












District Poverty Maps for Mozambique: 1997 and 2007
Based on consumption adjusted for calorie underreporting





1. Introduction

Poverty rates are only estimated for sub national levels to the extent that the survey supports the disaggregation. This usually means that the most disaggregate poverty rate information is at the provincial level. But, in order to guide allocation of government funds, regional planning and generally to guide intervention mechanisms and formulation of policies, more disaggregated information is useful. In this report, we present district level poverty maps for Mozambique for both 1997 and 2007 and also look at poverty trends over this decade. In contrast to earlier analyses of poverty in Mozambique, we here focus on poverty based on an adjusted consumption measure taking into account that some households most likely have been underreporting calorie consumption. This affects the level of poverty but the trends are virtually unaffected as already shown in earlier studies (DNEAP, 2010). Furthermore, we also present some maps with unadjusted consumption for illustrative and comparative purposes.

We follow the poverty mapping (PM) methodology here, also called small area estimation (SAE). The methodology is applicable to cases where: A) we have a survey with information on consumption (y) and household characteristics (X), but the survey does not cover all households in the country. B) We have a census of the population that occurred reasonably close in time to the household consumption survey. In the census we don’t have consumption information, but we have information on household characteristics and all households in the country are included. Poverty mapping then basically involve four steps: i) Estimate statistical models that link y to X, ii) Impute the distribution of y for census households by combining estimated model parameters with census X, iii) estimate the headcount ratio using the imputed distribution of y, and finally, iv) present small area poverty rates on a map. 

For the 1997 poverty rates, we use the consumption survey IAF 1996/97 and the census from 1997; and for 2007, the IOF 2008/09 is the consumption survey and the census is from 2007. All applied surveys and censuses are conducted by the National Statistical Institute of Mozambique (INE). With the emergence of the latest census from 2007, we are now able to look at poverty trends at the district level. The survey and census data for Mozambique are suitable for a poverty mapping exercise since the survey and census pairs were conducted with little time lag. 

We find that poverty has decreased in most districts of Mozambique over the decade from 1997 to 2007. In 1997, district differences were comparatively small, but at a high level of poverty. Poverty differences between districts have increased form 1997 to 2007, but at a much lower average poverty level. Very few districts experience very high poverty levels in 2007 compared to 1997, while many districts now experience low risks of poverty. The poverty maps reveal that district poverty rates in many instances deviate from published provincial poverty rates. In other words, poverty rates by district can vary significantly within a given province. A geographical disaggregation of poverty rates is therefore important for planning purposes.

The next sections of this study present the applied methodology, data, and results. Comparisons with other welfare indicators are also presented.

2. Methodology, data and regressions

2.1. Methodology
The three consumption surveys available for Mozambique (IAF 1996/97 and 2002/03 and IOF 2008/09) are representative at the provincial level, and at the rural and urban level of provinces. In terms of the sampling frame, Maputo City is treated like a province. In order to estimate poverty levels at lower levels of aggregation than the urban/rural areas of provinces (e.g. districts), we employ the poverty mapping methodology (Elbers, Lanjouw and Lanjouw, 2003; Tarozzi and Deaton, 2009; Molina and Rao, 2010). The procedure is basically to run a set of survey based regressions modelling (per capita) log consumption, y, as a function of household explanatory factors, Xsur, producing a vector of estimated parameters , where superscript sur indicates that the variable/parameter is from the survey. These estimated parameters are combined with household explanatory factors from the census Xcen. By combining the estimated parameters from the survey and the household characteristics from the census, we are able to assign an expected household log consumption level  (=) for each household in the census along with an estimated variance of that estimate. Based on this information, we can estimate the probability of poverty for household i in a given stratum (in a given year, 1997 or 2007):


where z is the (published) poverty line and  is the standard error of prediction from the regression in a given stratum and  is the cumulative distribution function of a standard normal. District poverty levels (, j=1,...,146) are then simply estimated as the average of household poverty probabilities weighted by the number of household members:


where wi is the size of household i and Nj is the number of households in district j.

