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Abstract 

This thesis contains three studies which provide theoretical analysis and empirical evidence on 

the decision-making of farm households under shocks and imperfect markets in Vietnam. 

The first study attempts to investigate the effects of the 2007-08 global food crisis on the 

investment, saving and consumption decisions of household producers by using the panel data 

of the Vietnam Household Living Standard Survey (VHLSS), covering 2006 and 2008. The results 

show that the high food prices had a positive effect on only fixed asset investments in the 

period of the crisis. When the price shocks are incorporated in the financial conditions, the 

findings reveal that the effects of household incomes, loans obtained and land sizes matter.  

The second study uses the Vietnam Access to Resources Household Survey (VARHS) of 2010 to 

assess the determinants of chemical fertiliser adoption for rice cultivation, and effects on 

productivity and household welfare. The analysis implements both nonparametric (propensity 

score matching) and parametric (instrumental variables) approaches. The findings show 

determinants affecting decision of adoption differ from those affecting decision of adoption 

intensity. The results show unsurprisingly positive impact on outcomes, but focus on advantage 

of using parametric approach to estimate these impacts.  

The third study employs a sub-sample from the 2008 VHLSS that is restricted to rural areas and 

to children from 10 to 14 years old to explore the relationship between farmland and the 

ŜƳǇƭƻȅƳŜƴǘ ƻŦ ŎƘƛƭŘǊŜƴ ƻƴ ǘƘŜƛǊ ŦŀƳƛƭȅΩǎ ŦŀǊƳΦ ¢ƘŜ ƘȅǇƻǘƘŜǎƛǎ ƛǎ ǘŜǎǘŜŘ ƛƴ ǘƘǊŜŜ ƳƻŘŜƭǎ όǘƘŜ 

Tobit, Heckit and double-hurdle models), in which the dependent variables are examined for 

two stages of decision-making, including the probability of participation and the extent of 

participation. Empirical evidence supports the hypothesis that child labour increases in land-

rich households and decreases in land-poor households. 

Keywords: Farm Households, Production, Shocks, Imperfect Markets 

 

 



4 

 

Contents 

 

Abstract ................................................................................................................................ 3 

Contents ............................................................................................................................... 4 

Chapter 1: Introduction ......................................................................................................... 7 

мΦмΦ CŀǊƳ ƘƻǳǎŜƘƻƭŘΩǎ ŘŜŎƛǎƛƻƴ-making in developing economy ............................................... 7 

1.2. The context of Vietnam ..................................................................................................... 10 

1.3. Objectives and structure of the thesis ............................................................................... 16 

References ................................................................................................................................ 18 

Tables ........................................................................................................................................ 21 

Figures ....................................................................................................................................... 22 

Chapter 2: The effects of food crisis on productive investment, saving and consumption ..... 27 

2.1. Introduction ....................................................................................................................... 27 

2.2. Theoretical model .............................................................................................................. 31 

2.3. Context of the crisis ........................................................................................................... 33 

2.4. Descriptive statistics .......................................................................................................... 36 

2.4.1. Survey data ................................................................................................................. 36 

2.4.2. Production ................................................................................................................... 37 

2.4.3. Investment and household welfare ............................................................................ 38 

2.4.4. Price index ................................................................................................................... 40 

2.5. Empirical approach ............................................................................................................ 41 

2.6. Estimation results .............................................................................................................. 43 

2.6.1.The effects on investment, saving and consumption in general ................................. 43 

2.6.2. The effects in relation to market imperfections ......................................................... 44 

2.7. Conclusion .......................................................................................................................... 47 

References ................................................................................................................................ 49 

Tables ........................................................................................................................................ 52 

Figures ....................................................................................................................................... 65 

Appendix  .................................................................................................................................. 73 

Chapter 3: Agricultural technology adoption and natural disasters ....................................... 76 

3.1. Introduction ....................................................................................................................... 76 

3.2. Background of the case study and the objectives ............................................................. 78 

3.2.1. Rice cultivation and chemical fertilizer adoption in Vietnam ..................................... 78 

3.2.2. Agro-ecological conditions and natural disasters ....................................................... 80 

3.2.3. Literature reviews and objectives of the study .......................................................... 82 

3.3. Methodology ...................................................................................................................... 83 

3.3.1. The two-stage models ................................................................................................. 83 



5 

 

