IPUMS-VIETNAM PROJECT

Sample surveys

in the 1989 and 1999 population censuses of Vietnam
Sample surveys

of the 1989 and 1999 population censuses of Vietnam

I. Introduction

Census in Vietnam had a long history dating back many centeries. Yet, most of the earlier censuses were conducted aiming at just counting people. Such censuses were not conducted at a regular interval of time and they collected data with few details. The first nation-wide census of the whole Vietnam was conducted in 1979. With material resource and technological capacity available by that time, the census had provided basic data to form base for national development planning.

The second nation-wide census, which was considered as a modern census, was conducted in April 1989. Concepts, definitions, designing and data processing characteristics adopted in the census were internationally recognized. Individuals and organizations participated in this census have rated that the census results were of high quality. The census had provided a plentiful data source on demographic and socio-economic chracteristics usable for various data users.

The third nation-wide census was conducted in April 1999. Experience gained in the last census in 1989 was put into use for designing and implementing the 1999 census. Especially, comparing to the 1989 census, new questions were included into the 1999 census schedule to widen its content. The two censuses together would therefore form a fundamental data source to provide data users with useful information on Vietnam’s population, especially when they are compared to analyze basic demographic and socio-economic trends over the last decade.

As the 1999 census had to collect a huge volume of information, it would take time to process and tabulate results. Since the demand on census data by different levels and branches was becoming very crucial, in designing the census, sample survey approach had been included to respond the following:

1. To widen the census content to calculate indicators on fertility and mortality;

2. To quickly tabulate and disseminate census results to serve for information needs by different levels and branches;

3. To enhance the quality of data: With an appropriate sample, efforts could be concentrated for improving the quality of training, recruitment of qualified fieldworkers, monitoring and supervising the fieldwork. These aimed to ensuring that information on fertility and mortality would be able to respond the need on fertility and mortality analysis for urban and rural areas in each of the provinces/cities ((40 provinces/cities in 1989 and 61 in 1999).

II. Sample design
2.1. Determination of sample size

To respond the above-mentioned need, the sample must be designed to ensure that information collected from the sample survey would allow the calculation of fertility and mortality levels for urban and rural areas in each of the provinces/cities. Thus, the strata-classified sample method applied for the 1989 census was used for the 1999 census. The determination of sample size for the census in 1989 and that in 1999 was based on experience of foreign countries, research institutions and international consultants. For example, international consultants have suggested that a detailed analysis of fertility for most of the populations (whether the population size is large or small) would require a sample size of about 5,000 women of reproductive age span (15-49 years old). Under this suggestion, the following were taken into consideration when determining sample sizes for the 1989 and 1999 censuses:

(i) The likenessless of the population between provinces/cities and requirement for accurateness of the collected data;

(ii) Representative level of the surveyed indicator (i.e., information is representative for provincial level);

(iii) Fund available.

2.1.1 Sample size of the 1989 census

This is the first time in Vietnam that sample survey technique had been applied in the population census. UNFPA had provided this census with sizable support (on both materials and techniques), starting from the census design and test to data collection and data processing. Resources given to the census were not small, basing on geographic characteristics, the way of data collection organization, type of indicator and details of sample data, and requirement that sample data would be representative for provincial and national levels, a sample size of 5% of total enumeration areas (EAs) or enumeration sites in the whole country was decided for fertility and mortality sample survey. With this sample size, 5,621 enumeration sites were chosen.

2.1.2 Sample size of the 1999 census

The 1999 census was conducted in a more difficult circumstance, yet due to crucial demands on a quick availability of census data to users at different levels together with requirement of having fertility and mortality, which could represent for provincial level and basic characteristics on housing condition, basing on desired sample error estimates and experience gained from the 1989 census, population distribution and available resources and technical skills, a sample size of 3% of total enumeration areas throughout out the country was selected for the 1999 census. The real use of the 3% sample survey results has shown that this sample size has produced well representative estimates for the national and regional levels, and acceptable estimates for provincial level. This was an important consideration during the process of sample design. In order to arrive at reliable estimates of fertility and mortality rates for urban and rural areas for each province, it is necessary to increase the sample size for urban area. Final sample design has selected 7% of the households in urban area, and 2% of those in rural area.

