3 major cities of the country). However, the majority of the population is still rural producing goods for auto consumption. Therefore, the CPI is not reflecting the living conditions of that population;
(ii) About the sources of Real GPD growth: Estimations based on the Agricultural Survey of the Ministry of Agriculture (2003) indicates an increase in the income from crop sales. Accordingly, except for Gaza and Maputo Province income crop sales where much higher than the levels observed in 1996 (See Table 4). This means that real GDP growth was also supported by agricultural production, and despite general price increases, households managed to supply themselves with basic food items, thus avoiding poverty.
	Table4: Indices of Income from Crop Sales

	Province
	1996
	2002

	Niassa
	0.88
	1.66

	Cabo Delgado
	1.26
	1.12

	Nampula
	1.63
	1.61

	Zambezia
	0.75
	1.38

	Tete
	0.52
	1.21

	Manica
	0.82
	0.86

	Sofala
	0.82
	1.07

	Inhambane
	0.94
	1.28

	Gaza
	0.82
	0.63

	Maputo P
	0.20
	0.59

	Country
	1.00
	1.27

	Source: Ministry of Planning & Development, 2004


4. Variation and Vulnerability
On dealing with poverty issues it becomes not only important to consider the agreed targets on its reduction but also fluctuations in between periods and prospects for the future. The validity of this approach relies simply on the fact that fluctuations in well being determinants in between targets may be so significant that they may severely affect not only the current level wellbeing but also the prospects of achieving defined poverty targets.
The issue of vulnerability of the Mozambique’s economy (and population) to external chocks is not new. Reference to it goes from the external accounts point of view to the people’s vulnerability to food insecurity. Here we would like to refer to the following varieties of poverty determinants: (i) shocks from international prices, (ii) foreign currency fluctuations, and (iii) climatic variability in the context of natural disasters.
a. Variation in determinants of poverty

i. International prices
From 2005 to 2008 the global economy witnessed sharp rises in international prices of fuel and cereals, mostly rice, wheat and maize. Data from World Bank (www.decpg.worldbank.org) indicated an increase in the price of crude oil by 84.7%, rice and maize (132%), and wheat (62%).
These prices increases were transmitted to the domestic market, and among all price changes wheat is the product that rose most (108%). Diesel prices did increase by 30.0% as the Government temporarily removed import duties and VAT in order to protect the productive sector. See Table 5 and Figure 3.
	Table 5:  Changes in international and domestic retail prices, 2005-2008 

	
	Jul-05
	Jul-06
	Jul-07
	Jul-08
	Change 2006-2008

	Average International Price
	
	
	
	
	

	Rice, Thailand, 5% (US $/ton)
	277
	315
	329
	732
	132.4

	Maize (US$/ton)
	108
	114
	147
	265
	132.5

	Wheat (US$/ton)
	144
	202
	238
	328
	62.4

	Crude oil, spot (US$/barrel)
	56
	72
	74
	133
	84.7

	Average Retail Price in Maputo
	
	
	
	
	

	Rice (Meticais/kg)
	9.3
	11.4
	14.5
	19.3
	68.8

	Maize (Meticais/kg)
	5.9
	6.5
	6.4
	10.2
	57

	Wheat (Meticais/kg)
	11
	11.8
	15.5
	24.5
	107.6

	Gasoline (Meticais/liter)
	-
	27.2
	33.7
	41.6
	52.9

	Diesel (Meticais/liter)
	-
	27.2
	27.5
	35.4
	29.9

	Rice Average Retail Price (US$/ton)
	
	
	
	

	Beira
	391.9
	307.9
	503.9
	1141.1
	191.1

	Nampula
	373.2
	460.7
	418.6
	1020.7
	173.5

	Pemba
	512.3
	555.6
	542.6
	1120.3
	118.7

	Source: Benfica et al (2008), based on The World Bank, Development Economics Prospects Group

	             and on Ministry of Agriculture, Weekly Agriculture Market
	
	


The general price increases of fuels and cereals did impact directly and indirectly to the population as basic food items became more expensive, especially in Maputo City were food are the major component of the CPI changes, and inputs to production also saw their prices raising. Benfica et al (2008) estimates show negative impact in urban areas with a loss of welfare (or real consumption) by 22% per each increase in food prices by 10%, and severe cases in Maputo City (27% loss of welfare) and in other urban areas of the southern region of the country. Rural households were not negatively impacted since they are net producers of food.
Fuel prices started to drop only from October 2008 for diesel and November 2008 for petrol. The Government subsidies were kept in order to keep formal public transportation and other producer prices stable, but it was not before the cumulative effect of increased living conditions ending up in social instability, especially with the last increase fuel prices in February 2008. See Graph bellow on the evolution of fuel prices.
Figure 3: Evolution of fuel retail prices, Maputo City
[image: image8.emf]Evolution of Fuel Retail Prices, Maputo City