3.3.2. Problem of impact evaluation .................................................................................... 85 

3.3.3. Propensity score matching (PSM) with binary treatment .......................................... 88 

3.3.4. Generalized propensity score matching with continuous treatment ........................ 94 

3.3.5. Instrumental variables method .................................................................................. 98 

3.4. Data and model specification .......................................................................................... 103 

3.4.1. Natural conditions and shocks .................................................................................. 103 

3.4.2. Outcomes by treatment status ................................................................................. 104 

3.4.3. Observable characteristics by treatment status ....................................................... 106 

3.4.4. Instrumental variables .............................................................................................. 107 

3.5. Application and results .................................................................................................... 108 

3.5.1. Heckman tests ........................................................................................................... 109 

3.5.2. Matching methods .................................................................................................... 111 

3.5.3. Instrumental variables .............................................................................................. 118 

3.5.4. Heterogeneity effects ............................................................................................... 119 

3.6. Conclusion ........................................................................................................................ 120 

References .............................................................................................................................. 123 

Tables ...................................................................................................................................... 126 

Figures ..................................................................................................................................... 181 

Chapter 4: Farmland and child labour ................................................................................ 190 

4.1. Introduction ..................................................................................................................... 190 

4.2. Literature review .............................................................................................................. 192 

4.3. Theoretical framework .................................................................................................... 194 

4.4. Survey and descriptive statistics ...................................................................................... 197 

4.4.1. Basic information in the survey ................................................................................ 198 

4.4.2. Land, labour and product markets ........................................................................... 200 

4.4.3. Child labour situation ................................................................................................ 202 

4.4.4. Variable summary ..................................................................................................... 204 

4.5. Econometric specifications .............................................................................................. 205 

4.5.1. The standard Tobit model ......................................................................................... 206 

4.5.2. The generalized Tobit or Heckit ................................................................................ 207 

4.5.3. The double-hurdle model ......................................................................................... 208 

4.5.4. Test for model appropriateness ............................................................................... 209 

4.6.  Empirical results .............................................................................................................. 210 

4.7. Conclusion ........................................................................................................................ 214 

References .............................................................................................................................. 215 

Tables ...................................................................................................................................... 225 

Figures ..................................................................................................................................... 238 

 



6 

 

Chapter 5: Concluding remarks .......................................................................................... 239 

5.1. Contributions ................................................................................................................... 239 

5.2. Limitations and future research....................................................................................... 242 

  



7 

 

Chapter 1 

 

Introduction 

 

 

1.1. CŀǊƳ ƘƻǳǎŜƘƻƭŘΩǎ decision-making in developing economy 

In developing countries, agriculture serves as a major source of income for the population. At 

macro level, agriculture ensures the food security of the country and is an important channel of 

foreign exchange earnings, which significantly contribute to the economic growth. In order to 

boost the agriculture sector and improve household welfare as well, it is ultimately essential to 

capture behavior at household level as the key unit in the sector. One of the underlying traits is 

that farm households constitute the  so-called semi-commercialized economy, in which they 

produce partly for their own consumption and partly for sale in the market.  Inherent to other 

characteristics of the low-income economies, where the markets are missing or incomplete and 

insecure under uncertainty, the decision-making patterns of farm households are not 

straightforward. Therefore, modeling agricultural households has been centered in 

understanding problems of the agricultural economy and evolved in a long tradition.   

This section briefly reviews the major trend of literature on farm household production in 

developing economy setting. Toward the objective of the thesis, I focus on the recent works 

that investigate how farm households allocate resources in for production choices in relation 

with shocks and imperfect markets. With various directions in the literature, I group roughly 

into three main tendencies of agricultural household model (Mendola, 2007). This division 

basically relies on the similarity in the set of assumptions in each approach.   

Profit-maximizing model  

Schultz (1964) ǇǊƻǇƻǎŜǎ ŀ ŎǊǳŎƛŀƭ ƘȅǇƻǘƘŜǎƛǎ ǘƘŀǘ ŦŀǊƳŜǊǎ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎ άŜŦŦƛŎƛŜƴǘ ōǳǘ 

ǇƻƻǊέ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ǿƛŘŜƭȅ ōƻǘƘ ƛƴŦƭǳŜƴǘƛŀƭ ŀƴŘ ŎƻƴǘǊƻǾŜǊǎƛŀƭΦ {ŎƘǳƭǘȊ ŀǊƎǳŜǎ ǘƘŀǘ ǘƘŜ ƭƻǿ 

income levels in developing countries are resulted from low productivity of the availability 



8 

 

factors of production, and not from inefficiencies of their allocation. In this sense, the farmers 

behave to maximize the profit and in the condition of perfect competition. Thereby the 

principal policy implications are that the outsider experts (extension agents, farm advisers, etc.) 

could not help farmers increase their productivity by advising them to reallocate resources, but 

to invest in education to facilitate news factors and hence improve productivity.   