In this study, we run a separate regression for each representative stratum, which means twenty-one regressions for each of the two applied surveys (IAF 1996/97 and IOF 2008/09). Candidate variables for the right hand side of the regressions first pass tests in order to assure that only variables with suitably close mean values in the survey and the census enter the regressions (survey-census compatibility). A 0.05 significance level is used. In the regressions we successively exclude (or re-enter excluded) variables based on whether they significantly contribute to the ability to explain per capita consumption. The significance level for removing a variable is set to 0.15, while the significance level for re-entering a variable is set to 0.05. The regressions are based on the generalized linear model producing robust standard errors for estimated parameters and also taking into account the survey design with clustered observations. Standard errors for simulated district poverty rates were obtained through bootstrapping using 250 replications.

The estimator applied here is close to the Simple Projection-based Estimator proposed by Tarozzi and Deaton (2009), the difference being that we model log consumption and then the household risk of poverty whereas Tarozzi and Deaton suggest a direct estimation of households’ poverty risk via a probit or logit model. The error structure is not modelled here in line with Tarozzi and Deaton. This is in contrast to the simulation based estimator in Elbers, Lanjouw and Lanjouw (2003) where there is an explicit modelling of the error structure. The simple(r) estimator is useful when the purpose is to estimate a specific welfare indicator (headcount ratio in our case) for small areas (districts in our case).[footnoteRef:1]  [1:  Recent advances in the poverty mapping methodology (Molina and Rao, 2010) shows lower bias and mean squared error compared to the existing estimators - Molina and Rao develop the empirical best predictor (EB) applying a Bayesian approach.] 


The standard error of district poverty rates are estimated using bootstrapping with k=250 replications. In each bootstrap replication we estimate a new  vector and . Together with the poverty line and the census explanatory variables this produces a new set of district poverty rates for each replication. The bootstrap mimics the survey design including the clustering, see Arndt and Simler (2007) for a description of the procedure.

Regardless of estimator, Tarozzi and Deaton shows that even small violations of the “area homogeneity” assumption may lead to misleading inference. Area homogeneity meaning the conditional distribution of consumption is the same in the small area (here, the district) as in the larger area (here, the provincial rural and urban areas) that is used to make the regressions. Possible reasons for the homogeneity assumptions to fail are local conditions are likely to be different from conditions at the more aggregate level. Thus, although we, as is routinely done in many poverty mapping exercises, also present standard errors of the estimated district poverty rates, inference may be questionable due to possible failure of area homogeneity (Tarozzi and Deaton, 2009).

2.2. Data
We use consumption surveys near to each of the two censuses that exist for Mozambique. The nearest consumption survey for the first census in 1997 is IAF 1996/97, for the latest census from 2007; it is IOF 2008/09. The surveys and censuses are conducted by the National Statistical Institute (INE). The surveys have been used to estimate the first and also the latest set of poverty rates at the national and regional levels (DNPO, 1998; DNEAP, 2010). In between these surveys, there was also a consumption survey in 2002/03, the IAF 2002/03 – that survey is not included here since it had no census conducted near it (see DNEAP (2004) for poverty analyses based on IAF 2002/03).

The information included in this study is limited by what is available in both the census and the survey. Like in most censuses, the census in Mozambique also has a limited number of questions compared to the consumption survey. The analyses are restricted to the variables available in common between the census and the survey for a given year. The information available in common covers demographic characteristics, education, assets, own production of food items, and labour market variables. The same set of candidate variables are applied for 1997 and 2007.

Only one community level variable is included. That is a composite index made up of the average fraction of the population with certain characteristics (for a few transformed such that they are) assumed to positively influence consumption levels. This includes (fraction of) male headed households, number of people aged 15-64 years, (one minus) the dependency ratio, different educational levels, own produce of food items, economic activity, and non-disability. These community level variables are also tried individually as an alternative simulation to the main simulations.

2.3. Adjusting consumption for underreporting of calorie intake
The calorie intake reported by some households in the three budget surveys in Mozambique is too low in the sense that such low calorie intake levels are simply insufficient to survive (for long). The exact lower bound on necessary daily calorie intake is not fixed, but surely most analysts will agree that a daily intake of less than 800 calories per person is too little.

With this 800 calorie threshold DNEAP (2010) shows that published national poverty rates are likely to be upward biased with about 5-6 % points when we adjust consumption for households who underreports calorie intake. There is some regional variation in the effects of undercounting; Zambézia is hardly affected (poverty rate reduction is 2 % points in 2008/09 when adjusting consumption for underreporting), while there is a rather great effect in Sofala (poverty rate reduction of 17 % points). The adjustment takes place via a regression based approach where poor households underreporting calories are assigned an imputed consumption level predicted from a model based on only households who do not underreport calories. DNEAP (2010) investigated in substantial detail poverty rates for 2002/03 and 2008/09 before and after adjusting for calorie underreporting. A conclusion in the study is that, although poverty rate levels were affected, and in some regions rather heavily, poverty trends were not very much affected – actual and calorie adjusted trends had a correlation of 0.96.