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

Base (Dez.04)

Abr.05 Ago.05 Dez.05 Abr.06 Ago.06 Dez.06 Abr.07 Ago.07 Dez.07 Abr.08

Agos.08

Dez.08

Months

(in units)

Petrol for transportation vehicles

Diesel for transportation vehicles


ii. Exchange rates 
Exchange rate fluctuation also does play a role on poverty, particularly when a country is heavily dependent on imports of essential goods. If according to Tshirley & Abdula (2003) the southern region of the country faces food deficit, then  fluctuations in the exchange rate should affect its prices and consumption. In order to check such linkage we analyze the behavior of the consumer price index of Maputo City against that of the exchange rate, considering both the rand (imports from South Africa) and the dollars (for the dollar denominated imports from the EU and Asia). As domestic market prices may be influenced by prices in exporting countries we also use the South African CPI as a basis of analysis for our case. We focus our analysis from 2004 to 2009.
Figure 4 seems to present a clearer relationship between dollar and Maputo’s CPI fluctuations, than with the rand and the South African CPI fluctuations. The stronger dollar-CPI relationship should be reflecting the imports of cereals, one of the most important components of the CPI basket. The relatively less clear picture in relation to the rand market may be due to the reduction of the imports of basic food items such as onions and tomatoes, remaining large imports of corn and malt, and some milk products, fish, and horticultures. 
Figure 4: The Variation of the CPI in Maputo City and The Variation of Rand
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Figure 5: The Variation of the CPI in Maputo City and The Variation of Dolar
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Figure 6: The Variation of the CPI in Maputo City and South Africa
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iii. Climate variability
Climate variability constitutes an additional issue to consider when analyzing poverty. As recognized by the 1994 UN Convention on Climate Change and by the 1997 Kyoto Protocol, climatic changes imply that poorer nations will suffer most as there are less resources and capabilities to adapt to sudden changes.
Mozambique does not fall outside the general framework. While its level of emissions of greenhouse-gas to the atmosphere can be considered minimal comparatively to developed countries, the general impact of climatic changes seems to be considerable. The analysis by the Instituto Nacional de Gestão das Calamidades (2009), indicates that signs of climatic changes are observable in the country although with a regional pattern. It refers to the last 45 years where temperatures have raised up to 1.6ºC in central region of the country, and summer’s average temperatures were sustained above 30º since the early 1990s in the northern areas of the country. The length of the heat waves tended to increase by approximately 9 days, while the number of cold days and nights reduced. In the north of the country, the number of warm nights increased by 25%.  When precipitation is concerned, the analysis does not show clear evidences of changes, mostly because of the cyclical behavior of rains. However the authors observe delays in the rain season and extension of the dry season, especially in the north-east of the country. 
The future prospects presented by the paper above are also alarming. Using 7 models of general circulation, the authors expect an increase of the temperature by 2.5ºC to 3.0ºC in approximately 45 years with reduction in the seasonal variability and increase in the minimum and maximum temperature. On rain, the authors find a general increase, with larger concentration in the littoral area. Particular to these rains are the cyclones which are expected to increase both in their frequency and intensity. So far, 56 cyclones crossed the Mozambican Channel since 1980 and 15 have reached the country and the majority of them (11 cyclones) were concentrated in recent years (past 1994).
For 2008, the Ministry of Planning & Development (2009) report on the implementation of the Economic and Social indicates the occurrence of 12 lower atmospheric pressure which developed into 5 cyclones, 6 tropical storms and one tropical depression. They have mostly affected the central and northern provinces.

Their impact on wellbeing was quite visible. Among others: (i) 355.6 thousand affected people, 59 deaths, and 154.2 hectares of agricultural fields. See Table 6.
	Table 6: The Impact of Floods and Cyclones in Mozambique, 2008
	 
	 

	
	
	
	Infrastructure

	
	Affected People
	Deaths
	Schools Rooms
	Water Sources
	Houses
	Agriculture Fields (ha)

	Sofala
	26595
	7
	111
	120
	
	48088

	Zambezia
	73369
	19
	320
	
	175
	38253

	Tete
	34148
	17
	75
	3
	
	48640

	Manica
	2499
	
	28
	23
	
	13453

	Inhambane
	7132
	
	4
	
	
	1295

	Maputo
	100
	
	
	
	
	

	Nampula
	205100
	12
	169
	
	40158
	1583

	Niassa
	5420
	
	114
	
	
	