The key contribution of Schultz (1964) is not about efficiency that attribute to long-term 

ŜǉǳƛƭƛōǊƛǳƳΣ ōǳǘ ŀōƻǳǘ Ƙƛǎ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ŦŀǊƳŜǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ŀŘŀǇǘ ŀƴŘ ƛƴƴƻǾŀǘŜ ƛƴ ǊŜǎǇƻƴǎŜ 

to changing economic conditions and opportunities (Ball & Pounder, 1996). On the other side, 

the hypothesis has drawn numerous criticisms which mostly imply that the poor in developing 

countries are characterized by particular features and dimensions. Myrdal (1968) argues that 

the people in developing countries are not primarily determined by motivation of costs and 

benefits. Recently, Ray (2006) develops the idea of an aspiration window. The window is 

formed of a cognitive world and may be multidimensional, i.e. some could aspire to a better 

material standard of living, but there are other aspirations: dignity, good health, recognition, 

etc. These aspirations may complement one another, or they may be mutual substitutes. E.  

Duflo (2006) also shows a tendency of new hypotheses incorporating insights of psychology to 

better understand economic decisions. By analyzing some empirical evidence, Duflo asserts 

that the poor do not always make choices that are in their best interest in the long run. Hence 

those arguments present a central contradict point at which farm households behave rationally 

toward benefit of outcome or other aspirations in the context of developing economies.  

Utility -maximizing model 

The utility maximization approach take into consideration of the dual-character of the farm 

household which the consumption and production decisions are interdependent. The pioneer 

ŜŦŦƻǊǘ ƛǎ ƻŦǘŜƴ ŎǊŜŘƛǘŜŘ ǘƻ /ƘŀȅŀƴƻǾΩǎ ǿƻǊƪ ƛƴ мфнлǎΦ IŜ ŦƻǊƳǳƭŀǘŜs  the theoretical model of 

the peasant economy where he doubts about the profit-maximizing canons of either Marxist or 

neoclassical theories (Millar, 1970). Chayanov shows that the peasant farms are strictly family 

operated and the family labor allocation is found to be directly related to the ratio of 

consumers over workers in the family. The economic differences among peasants are more 

likely associated with the family size and composition rather than differential economic success. 

These features reflect an inconsistent approach to the hypothesis that farmers manage their 

farm to maximize benefits.  

Becker (1965) further extends this trend to model household decision and allocation resource 

by considering household as both a producing and consuming unit. The household maximize 

utility through consumption of all available goods including household producing goods, market 

purchasing goods and leisure, and which is subjected to the constraint of full income. Based on 
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the assumptions that markets are perfect and goods are tradable, prices are exogenous and 

production and consumption are decided independently. In this condition, allocation  of family 

labor is connected to market-determined wage since leisure time and working time are 

independent. While income is associated with both production and consumption. This decision 

making process is referred as recursive or separable model.  

Hence the recursive model is valid when markets are perfect. In the absence of labor market, 

for instance, the consumption and production decisions become dependent, and the 

separability property disappears.  This fact pervasively occurs in developing countries where 

markets are incomplete or missing. Thereby de Janvry, Fafchamps, and Sadoulet (1991) develop 

a notable framework on modeling farm household behavior with missing markets. The 

household setting is still utility maximization of all commodities but bounded from constraints 

induced by missing markets. In this study, the authors show that in the situation of imperfect 

labor market and commodity market (i.e. food scarcity due to bad weather), households have 

to internally compensate by adjusting their labor allocation and commodity consumption. Then 

two set of decisions are linked through the endogenous price which satisfies the equilibrium 

between supply and demand.  Vastly empirical studies provide evidence to support this 

approach.    