With the above rate, a sample of 5,285 enumeration areas (EAs) was selected, including 2,540 EAs in urban and 2,745 EAs rural areas.

The above sample size is sizably less than that in 1989 (5,621 EAs). With the main aim of collecting information on births and deaths, this smaller size may have some effect on representativeness, especially in populations fertility and mortality of which are declining as in Vietnam, when comparing information collected from sample of different sizes. It should however be noted that in 1999 Vietnam had more provinces incomparison with those in 1989 (40 provinces compared to 61). Thus, the likeness in each province in 1999 would be higher than that in 1989.   

2.2. Sample stratification and allocation

The design of sample surveys in population censuses should respond the requirement of data comparison. As there existed great differences in population size between provinces, the reversely-proportianate sample allocation were applied in the 1989 and 1999 censuses.

The stratified cluster sample method applied in the 1989 census was adopted by the 1999 census. All administration units at grassroots level (communes in urban and wards in rural areas) were further divided into smaller units of alomost equal population size called enumeration areas (EAs). The final sampling selection units were EAs. The list of EAs in each stratum would form sampling frame for that stratum. All households and inhabitants in each of the selected EAs would be enumerated. Results of the concrete sampling allocation of the censuses in 1989 and 1999 were as follows:

2.2.1 The 1989 population census

The use of stratified sampling technique to draw a 5% sample for the 1989 census aimed at increasing the precision of the final estimates. The EAs were grouped into strata, and a systematic sample of EAs was made within each stratum. Due to the lack of detailed information and that the sample design aimed at producing estimates of general demographic and population indicators, the single stratified scheme was used. At the time of the 1989 census, the country as a whole was divided into 40 provinces/cities; each constituted a main stratum; and each main stratum was separated into two sub-strata, representing for urban and rural areas. In fact, a total number of 5,621 EAs was sampled for the 1989 census, of which 2,011 EAs in urban areas (sample ratio of 9.26%) and 3,610 EAs in rural areas (sample ratio of 3.28%).

The sample allocation for each province/city was carried out according to the reversely-proportianate method. All provinces/cities had sample sizes ranging from 100 to 200 EAs, except 4 provinces, which had sample sizes of less than 100 EAs.

2.2.2 The 1999 population and housing census

Sample size was determined on the basis of representation of each of the 61 provinces and municipalities, cross-classified into urban and rural areas. To ensure this representation, a stratified cluster sample design was used. 61 provinces and cities constituted the main clusters with two sub-clusters within each representing rural and urban areas. Thus, the sample size involved the formation of 122 area sub-samples (61 provinces x 2 areas). To provide reliability for all sub-samples in the estimation of births, deaths and other demographic and housing characteristics, a sample of at least 20,000 persons was set to provide sufficient reliability at the lowest level of desegregation.

Accordingly, the national design involved: 

- In each urban area, the selection of 50 sites (enumeration areas), each containing about 400 persons 

- In each rural area, a sample of 40 sites each containing about 500 persons 

However, in reality, in most urban areas and the rural areas of three provinces (Bac Can, Da Nang and Kon Tum) a sample size of less than 20,000 inhabitants was sufficient, given the small size of the local population. 

To put this mathematically, when the sample size is large enough, the denominator variance can be reduced according to a multiplier that is equal to (N-n)/N, in which N represents the population and n represents the sample. This design effect and the correspondingly smaller size samples that it permitted are shown in the following table:

PRIVATE
Summary of design effect to ensure sample size is relative to population size in each area


Stratification of population size in each area 
Sample Size (persons)

Below 60,000 

From 60,000 to 84,999 

From 85,000 to 114,999 

From 115,000 to 134,999 

From 135,000 to 174,999 

From 175,000 to 224,999 

From 225,000 to 274,999 

275,000 and above
15,000

16,500

17,500

18,000

18,500

19,000

19,500

20,000

2.3. Sample unit and sampling methodology


2.3.1 Sample unit and sample frame

- Sample unit: Enumeration sites (areas) identified in the mapping/household listing.

- Sample frame: Listed enumeration sites established according to 2 areas: urban and rural in each province and city. As such, there are in total 40 x 2 = 80 sample frames in 1989 and 61 x 2 = 122 sample frames in 1999.