	C. Delgado
	1285
	4
	 
	 
	 
	2887

	Total
	355648
	59
	821
	146
	40333
	154199

	Source: MPD (2009), Balanco do PES/OE 2008
	
	
	


There many other issues related to climatic changes. They concern among others to the effect of the extended drought season and the raise of the sea level that may affect populations living in settlements bellow the average sea level like the Beira City in the Centre of the country. Table 7 refers to the 2008 drought which affected the south of the country. In Gaza and Maputo Provinces it affected around 55.9 hectares of agricultural fields. We could not have access to information on production losses.
	Table 7:  The impact of Drought in Mozambique, 2008

	
	Affected families
	Agriculture Fields (ha)

	Maputo Province
	34652
	23153

	Gaza Province
	66944
	32800

	Total
	101596
	55953

	Source: MPD (2009), Balanco do PES/OE 2008


iv. Seasonability

Seasonability in production and prices consists on another important climatic factor determining poverty. We take the case of Maize to illustrate this case of variation in poverty determinants. Figure 7 shows that there is variability in maize price according to the agricultural season. During the and early months of each year maize prices tend to be the highest, to drop significantly with the harvesting (around March), and rise again along with the availability of stocks. The constant high prices in Caia District (in the centre of the country) may be reflecting the effect of natural disasters in the region.
Figure 7: Seasonal Variation in Maize Prices, 3 selected markets
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These price changes will affect household consumption. Barslund et al (2005), on their analysis of the seasonality in caloric consumption for Mozambique, have found that, particularly among rural households in the Central Provinces, caloric consumption exhibit identifiable seasonal patterns and the variation is pronounced. In the north the seasonality is also present but less significant (as there is substitutability with other cereals-the sorghum). The South is the region which presents less time variability in caloric consumption, maybe because most of the household’s consumption is less dependent of the household agriculture production.
v. Labor market shocks
Another dimension concern the labor allocation and the earnings derived from the labor input. This analysis is focused on rural incomes according to Cunguara (2008) and Cunguara & Hussein (2009). The graphic bellow shows that there are variations in the sources of income households earn depending on the poverty level and the specific years. In general, poorer households tend to depend almost exclusively on crop income (more than 70% of total income) than the wealthier ones (less than 40% of their incomes derive from activities outside agriculture). Along the years, crop income follows a decreasing trend.
Figure 8: Share of Crop Income in Rural Areas of Mozambique, 2002-2008
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There is a question, therefore, on the factors driving such behavior. In general, it should be expected that if household workers are shifting outside agriculture (in this case with no change in productivity as we are considering short periods of time), then crop income should fall. Additionally, if labor force were kept constant in the agricultural sector, but earnings outside agriculture increased, then we should also expect a decrease in the crop income share in total income.
Figure 9 shows that despite the slight drop in 2008, labor force allocation outside agriculture tended to increase. However, this change was more pronounced among upper income households than among the lower ones (say the first quintile, for instance). This means that constraints faced by poorer rural households in shifting labor allocation to alternative sources of incomes, limit their scope to improve their total income.
Figure 9: Employment Outside Agriculture, Rural Mozambique
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In terms of rural income per economic activity, more work need to be done in order to have clarity on issues concerning both productivity and profitability. 
5. Impacts on Policy and the Policy Debate 
Poverty is not a physical phenomenon. As a social issue it has brought debates both on the “suitability” of the heterogeneous measurement approaches, and on the policy approaches towards its eradication.
Poverty can be viewed as relative or structural. Structural poverty involves larger share of the population and as such demands a series of reforms both at the macro level of policy formulation, at the meso level of the institutions, and at micro level that concern household and individual capability to respond to the economic environment. The aim of this section is to bring about policies related issues for the Mozambique’s essay to tackle poverty.

Soon with the implementation of the Economic Rehabilitation Program (ERP) in 1987 and the end of war in 1992, it was perceived that poverty in Mozambique was (and is still) structural. Therefore, social assistance or income subsidy programs could be neither financially sustainable nor effective in terms of changing the economy’s face of stagnation, low levels of production and of well being.