Risk-averse model  

The above approaches are criticized for ignoring the prospect of uncertainty and assume that 

households are risk-neutral. Since the agricultural households are inherently exposed to 

uncertainty of risk and shock events, such as natural hazards, market volatility, policy changes, 

etc. The effects of those uncontrollable factors play an important role in agricultural 

production. Motivated by these factors, another line in literature models the behavior of farm 

households in which uncertainty and risk are involved in the process of decision-making. 

Regarding the context of risk, expect utility, which was elaborated by von Neumann and 

Morgenstern ( 1944) from the initial work of Bernoulli (1738), has been the principle for 

decision-making theory. The early exposition of expected theory to agriculture can refer to the 

work of Dillon (1971)Φ 5ŜǊƛǾŜŘ ŦǊƻƳ .ŜǊƴƻǳƭƭƛΩǎ ǇǊƛƴŎƛǇƭŜΣ ǘƘŜ ǎǘǳŘȅ ǇǊƻǾƛŘŜǎ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ ǘƘŜ 

personal nature of decision making in terms of belief and preferences, and that could represent 

the best possible to risky choice in agriculture. Newbery and Stiglitz (1981) contribute on 

commodity price stabilization issues, and explore the problems of risk in agriculture. In general, 

there are two approaches to capture the basic ideas of these works. First, the expected utility 

model allows household to make choices given preferences of outcomes and beliefs on 

possibility of occurrence. Second, the households are risk-averse, meaning that they prefer low 

risky choice than the high risky alternatives.   
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However, due to limited scope, the analysis of this thesis is relevant to the first two farm 

household approaches, which are profit-maximizing model and utility-maximizing model. The 

theoretical frameworks are developed and modified to appropriately explain and examine 

specific circumstance in each chapter. Therefore, the following part provides an overview of 

this case study of Vietnam that characterized by agricultural economy and its own features.    

 1.2. The context of Vietnam 

An overview 

Vietnam is located on the Indochina Peninsula in Southeast Asia. The country is bordered by 

China to the north, Laos to the northwest, Cambodia to the southwest and the East Sea to the 

east.  It covers a total area of approximately 331,210 km2. Vietnam is a country of tropical 

lowlands, hills, and densely forested highlands.  Mountains account for 40 percent of the 

country's land area, and tropical forests cover around 42 percent, and arable land accounts for 

around 20 percent.1 Due to a long shape, climate and seasons vary from locality to locality. 

Northern Vietnam has four distinctive seasons: spring, summer, autumn and winter. Southern 

Vietnam has only two seasons: dry and rainy. The monsoon season which brings high 

temperature, typhoons and heavy rain, is from June to November. 

According to the census in April 2009, the population of the country is approximately 85.8 

million of which male and female respectively account for 49.5 percent and 50.5 percent (GSO, 

2009). The rural population comprises 70 percent. Over the period of 1999-2009, the 

population rose annually by 947,000 people, or equaled to 1.2 percent. Around 66 percent of 

population fall into group between ages 15 and 60 years. This suggests that Vietnam is young 

population.  

Vietnam has 58 provinces and 5 cities, of which Hanoi is capital, and together with Hochiminh 

city are the most important cities. Those 64 provinces are categorized into 8 agro-ecological 

regions including: the Red River Delta, the Northeast, the Northwest, the North Central Coast, 

the South Central Coast, the Central Highlands, the Southeast and the Mekong River Delta. The 

country has 54 ethnic minority groups, and Kinh ethnic is the largest group and constitutes 86 

percent of the population (GSO, 2009).   

                                                      
1
 http://www.indexmundi.com/vietnam/geography_profile.html 
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Economic history 

Vietnam is currently classified as a developing economy. The Sixth Party Congress in December 

1986 embarked an economic reform program known as Doi Moi, or renovation in Vietnam. This 

landmark has made a shift from a centrally planned economy to a socialist-oriented market 

economy. Then the economy has experienced rapid growth. Market forces were introduced 

and central planning was eliminated for all but essential commodities. Vietnam rejected a 

model of heavy industrialization in favor of sectors in which had a comparative advantage: 

agricultural commodities (rice, coffee, rubber, cashew, etc.), natural resources (oil and natural 

gas) exploitation, and labor-intensive manufacturing.  The new mechanism has also accelerated 

establishment of private businesses and foreign investment, including foreign-owned 

enterprises. Efforts were also made to improve the managerial skills of government officials and 

quickly facilitate decentralizing planning. This was important and necessary for Vietnam since it 

lost the entire Soviet aid after the collapsing of USSR in 1991. Then Vietnam became a member 

of ASEAN and the United States removed its trade and aid embargo in middle of 1990s.  