The adjustment for calorie underreporting in this report basically follows the approach in DNEAP (2010), with the exception that instead of including regional indicators into one regression in each year, separate regressions are made for different regions. Also, we now include calorie underreporting adjustment for 1996/97. The effects on poverty are presented in Table 1. The results very much resemble those of DNEAP (2010). National poverty rates are reduced 5 % points in both 1996/97 and 2008/09 when applying a calorie adjusted consumption measure. Also, there is some regional variation in 1996/97 as well, poverty rate reductions are between 0 (Maputo City) and 14 % points (Nampula). Nevertheless, the actual and adjusted poverty trends are very much alike, the correlation coefficient is 0.93.

The main part of our analyses uses this modified consumption measure where imputed consumption is used for those poor households who consume less than 800 calories per capita per day. Otherwise the consumption measure is exactly the one developed for the first, second and third national poverty assessments for Mozambique (DNPO, 1998; DNEAP, 2010). This means that consumption per capita is deflated by spatial poverty lines that pass revealed preference tests in order to assure spatially and temporally (for 2008/09) consistent poverty lines (Tarp et al., 2002; Arndt and Simler, 2010). Unless otherwise mentioned we use this calorie adjusted consumption measure to simulate all district poverty rates.

2.4. Regression results
A set of generalized linear models were estimated for each of the 21 regions. The final set of regressions together with indication of significance, sample size and (adjusted) R2 are presented in tables A1 and A2 in the Appendix. We see that many parameters are significant in each of the regressions. The average R2 is above 0.50 both in 1997 and 2007, and varies between 0.26 and 0.88 in 1997, and 0.06 and 0.78 in 2007. The lowest and highest R2 are both observed in Zambézia: R2=0.88 for urban Zambézia in 1997, and R2=0.06 for rural Zambézia in 2007. The low R2 for rural Zambézia is partly caused by the fact that only few (five) parameters are significant in 2007 – a reason for the very low number of significant parameters is that rural Zambézia is the stratum with the most rejections of hypotheses tests regarding equality of survey and census variable means. The background for this is not clear, but this may indicate problems with the reporting, since the time distance between the survey 2008/09 and Census 2007 was not unusually long. The results for Zambézia should therefore be interpreted cautiously. Zambézia is the only province registering a poverty increase over the decade. The Third National Poverty Assessment (DNEAP 2010) points to flooding events and plant diseases as factors which may have driven up observed poverty rates in Zambézia in 2008-09. We should note here that lower R2 for rural areas than urban areas are common in poverty mapping analyses (Mistiaen 2002). This is also true in this paper’s regressions where the average R2 for the urban strata are 0.70 and 0.65 in 1997 and 2007 respectively, while they are 0.43 and 0.40 for the rural strata.

3. District poverty simulations

Levels
In Figure 1 we present the distribution of simulated district poverty rates for 1997 and 2007. In 1997, the centre of the distribution is near 65 % (the calorie consumption adjusted national poverty rate in 1996/97 is 64 %) with many districts near the centre. In 2007, the centre of the district poverty distribution clearly moves down to close to 50 %, which is the adjusted national poverty rate in 2008/09.  District poverty rate summary statistics are presented in Table 2. For both years, we see the range of poverty rates is much wider than the aggregate provincial poverty rates in Table 1. When we compare the 2007 distribution with the 1997 distribution, we see that the concentration around the centre is much less, which indicates a higher degree of inequality between districts in 2007 compared to 1997.

The district poverty map for both years is presented in Figure 2. The 146 districts in Figure 2 are coloured depending on seven ordered levels of poverty. The levels are chosen such that (roughly) an equal number of districts are in each level. For 1997, we see that the highest poverty levels are found in the non coastal regions of Inhambane and most of Sofala districts. The districts are for the most part joined together starting from south of Inhambane and ending in the north of Sofala. Districts with the second highest poverty levels are more scattered, and are to be found in eastern Inhambane, most of Tete and a few districts in Niassa, and also some in Sofala and Gaza and one in Manica.