2.3.2 Selection methodology

The design involved stratified cluster sampling with equal probability of selection in each urban and rural area. The two censuses adopted this design, which included the following steps:

Step 1: The total number of enumeration sites in the population is divided by the number of enumeration sites to be selected to calculate the skip interval used in the selection of enumeration sites of the sample (as denoted by k).

Step 2: A random number is selected to start (i.e. X: a number); succeeding site numbers are identified by the formula: Xi=X+i.k; in which i=1,2,3... and the series is stopped when all sample enumeration sites are identified.

Each province had to repeat procedure separately for selection of rural and urban sites

2.3.3 Inference methodology used in the sampling design

The two sample designs in 1989 and 1999 have a similar inference methodology. To estimate and infer the major demographic indicators, inference methodology is applied using multipliers (weights) calculated as the inverse of the sampling fraction based on the preliminary reports in the census. The following is a detailed description of the method used in the 1999 sampling design.


2.3.3.1 Estimation of major demographic indicators
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According to this method, there are 244 multipliers (61 provinces x 4), which are pre- calculated as:


where S1 is the total number of men in urban areas in the province enumerated in the census and m1 is the total number of men enumerated in urban areas in the sample in the province.
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in which S2 is the total number of men in rural areas in the province enumerated in the census and m2 is the total number of men enumerated in the rural areas in the sample in the province.
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where S3 is the total number of women in urban areas in the province enumerated in the census and m3 is the total number of women enumerated in the urban areas in the sample in the province.

 where S4 is the total number of women in rural areas in the province enumerated in the census and m4 is the total number of women enumerated in the rural areas in the sample in the province.

2.3.3.2 Inferential estimation of major housing indicators 
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Similarly, in order to infer the indicators on households, there are 122 multipliers to be pre-calculated. For each province, each multiplier to be identified are as follows: (61 provinces x 2 weights = 122 weights)
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where S5 is the total number of households in urban areas in the province in the census and m5 is the total number of households in urban areas enumerated in the province in the sample survey.


where S6 is the total number of households in rural areas in the province in the census and m6 is the total number of households in rural areas in the province in the sample survey.

These multipliers for inferring f1, f2, f3, f4, f5, and f6 in each province have been prepared using the lists of dwellings, households and household members.

Inferred demographic indicators in urban or rural areas are required separately for men and women in each area. 

Inferring the characteristics Xji for each province i, apply the following formula:

Xji = fji * xji 
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in which:

(where  k- denoting enumeration sites)

For the whole country: 
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in which: 

j = 1, 2,...6 (corresponding to male, female, households in urban area and 

households in rural area);

i = 1, 2,...61 (indicating provinces and municipalities);

Xji = characteristics of province i;

Xj = characteristic of the country;

xji = characteristic from the sample

2.4 Housing survey

As part of each of the 1989 and 1999 censuses, a sample of households was selected to obtain information on births and deaths. Since each of the demographic samples represented urban and rural areas, it might have seemed a good idea to adopt the same sample for the housing questions. While the housing survey in 1999 totally followed this approach, that in 1989 covered only 19 provinces/cities (see Table 3). Moreover, these 19 provinces/cities were separated into two groups with different sample design and sample selection:

+ The first group comprised 10 provinces/cities that adopted the sampling design used in the  demographic survey. In these provinces/cities, all or nearly all EAs already selected were used, and the samples therefore provide rural and urban estimates. Of these 10 provinces/cities, samples in provinces/cities with no boundary changes, including Ho Chi Minh city, Hai Phong, Thai Binh, Thanh Hoa, An Giang and Tien Giang, are comparable to those selected for the 1999 census.

+ The second group included other provinces that conducted housing survey at some sample areas (most of them were in urban areas), which were already selected for demographic survey; few others drew entirely or partially new samples. The variations in design and the absence of what is referred to technically as “randomness” in the selection of sample areas have made these samples lost their representativeness, they are therefore not comparable to those drawn for the 1999 census.

Thus, all the above-mentioned samples together do not form a sample representable for the housing situation throughout Vietnam.