The reforms succeeded partially. The economy slowed down by the early-1990s. Substantial 

cuts of subsidies for state enterprises, the elimination of the central state price system, and 

higher devaluation of the Vietnamese currency resulted in a short-term economic recovery. 

Vietnamese authorities determined slow process of the structural reforms to refresh the 

economy and produce more competitive, export-driven industries.   

Vietnam's economy has been followed the 1997 financial crisis in East Asia recession and the 

policy had been opted to emphasize macroeconomic stability rather than growth. While the 

country has shifted toward a more market-oriented economy, the Vietnamese government still 

has continued to control tightly over major sectors  of the economy, such as the banking 

system, electricity, telecommunication, and  areas of foreign trade (Vuong, 2010).  

In 2006, Vietnam became the World Trade Organization's 150th member. Vietnam's access to 

the WTO has provided an important boost to Vietnam's economy in liberalizing reforms and 

expanding trade. However, WTO accession also brings serious challenges, requiring Vietnam's 

economic sectors to open the door to increase foreign competition. 

The recent 2007-08 global food crisis and the followed global economic crisis had adversely 

ŀŦŦŜŎǘŜŘ ƻƴ ±ƛŜǘƴŀƳΩǎ ŜŎƻƴƻƳȅΣ ŀǎ ŀƭƳƻǎǘ ƻǘƘŜǊ ŜŎƻƴƻƳƛŜǎΦ ¢ƘŜ economic slowdown has 

suffered through three key channels: trade, investment, and capital mobility and financial 

market (Vo, 2008). With other underlying weaknesses, the crisis still has decelerated economic 

growth so far.  
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Figure 1.2 shows the annual rates of GDP growth and the GDP per capita over the period from 

1985 to 2011. The trends of these indicators demonstrate corresponding economic situation 

that are described above. Overall, the annual growth rate of GDP increased since economic 

transform, and the average annual growth rate over that period was 6.7 percent (scale on the 

right axis). The economic went down in early of the 90s, during the 1997-98 Asia crisis and the 

recent global crisis, at an annual rate of around 5 percent.  The average annual growth rates 

over the period 1992-97 and 2002-07 were remarkably high at 8.8 percent and 7.9 percent, 

respectively. In addition, the development of economy also is shown by constantly rising GDP 

per capita (at purchasing power parity). The GDP per capita was US$ 495 in 1985 and US$ 3412 

in 2011, which increased by nearly seven times over this period (scale of  GDP per capita on the 

left axis).  

Structural change by economic sectors 

The total economic growth was contributed by the all three sectors: agriculture, industry and 

services. Most of the fast-growing activities are using skill workers, foreign capital and 

technology (2008). However, the share of contribution to the growth differs across sectors. 

Figure 1.3 shows distribution of GPD in three economic sectors. The average annual growth 

rates of each sector were stable between the period  1990-99 and 2000-2010, at around 4 

percent in agricultural sector, 10 percent in industrial sector and nearly 8 percent in services 

sector. Hence, industry has been the largest contributor for economic growth. By that fact, the 

economic structure has changed toward an increase in industry and services and decrease in 

agriculture. Over the three base years 1990-2000-2010, the shares of agricultural sector in total 

GDP were 31.8 percent, 23.3 percent and 16.4 percent. This decrease was mostly offset by an 

increase in industrial sector whose GDP were respectively 25.2 percent, 35.4 percent and 42.4 

percent. While the proportion of services sector slightly declined from 43 percent in 1990 to 

around 41 percent in 2000 and 2010. Thus, industrial sector is not only the main force driving 

growth but also became surpassed services sector to be the main source of economic output.     

Along with economic structure change, labour distribution has shifted toward that movement. 