The least poor districts are located in Maputo City. Some districts in southern Cabo Delgado and some parts of northern Nampula have low poverty rates. Central border districts and the northern part of Manica are characterized by relatively low poverty rates in 1997. In the more aggregate analyses of poverty, Maputo City, Cabo Delgado, Nampula and Manica rank as the provinces with the lowest poverty rates. But, disaggregating the analyses to the district level shows that these provinces also have pockets of districts with higher poverty rates.

In 2007, the poverty map has changed somewhat. Of the districts placed in the poorest category in 1997, only two districts remain among the most poor, these are the two western districts in Inhambane. Districts ranked as among the poorest appear in northern Gaza, northern Maputo province and southern Maputo province. These poor southern districts are joined by districts scattered around Nampula, which also are among the worst off districts in terms of poverty.

The very low simulated poverty rate for KaMpfumo District in Maputo City (2%) is the results of the separation of the two townships of municipal district KaTembe and municipal district KaNyaka after 1997. If we (re) include these two townships in 2007, the poverty rate for this district will be 15 %, which means this district still has the lowest poverty risk in 2007.

As expected, the district level poverty rates vary considerably more than the provincial poverty rates. This is also clear from Figure 3, which shows poverty rates for districts and provinces ordered by the poverty levels in each of the years, 1997 and 2007. Also, we see that districts within a province can have quite different poverty rates. To take a few examples, we see that district poverty rates in KaMpfumo in Maputo City, Xai-Xai City and Inhambane City are very much below the provincial average, while the districts Chigubo, Chemba, Chicualacuala, Muanza and Massangena poverty rates that are much higher than the corresponding provincial average.

The average standard error of simulated district poverty rates is 4.4 % points in 1997 and 3.9 % points in 2007. Relative to the district poverty rates (the “relative” SE is equal to the district poverty’s SE over the district poverty rate), the averages of “relative” SEs are 7 % in 1997 and 10 % in 2007. This is close to the “relative” standard errors in other African countries. In South Africa (Free State Province), the district average relative standard error is 5 % in 1995, and it is 8 % in Uganda districts in 1992 (Alderman et al., 2002; Emwanu et al., 2004). We have a complete set of districts SEs for Uganda, and so we can also compare the distributions (not shown): apart from the mean, the distributions for Mozambique and Uganda have similar density shapes.

Prediction error
The model’s ability to predict poverty rates can be evaluated at the more aggregate level by comparing with the poverty rates presented in Table 1. Aggregating the districts up to the national and provincial level, we see that the simulated national poverty rate prediction error is 1 % point in both 1997 and 2007, while the average absolute prediction error at the provincial level is 2.8 and 2.1 % points in 1997 and 2007 respectively. See section 4 for details.

Changes in poverty
Changes in district poverty from 1997 to 2007 can be seen by comparing the first and second map in Figure 2. We see that the northern and western parts of Mozambique, many districts in central Mozambique and a few north-eastern and southern districts are now (in 2007) in the least poor group (as defined by 1997 poverty intervals). Importantly, no district in 2007 is in the 1997-poorest group. Out of the 146 districts, 23 districts did end up in a higher poverty group in 2007 compared to 1997; these were primarily from Nampula and Maputo provinces with the addition of a few districts from Zambézia and Manica. An overview over districts’ poverty trend from 1997 to 2007 is shown in Figure 6.

Looking at the district level poverty change, we see that 115 of the districts experienced poverty reduction over the decade from 1997 to 2007 (Table 3). On average the reduction was 26 percentage points. Among the districts with largest poverty reductions are Nipepe, Mavago, N’gauma, Maua and Mecula (all in Niassa), and Machanga (Sofala). On the other hand, 31 districts saw an increase in poverty. The average increase was six percentage points. Districts with the largest poverty increases (above 10 % points) were all, but one, located in Maputo province: Magude, Manhica, Matutuine, Namaacha, Moamba, and Marracuene, and Gurue (Zambézia).

In sum, the change in poverty over the decade has not been uniform. Rather, there is a tendency that districts with initially high poverty rates experienced the largest poverty reductions, see Figure 4. This means that, on average, districts with high poverty rates in 1997 saw the greatest reductions in poverty rates. In this sense, the reduction in poverty over 1997 to 2007 is characterized as having a pro poor bias. At the same time, because not every district participated in the overall poverty reduction, we observe, simultaneously, an increase in the dispersion of district poverty rates. 