III. Data collection

The strategy of data collection is similar between the 1989 and 1999 censuses. Most of the census questions were interviewed on a completed basis, just additional questions on fertility and mortality were asked on a sample basis (5% sample in 1989 and 3% sample in 1999).

In each census, two types of questionnaire were used, the short and long forms. The long form, apart from questions included in the short form, added questions to collect information on fertility and mortality. While the long form was administered to households in sampled enumeration areas, the short form was distributed to all remaining areas. Unlike in many countries, where sample surveys were conducted after the completion of the core survey, in Vietnam they were carried out at the same time. For collection of information, two censuses used the canvass enumeration method. During the defined census days, each enumerator had to visit households under his/her jurisdiction to conduct household interviews. Enumerators worked in teams, each generally consisted one supervisor and 3-4 enumerators.  


Supervisors were requested to check and verify all questionnaires completed and submitted by his enumerators to ensure a high accurateness. All checked and verified questionnaires were then transferred to districts. The questionnaires would be remained here for days for further check and verification by district level. Subsequently, they were sent to provincial level, where they would be remained for days for further check and coding. All coded questionnaires were then sent to regional computer centers, where data entry would take place.

IV. Data Processing

As mentioned earlier, one important objective in processing the sample was to produce data tables as soon as possible after completion of fieldwork. In the 1989 census, to process the entire census, both micro and mini computers have been installed. To avoid the complexities of utilising a dual processing system, the sampling system was designed totally as a micro computer application. Three regional computer centers (Central Data Processing Center (CDPC) at GSO, Da Nang and Ho Chi Minh city) were assigned with the task of data entry. They were provided with 70 microcomputers to carry out the data entry.

For processing the entire 1999 census, only microcomputers have been used. Microcomputers and census questionnaires were distributed among the 9 regional computer centers, including the above-mentioned 3 centers and 6 others (at Provincial Statistical Offices of Hanoi, Nam Dinh, Khanh Hoa, Binh Thuan, An Giang and Can Tho) according to capacity and workloads. 240 PCs were distributed to these centers and they were linked in a network.

The processing system incorporated standard census software for data entry, editing and generation of computer tables. All records were double-punched during the phase of entrying sample data to ensure accurate data capture.

There was a difference in the format of questionnaires employed by the 1989 and 1999 censuses. In the 1989 census, all questions were arranged in a sheet, which was used to interview a household. Each sheet consisted of separate columns, each of which was used to record information for a person. Questionnaires used in the sample survey of the 1999 census were designed in booklet format, where separate columns were provided across each page to record information for each person. While these booklets proved very useful in recording and checking information, they presented some problems in data processing and in selecting and designing software for data entry. In late 1998, the Central Data Processing Center (CDPC) conducted test runs to develop its data processing system, using records from the pilot census. Three different applications were tested for data entry (adapting standard packages known as IMPS, ISSA and FOXPRO). From these tests it was decided that the version based on ISSA was the best-suited to the Vietnam 1999 census.  

The two censuses followed a main strategy for data entry that is to "photocopy" all information on the questionnaires to the computer. This means to change recorded information as little as possible. To do this keyers were not permitted to modify or correct recorded information. However, there were a number of checks provided to ensure the keyed data were valid, but most of these checks were in the form of warning messages to control for key stroke errors and column shifting. For both censuses, all editing operations of the sample survey results were undertaken at the CDPC.

Table 1: Number of EAs selected by province and urban and rural area, 1989 census