While safety net programs were still established and enhanced for the vulnerable population (those whose capability to sustain their own livelihood is week), the poverty reduction policy was considered as a central component of growth and development. The first national Poverty Reduction Strategic Paper (PARPA 1999-2004) stated the objective of rapid poverty reduction, thus covering global issues such as governance, economic growth in relation to the factors affecting production, productivity, and competitiveness, and economic/social infrastructure.
The major reform package consisted on:
· Stabilization: the management of aggregate demand to reduce domestic absorption;
· Structural adjustment: reforms aimed at changing the structure of production (towards tradeable goods) and increasing the efficiency and flexibility of the economy. Reforms did also cover:
· Liberalization: which deals with the removal of government interventions, among others, in relation to price and trade controls;

· Privatization: the sale of state-owned productive assets to private investors and contracting out of formerly government functions to private agents;

· Budget rationalization: to bring government expenditures and revenues into balance and make them more productive in support of economic growth;

· Financial liberalization: with the objective of not only promoting savings through increased interest rates, but also increasing availability of credit to the economy;

· Institutional reform: changes in government institutions to enhance the economic process.

Some policy discussions:
(i) Privatization of public productive assets. This is one of the issues that fuelled discussions among the academia. Privatization was successful among public utilities, financially healthy enterprises, and among those enterprises capable to catch up to the new market operating systems. However, important labor intensive enterprises, mostly the food and the textile, failed to survive with the cuts of subsidies, and liberalization. This implied job losses of thousands of mostly unskilled labor, and led to the questioning on whether reform packages were adequate to the country.
The analysis of this matter is a economic appraisal itself, and demand the consideration of the level of financial insolvency of the concerned enterprises, the factors affecting such financial situation, and the gains observed past the shock. For the case of the cashew sector, for instance, bankruptcy was also accelerated by the limited supply of cashew due to the tree disease. However, it was observed that other than the growth on newer small-sized factories, with the failure of the cashew factory, peasants started to process themselves the cashew and market it at a much higher price than that they were supposed to under the price control system, thus increasing their scope for higher incomes and poverty reduction, mostly in rural areas. Therefore, despite the job losses (in urban areas), there was a gain in favor of the households (mostly rural) producing and/or processing cashew.
(ii) Budget Rationalization: Most of the debate concerned the cuts of subsidies (already referred above), and brought general concern about cuts in public expenditures.
Cut in subsidies did affect some productive areas.  There are however no signs of reduction in public expenditures in the context of budget rationalization. On the contrary, with large support of foreign savings, public expenditure was allowed to expand to cover not only reconstruction needs, but also expansion in the provision of public economic and social goods and services. What in fact did happen was that cuts in subsidies an increase in living costs, among others, with the introduction of “real” user fees of public goods such as electricity and water.

Table 8 shows one dimension of the expansion in the provision of economic and social infrastructure: growth was sustained at higher rates, mostly after 2002 when the political instability came to an end. While the primacy of the contribution of both the public and private capital was constant, the role of the skilled labor force (in terms of size and productivity) in the economic growth increased from 0.7 to 2.0 percent point in only 11 years. The reduction on the size of the unskilled labor implied also a fall in its share in the growth accounting.

	Table 8. Accounting for GDP Growth by Factor of Production
	

	(actual share of GDP growth)
	 
	 
	 
	 

	
	
	Productivity
	Fixed Capital
	Human Capital

	
	Real GDP
	Factor
	Public
	Private
	Unskilled
	Skilled

	Fixed
	7.5
	2.6
	1
	2.5
	0
	1.3

	Actual 
	
	
	
	
	
	

	Share 
	100
	34.6
	13.5
	33.6
	0.6
	17.8

	1993–98 
	7.6
	3.4
	1
	2.1
	0.4
	0.7

	Actual 
	
	
	
	
	
	

	Share 
	100
	44.8
	12.9
	28.3
	5.1
	8.9

	1999–2004 
	7.4
	1.8
	1
	2.9
	–0.3 
	2

	Actual 
	
	
	
	
	
	

	Share 
	100
	24
	14.1
	39.1
	–4.1 
	27

	1981–2004 
	2.6
	0.3
	0.5
	0.7
	0.1
	0.9

	Actual 
	
	
	
	
	
	

	Share 
	100
	10.6
	20.4
	28.3
	5.8
	35

	Source: Ibraimo (2005)


(iii) Financial liberalization has succeeded in expanding financial service’s provision although needing yet to cover smaller villages and inner rural areas.
The types of services provided by financial intermediation have also managed to multiply. The data from the Central Bank also indicate an expansion in the availability of the credit to the economy. Accordingly, its growth rate is estimated at 5.8% between 2006 and 2007. Policy debate has, however, been raised in relation to sector’s coverage and interest payments. To what concern the interest rate, Figure 10 shows that despite the declining trend from the critical rates of above 30% in all maturities, interest rates are still around the 20% with little difference between short term and long term credit.
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The Peer Review Mechanism of the African Union (2008) report expresses its concern to the fact that  interest rate charged does not allow finance to production of long cycled goods such as the agricultural products. This is extended to the micro credit programs provided by banks and micro financial institutions which cover mostly urban areas to finance service/trade related activities. This is a matter for discussion consideration yet.
(iv) Dependency from external resources. This is another aspect of debate. Efforts have been implemented in order to increase mobilization of domestic financial resources, and they concern the Custom reforms and the reduction of tax evasion, the simplification of the internal taxing system, and the introduction of simplified taxation systems for the low income entrepreneurs.