Concentration of the poor population
The number of poor individuals increased slightly from 9.8 million persons in 1997 to 10 million persons in 2007 (Table 4). This is in spite of the huge reduction in the poverty rate as seen from Table 1 – poverty was reduced from 64 % in 1997 to 50 % in 2007. The reason behind this phenomenon is that the population increased 33 % over the decade, which neutralized the reduced poverty risk. Disaggregated by zone (rural/urban) and by region (North, Centre, South), only the size of the South’s poor population was reduced.[footnoteRef:2]  [2:  According to the census, population growth in the South was also much lower (23 %) than the average (33 %). This is a curious result that merits further analysis.
] 


As we have just seen, high district poverty rate does not necessarily mean that many poor people live in the district, only that relatively many poor people live in the district. To find out where the poor are concentrated we need to identify districts with high number of poor people, e.g. combine the poverty risk and the population in districts. That is done in Figure 5, where we see the number of poor people in each district. A high number of poor people in a district will usually be observed if it is very populous or if it has a high poverty rate combined with at least a relatively populous district. Many districts in Zambézia were thus observed with many poor people in 1997 simply because those districts have large populations since the poverty rates themselves were not among the highest in 1997. In 2007 even more districts of Zambézia had large poor populations, and in addition high poor populations were now also seen in neighbouring districts of Nampula. The increase in the number of poor people form 1997 to 2007 is partly explained by relative higher poverty rates in these districts in 2007 compared to 1997. Also the South now has even more districts with many poor people.

4. Validation of the simulations

A validation of the district poverty rate simulation procedure can take different forms. Here, we attempt a validation by comparing district poverty rates with alternative welfare indicators and poverty maps produced by other analysts.

4.1. Comparison with alternative census based welfare indicators
In this section, we look into 16 census based district welfare indicators. A national overview of the indicators is presented in Table 5. Most indicators show an increase in welfare from the first census in 1997 to the second census in 2007, this is especially so for education, housing quality, and possession of a radio. The dependency ratio and fraction of disabled people grew a little over the same decade.

To start with, we simply look at the average of these 16 indicators by creating a composite index, where the dependency ratio and disability prevalence has been transformed into a non dependency ratio and a percentage without a disability, and thus a higher composite index is assumed to indicate a higher welfare level. The composite index is depicted against the poverty rate in Figure 7. The relationship is far from perfect, but it indicates that a higher district welfare index is associated with lower district poverty rate. This holds for both 1997 and 2007 and also for district poverty and composite index changes (not shown here) between the two years. Using the composite index and its squared value only, we see that 26-31 % of the district variation in poverty rates can be “explained” by the composite welfare index.

4.2. Comparison with an alternative map for 1997
At the district level another attempt has been made to estimate district poverty rates for 1997, see Simler and Nhate (2005). We compare our simulated poverty rates with those of another study. We can not directly compare our district poverty rates in Table A3 in the Appendix with those of Simler and Nhate, since different consumption concepts are used – we adjust consumption for likely undercounting of calories, while Nhate and Simler uses original consumption without adjusting for calorie undercounting. In order to make the two set of district poverty rates for 1997 comparable, we run a separate set of district poverty simulations using the same consumption concept as in Simler and Nhate. At the aggregate level, our poverty map with the unadjusted consumption measure still closely reflects published poverty levels (using unadjusted consumption) for most provinces and urban/rural and north/centre/south aggregations.

The Simler and Nhate (2005) district poverty map for 1997 is reproduced as the first chart in Figure 8. The second chart is our simulated poverty rates using the Simler and Nhate district poverty intervals and the third chart is with our selected poverty intervals.

Comparing the Simler and Nhate and our poverty map for 1997 (first and second chart in Figure 8), we see that many districts seems to have approximately the same poverty levels (they are in the same poverty intervals), and also that the overall pattern is similar: a belt of severe poverty stretching from south-west to south-east to central-north and continuing somewhat to the central-western parts of Mozambique. In general terms, our district poverty simulations are very near to those of Simler and Nhate (2005). Nevertheless, there are a few districts with appreciable differences. These include Ilha de Mocambique, Guija, Nacala-Porto, Angoche and Chinde, where Simler and Nhate indicate lower poverty levels than our estimates. Nevertheless, the overall results for 1997 are very similar between the two approaches. 