Figure 1.4 shows distribution of labour market in the country corresponding to the period of 

Figure 1.2. In early of 1990s, the country was dominantly agrarian economy, which composed 

by 73 percent of those employed in agricultural sector, 11.2 percent in industrial sector and 

15.8 percent in services sector in 1990. After two decades, the share of labour force in 

agricultural sector declined to 49.5 percent, and the share in industry and services sector rose 

up to 20.9 percent and 29.6 percent, respectively. Changes occurred more significantly during 

2000s than 1990s. In industry sector, the increased share was attributed largely from 

manufacturing and construction activities.      
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Structural change by ownership sectors 

As a centrally planned economy before the reform, all the economic activities was planned and 

controlled by government. There were two sectors: government and state-owned enterprises 

(SOEs, including co-operatives). Labour market also was monitored and allocated by respective 

administrative units. The reforms therefore had pushed a pressure to reshuffle the ownership 

structure toward a market-oriented economy, which basically was to reduce monopoly power 

and controlled areas of government in the economy. The privatization program was initiated in 

1992. Approximately 2,600 SOEs  were privatized over the period of 1992-2005 (Sjöholm, 

2006). The number of SOEs dropped to 2,176 in 2007 (CIEM, 2007).  

However, the fact is that the state still reserved large shares in privatized firms and maintained 

corporate governance and regulations. Contrary to experiences of transition economies in 

Eastern Europe, where the considerable reform in state sector was implemented as the 

ownership transferred to private stakeholders (Frydman, Gray, & Rapaczynski, 1999), the 

fundamental ownership structure has been insignificantly changed by the privatization. The 

private enterprises were approved for legal existence and were slowly emerged under the less 

favorable conditions during 1990s (Mac Millan & Woodruff, 1999). Whereas the SOEs enjoyed 

some competitive advantages over non-state sector, such as: land use and location, investment 

and access to credit, monopoly positions, etc. (Le, 1996). The state ownership still dominated 

the economy. This is shown in Table 1.1 that contribution of state sector (government and 

SOEs) to GDP reduced from 40 percent in 1995 to around 34 percent in 2010, while share of 

ƭŀōƻǊ ŘŜŎƭƛƴŜŘ ƻƴƭȅ ƻƴŜ ǇŜǊŎŜƴǘΦ 5ŜŎǊŜŀǎŜ ƻŦ ǇǊƻǇƻǊǘƛƻƴ ƛƴ D5tΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ŦǊƻƳ ǎǘŀǘŜ ŀƴŘ 

non-state sector (collective, private and household) was balanced by substantial increase from 

foreign investment sector, from around 6 percent in 1995 to 19 percent in 2010.  

Agricultural sector and household welfare 

As those facts, Vietnam nowadays is an agrarian country since around 70 percent of population 

living in rural areas and a half of labor force working in agricultural sector in 2010. Agriculture is 

the main source of employment and livelihood, especially in rural areas. Agricultural also plays 

an important role in ensuring food security, providing raw materials for industry, and earning 

foreign exchanges from export.  

The remarkable achievements in agricultural sector also were attributed to market-oriented 

reforms. Before 1986, Vietnam was one of the five poorest countries in the world and suffered 

widespread food shortage. The first critical policy reform was initiated in agricultural sector 

(Glewwe, 1998). In 1987, price controls started to be removed for agricultural products and 

goods, and farm households were permitted to sell their products on the market with prices 
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they want. In 1988, an important decree in Land Law issued that allowed households have the 

right to use agricultural land for 15 years or more, and households had to pay taxes for the 

plots they received. This essential step enabled households to take decision-making power on 

their production, and gradually left input and output markets liberalized. This change is referred 

ŀǎ άƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǊŀŘƛŎŀƭ ƭŀƴŘ ǊŜŦƻǊƳǎ ƛƴ ƳƻŘŜǊƴ ǘƛƳŜǎέΣ ƛƴ ǿƘƛŎƘ ул ǘƻ ур ǇŜǊŎŜƴǘ ƻŦ 

agricultural land area of the country were de-collectivized over a relatively short period   

(Ravallion & van de Walle, 2008).  A further step was taken through the 1993 Land Law that (i) 

granted tenure of land for a longer period, i.e. 20 years for annual cropland and 50 years for 

perennial cropland; (ii) issued certificate of land use rights; (iii) and permitted the land 

transaction: i.e. transfer, exchange, mortgage and inherent. Another extension from the 1998 

Land Law removed restrictions on size of landholdings and on the hiring of agricultural labour.  

These fundamental changes, which considered farm households as the key unit of production, 

privatized land rights, and freed input and output markets, led to dramatic success in 

agricultural sector in particular, and in the economy in general. The average annual growth rate 

in agricultural sector achieved around 4 percent during the period 1990-2010 (Figure 3). 