However, the evidence that the country is still highly dependent on external resources is there as yearly only 50 to 55% of the public budget is being internally financed. The IMF (2009) Third Review Under the Policy Support Instrument indicates that resorting to external finance has been one of the Government choices to make room for the private sector credit. Interest payments under external financing seem to be much lower than that of the domestic market. So if the Government had to use internal borrowing this would be at the cost of not only higher internal indebtedness given the high levels of public investments needed by the country, but also of crowding out private investment.
6. Major Conclusions
The sections above have presented a wide range of issues concerning not only the measurement of poverty but also the issues in policy definition. One of the major conclusion we can reach is that there is no a single approach of measuring poverty that is by itself complete or satisfactory.

The CBN approach has the advantage of measuring poverty from an aggregate perspective in the sense that it brings various dimensions of deprivation to a single unit of measuring. The level of detail that the method entails implies heavy concentration of efforts that pays off not only for the quality of the information it provides, but also for the possibility of using the computable framework for other measurement exercises.
However, other approaches are additionally important if policy design wants to be well informed, as the specific aspects of poverty they measure are important problems for the households, and they impact on the overall stability of the society.

Another point to add is that there is not a general policy prescription for poverty reduction. Each policy approach, no matter how effective it may be, will have one or another negative impact. This is to say that as there are gains, there are also losses. Considering poverty as part of the general policy design (from macro to micro), and using different sources of information should help to tackle the other aspects that were left behind or resurged as a consequence of a new policy approach. The poverty analyst should be wise enough to check these different data sources (and there quality).
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1

2

3

4

5

6

7

8

9

10

11

12

13

Region 

Specific 

Bundles

Rural 

Niassa & 

Cabo 

Delgado

Urban 

Niassa & 

Cabo 

Delgado

Rural 

Nampula

Urban 

Nampula

Rural 

Sofala & 

Zambezia

Urban 

Sofala & 

Zambezia

Rural Tete 

& Manica

Urban 

Tete & 

Manica

Rural 

Inhamban

e & Gaza

Urban 

Inhmaban

e & Gaza

Rural 

Maputo 

Province

Urban 

Maputo 

Province

Maputo 

City

1

1

0.829

1.45

1.193

1.129

0.952

0.794

0.655

1.026

0.945

0.519

0.614

0.756

2

1.241

1

1.636

1.464

1.387

1.118

0.925

0.787

1.304

1.206

0.699

0.758

0.78

3

0.736

0.579

1

0.976

0.819

0.799

0.438

0.258

0.865

0.535

0.278

0.351

0.537

4

1.026

0.758

1.287

1

0.862

0.886

0.645

0.617

1.07

0.821

0.414

0.57

0.56

5

0.965

0.799

1.331

1.173

1

0.925

0.687

0.527

0.927

0.768

0.452

0.512

0.691

6

1.205

0.959

1.532

1.429

1.253

1

0.891

0.725

1.164

1.03

0.644

0.595

0.711

7

1.423

1.136

1.723

1.923

1.435

1.312

1

0.992

1.767

1.551

0.988

1.114

0.86

8

1.627

1.272

0.052

1.888

1.707

1.51

1.133

1

1.671

1.532

0.971

0.948

0.891

9

0.937

0.753

1.231

1.071

1.008

0.949

0.661

0.513

1

0.897

0.814

0.637

0.679

10

1.07

0.872

1.433

1.346

1.213

1.144

0.804

0.665

1.188

1

0.78

0.675

0.715

11

1.493

1.337

2.063

2.042

1.797

1.606

1.051

0.987

1.777

1.576

1

1.002

1.046

12

1.715

1.422

2.129

2.175

2.109

1.965

1.32

1.173

2.011

1.751

1.103

1

1.037

13

1.654

1.377

2.054

2.09

2.014

1.941

1.286

1.158

1.98

1.729

1.073

0.966

1

Source: Arndt & Simler (2007, based on the 1996-7 & 2002-3 Household Survey

Note: A valeu less than one indicates failure of a revealed preference condition

Region-Specific Prices


� . The 1997 IDS survey covered children up to 36 moths of age, while the 2003 IDS expanded it reference group to 60 months.
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