5. Summary

An adjusted consumption measure was regressed on a number of household and community characteristics for Mozambique in 1996/97 and 2008/09. The regressions parameters from these regressions were combined with census data for 1997 and 2007 in order to simulate district poverty rates. The explanatory power of the regressions is for most regions in the expected range, except for rural Zambézia in 2007. 

From 1997 to 2007, poverty rates decreased for 115 out of 146 districts. The average decline by district (not population weighted) was 19 percentage points. For districts registering a poverty decrease (increase), the decrease (increase) was on average 26 (6) % points. The difference between the simple average of the decline in district poverty rates (19) and the decline in national poverty rate (15 in this analysis) implies that more populous districts experienced lower reductions in poverty. Generally, the decrease in poverty was larger the higher the initial district poverty rate. Poverty reduction in this sense has been pro-poor. District poverty rates, in both 1997 and 2007, often deviate substantially from the provincial poverty level pointing to the value of disaggregating poverty at the sub provincial level in order to inform local level planning.

Over the 1997-2007 decade, district poverty risks have tended to become more concentrated in the South, excluding Maputo City. A large part of the poor population lives in Zambézia and in neighbouring districts of Nampula. Concentration of poor population in these regions is due to a high concentration of the total population and to relatively high poverty rates in these districts.
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Table 1. Unadjusted and calorie underreporting adjusted poverty rates. 1996/97 and 2008/09.

Source: Own calculations based on IAF 1996/97 and IOF 2008/09.





Figure 1. District poverty rates. Calories undercounting adjusted. 1997 and 2007.
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Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.


Table 2. Summary statistics for district poverty rates. 1997 and 2007. (% and % points).	

Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.






Figure 2. District poverty rates. 1997 and 2007.
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Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.



Figure 3. Poverty rates in districts and provinces. Regions ordered by poverty level. 1997 and 2007.
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Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.



Figure 4. Poverty trend 1997-2007 and initial poverty rate in 1997. Districts. % and % points
a. All districts			b. Excluding Urban District no 1 in Maputo City
 [image: ] [image: ]
Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.


Figure 5. Poor population in districts. Simulation. 1997 and 2007. 1,000 persons.
[image: ]           [image: ]
Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.


Figure 6. District poverty rate trend from 1997 to 2007.

[Green indicates poverty reduction, yellow indicates
unchanged poverty (change between -2 to 2 % points)
 and red indicates increased poverty.]

[image: ]

Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.


Table 3. Summary statistics for district poverty rate changes from 1997 to 2007. Separately for districts with poverty decrease and poverty increase. % points.

Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.



Table 4. The size of the poor population. Aggregated from district simulations. 1997 and 2007. 1,000 persons.
 Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.




Table 5. National census based welfare indicators. % of population possessing a good/service or having a given characteristic. 1997 and 2007.

Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.



Figure 7. District poverty rates and composite welfare indicator. 1997 and 2007.
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Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.
Figure 8. District poverty rates for 1997 using consumption not adjusted for calorie undercounting – Simler and Nhate (2005) and own simulations.
                       Simler and Nhate, 2005 (originally Fig 2)
[image: ]      [image: ]       [image: ]

Source: First chart from Simler and Nhate (1997), and two other charts are own calculations based on IAF 1996/97 and IOF 2008/09 and censuses from 1997 and 2007.






















Appendix



Table A1. Estimated parameters from regression of log per capita consumption. By provincial rural and urban areas. 1997.



(Table A1 - continued) 




(Table A1 - continued)
 
Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.
 

Table A2. Estimated parameters from regression of log per capita consumption. By provincial rural and urban areas. 2007.




(Table A2 - continued)

Rural Zambezia: As indicated by the low R2, this regression should be cautiously interpreted, see the text for details.




(Table A2 - continued)
 
Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.



Table A3. District poverty rates. Adjusted for calories undercounting. Simulations for 1997 and 2007.


(Table A3 - continued)



 (Table A3 - continued)



(Table A3 - continued)

Source: Own calculations based on IAF 1996/97 and IOF 2008/09, and censuses 1997 and 2007.

* Rural Zambezia: The results for districts in this region should be interpreted with cautions, see text for details.