Region and Province
Number of selected EAs


Total
Urban
Rural

Whole country
5621
2011
3610

I. Northern uplands
1593
440
1153

  Cao Bang
143
23
120

  Ha Tuyen
190
32
158

  Lang Son
160
51
109

  Lai Chau
207
61
146

  Hoang Lien Son
188
50
138

  Bac Thai
147
56
91

  Son La
159
36
123

  Vinh Phu
140
42
98

  Ha Bac
124
31
93

  Quang Ninh
135
58
77

II. Red River Delta
782
285
497

  Hanoi
133
59
74

  Hai Phong
118
54
64

  Ha Son Binh
165
73
92

  Hai Hung
135
23
112

  Ha Nam Ninh
117
51
66

  Thai Binh
114
25
89

III. North Central
410
136
274

  Thanh Hoa
140
34
106

  Nghe Tinh
95
25
70

  Binh Tri Thien
175
77
98

IV. South Central Coast
547
232
315

  Quang Nam-Da Nang
132
64
68

  Nghia Binh
140
40
100

  Phu Khanh
138
63
75

   Thuan Hai
137
65
72

V. Central Highlands
513
197
316

  Gia Lai-Kon Tum
167
58
109

  Dac Lac
189
62
127

  Lam Dong
157
77
80

VI. Southeast
665
295
370

  Ho Chi Minh city
142
77
65

  Song Be
170
19
151

  Tay Ninh
95
34
61

  Dong Nai
139
63
76

  Vung Tau-Con Dao  
119
102
17

VII. Mekong River Delta
1111
426
685

  Long An
115
55
60

  Dong Thap
91
25
66

  An Giang
129
39
90

  Tien Giang
133
28
105

  Ben Tre
98
37
61

  Cuu Long
128
49
79

  Hau Giang
126
60
66

  Kien Giang
142
79
63

  Minh Hai
149
54
95

Table 2: Number of EAs selected by province and urban and rural area, 1999 census

Region and Province
Number of selected EAs


Total
Urban
Rural

Whole country
5285
2540
2745

I. Red River Delta
778
372
406

Hanoi
82
41
41

Hai Phong
97
49
48

Ha Tay
83
41
42

Hai Duong
88
43
45

Hung Yen
77
35
42

Ha Nam
71
30
41

Nam Dinh
90
44
46

Thai Binh
97
44
53

Ninh Binh
93
45
48

II. Northeast
1154
556
598

Ha Giang
87
41
46

Cao Bang
95
43
52

Lao Cai
94
47
47

Bac Kan
87
37
50

Lang son
89
43
46

Tuyen Quang
88
43
45

Yen Bai
90
46
44

Thai Nguyen
89
44
45

Phu Tho
85
41
44

Vinh Phuc
86
42
44

Bac Giang
86
41
45

Bac Ninh
78
36
42

Quang Ninh
100
52
48

III. Northwest
268
128
140

Lai Chau
93
47
46

Son La
91
41
50

Hoa Binh
84
40
44

IV. North Central
521
255
266

Thanh Hoa
89
45
44

Nghe An
94
49
45

Ha Tinh
93
46
47

Quang Binh
85
39
46

Quang Tri
81
38
43

Thua Thien Hue
79
38
41

V. South Central Coast
530
256
274

Da Nang city
90
42
48

Quang Nam
93
45
48

Quang Ngai
88
42
46

Binh Dinh
85
41
44

Phu Yen
85
41
44

Khanh Hoa
89
45
44

VI. Central Highlands
253
119
134

Kon Tum
85
38
47

Gia Lai
84
39
45

Dac Lac
84
42
42

VII. Southeast
766
368
398

Ho Chi Minh city
90
50
40

Lam Dong
89
44
45

Ninh Thuan
79
36
43

Binh Phuoc
87
40
47

Tay Ninh
83
38
45

Binh Duong
88
42
46

Dong Nai
87
42
45

Binh Thuan
80
36
44

Ba Ria- Vung Tau
83
40
43

VIII. Mekong River Delta
1015
486
529

Long An
88
41
47

Dong Thap
86
40
46

An Giang
83
42
41

Tien Giang
92
44
48

Vinh Long
84
39
45

Ben Tre
87
39
48

Kien Giang
93
45
48

Can Tho
84
42
42

Tra Vinh
84
41
43

Soc Trang
79
39
40

Bac Lieu
73
36
37

Ca Mau
82
38
44

Table 3: Provinces conducted housing survey in 1989

Group 1: Surveyed all or nearly all sample areas
Group 2: Surveyed some of sample areas

1. Hanoi

2. Ho Chi Minh city

3. Hai Phong

4. Thai Binh

5. Thanh Hoa

6. Quang Nam-Da Nang

7. Nghia Binh

8. An Giang

9. Tien Giang

10. Minh Hai
1. Ha Tuyen

2. Ha Bac

3. Quang Ninh

4. Ha Son Binh

5. Ha Nam Ninh

6. Phu Khanh

7. Dac Lac

8. Dong Nai

9. Hau Giang
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