** The two townships IN Maputo City, municipal district KaTembe (urban district no. 6) and municipal district KaNyaka (urban district no. 7), were separated from KaMpfumo district (urban district no . 1) after 1997. The simulated poverty rates of these two townships are 62 and 99 % in 2007. The poverty rate of the aggregated area of KaMpfumo district and the two townships is 15 % in 2007 - this rate can be compared to the KaMpfumo district poverty rate of 1997.
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Note: Education and age variables, and salaried, economically active and diasability variables 

represents the fraction of household members with the characteristic. The composite index is a 

composite community (postal area) level variable calculated as the average of indicators 

(transformed) such that they are assumed to be correlated with higher welfare (consumption).


image22.wmf
Zambezia 

Rural

Tete 

Urban

Tete   

Rural

Manica 

Urban

Manica 

Rural

Sofala 

Urban

Sofala 

Rural

Household size

 

-0.159***

 

-0.084***

-0.102***

-0.079***

 

Female headed HH

 

 

 

 

 

 

 

Age of HH head

-0.005***

0.003*

-0.014***

 

-0.004**

 

 

Radio in HH

0.111*

 

 

0.216***

0.111*

 

0.246***

Sanitation in HH

 

 

-0.149**

 

 

0.515***

-0.118***

Electricity in HH

 

0.432***

 

0.163*

0.384***

-0.336***

 

Meat, own produc.

 

 

0.246***

0.345***

0.202***

0.553***

 

No education

 

-1.127***

 

-0.451***

 

-1.300***

 

Safe water in HH

 

0.348***

 

 

 

-0.079***

 

Economically active

 

 

 

 

 

-0.234**

 

Primary EP II

 

-0.818***

0.903***

 

1.118***

 

0.723***

Durable roof

 

-0.148***

0.158**

-0.082

0.154*

 

 

Dependency ratio

 

0.487***

 

 

-0.453***

 

 

Age 65+

 

 

 

-0.407***

0.789***

 

 

Primary EP I

 

-1.053***

 

 

 

-0.523***

 

Secondary ESG I

1.444**

 

 

0.966***

 

-0.602**

0.523

Disabled

-0.323

0.349**

 

-1.357**

 

-0.464

0.342***

Age 0-4 years

 

 

-0.475***

 

-0.463**

 

 

Age 0-15 years

-1.206***

 

 

 

 

 

-0.688***

Technical educ.

 

-1.225***

 

0.731*

 

 

 

No of rooms for HH

 

0.049***

 

 

 

 

 

Durable walls

 

0.162***

0.404***

0.116

0.212**

0.232*

-0.044**

Salaried

 

0.581***

0.988**

-0.659***

 

0.438***

1.356***

Literacy

 

 

-1.637**

 

-1.186***

 

 

Crops, own produc.

0.073***

 

 

 

 

0.110*

 

Secondary ESG II

 

 

 

4.088***

 

 

 

Age 7-17 years

 

 

 

 

 

-0.292**

 

Teacher training

 

 

 

 

 

 

 

Composite index

1.384

0.547

0.44

0.892

-0.397

 

-0.591

Constant

1.901***

2.426***

1.699***

2.082***

2.676***

2.805***

1.544***

R-sq (OLS)

0.35

0.73

0.26

0.47

0.68

0.64

0.52

Adjusted R-sq (OLS)

0.35

0.67

0.24

0.41

0.67

0.62

0.50

N

601

72

390

118

339

172

359

* p<0.05, ** p<0.01, *** p<0.001

Note: Education and age variables, and salaried, economically active and diasability variables 

represents the fraction of household members with the characteristic. The composite index is a 

composite community (postal area) level variable calculated as the average of indicators 

(transformed) such that they are assumed to be correlated with higher welfare (consumption).
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Note: Education and age variables, and salaried, economically active and diasability variables represents 

the fraction of household members with the characteristic. The composite index is a composite community 

(postal area) level variable calculated as the average of indicators (transformed) such that they are assumed 

to be correlated with higher welfare (consumption).
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Note: Education and age variables, and salaried, economically active and diasability variables represents the 

fraction of household members with the characteristic. The composite index is a composite community (postal 

area) level variable calculated as the average of indicators (transformed) such that they are assumed to be 

correlated with higher welfare (consumption).
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Note: Education and age variables, and salaried, economically active and diasability variables represents 

the fraction of household members with the characteristic. The composite index is a composite community 

(postal area) level variable calculated as the average of indicators (transformed) such that they are assumed 

to be correlated with higher welfare (consumption).
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Note: Education and age variables, and salaried, economically active and diasability variables represents 

the fraction of household members with the characteristic. The composite index is a composite community 

(postal area) level variable calculated as the average of indicators (transformed) such that they are 

assumed to be correlated with higher welfare (consumption).
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