Together with major reforms in investment and foreign trade implemented in late 1980s, the 

restrictions on internal and external trade have been relaxed.  In 1992, Vietnam became the 

ǿƻǊƭŘΩǎ ǘƘƛǊŘ ƭŀǊƎŜǎǘ ǊƛŎŜ ŜȄǇƻǊǘŜǊ ŦǊƻƳ ƛǘǎ rice importer in mid-1980s (Glewwe, 1998), as rice is 

most important food in diet of local people and among exported crop.  Figure 1.5 shows 

evolution of agro-food trade in Vietnam from 1997 to 2008. The value of agro-food exports had 

steadily risen. The values of agro-food imports also has been higher, however the net balance 

between exports and imports has increased gradually.     

The dramatic progress of economy and, in particular, of agricultural activities apparently 

accompanied by increase in household income and decrease in poverty rate. Figure 6 illustrates 

the rate of poverty headcount over the period 1993-1998 which is estimated from six waves of 

the Vietnam national living standard household survey. The national poverty rates fell 

consistently from around 58.1 percent in 1993 to 37.7 percent in 1993 and 19.5 percent in 2004 

and 14 percent in 2008. Like other developing countries, proportion of population below 

poverty line (based on living expenditure) and the proportion of absolute poor (based on food 

expenditure) are significantly higher in rural areas than in urban areas. In 1993, the poverty 

rates were 66.4 percent in rural areas and 22.1 percent in urban areas, which is more than two 

times higher. In 2008, the poverty rates declined to 17.7 in rural areas and 2.6 in urban areas. 

Since the population dominantly live in rural areas, the overall poverty reduction was 

contributed substantially from decline in rural areas.    

 Furthermore, progresses in household income and poverty reduction have been uneven not 

only between urban and rural areas, but also across regions. The remote and isolated areas, 
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where infrastructure is under-developed, are impeded in accessing social and economic 

conditions. Also those areas with less favourable conditions for developing agricultural 

production face more difficulties. Figure 1.7 depicts the spatial distribution of the poverty rate 

across provinces and districts in 2009. The uplands regions appear to be the poorest, while river 

delta regions have lowest poverty rates. More specifically, poverty rate in provinces of the 

Northern Mountain region were around 60 to 70 percent, and in provinces of Central Highland 

region were around 40 percent. The rates in Red River Delta and Mekong River Delta regions, 

where Hanoi and Hochiminh city are located, were only around 10 percent. The geographical 

disparities hence widen the gap between rural and urban areas.        

Although the whole country has gained in poverty reduction and living standard, the group of 

rural households or agricultural households are lagged behind due to various impediments. This 

lower progress has been theoretically and empirically documented and studied through various 

causes in literature. Relying on reports of Centre for International Economics (2002) and 

Poverty Working Group (2000), I briefly summary and add recent evidence about the major 

challenges as the following:  

(1) Market access constraint: The farm households reply on market to sell their labor, 

products and to finance their investment. First, the physical location limits the possibility to 

assets these markets (Aksoy & Dikmelik, 2007; Tran, Hossain, & Janaiah, 2000; Van de Walle, 

1996). The infrastructure system in rural areas are underdeveloped, especially the poorest 

regions in Northern Uplands and Central Highland regions. Second, lack of information also 

confines their ability to take advantage of market opportunities by growing incomes, expanding 

markets and diversifying product (World Bank, 2000). Third, the limited access to capital 

prevents the households from participating in the markets. With access to credit, the 

households are able to invest in the fix assets and to be active in the market (Dufhues & 

Buchenrieder, 2005; McCarty, 2001; B. D. Pham & Izumida, 2002; Ranjula Bali, Nguyen, & Vo, 

2008).  

(2) Social infrastructure constraint: First, education is essential factor for development 

and poverty reduction (Poverty Working Group, 2000). Many rural people, women and ethnic 

minorities have less opportunities to access education (Fahey, McCarty, Scheding, & Huong, 

2000). The barriers are most likely to be: difficult transport to school, availability of school, high 

cost of schooling compared to their income, and heavy workloads. Second, the infectious 

diseases are prevalent in rural and remote people and health care is less accessed by the 

people in these regions (Castel, 2009; World Bank, 2001). The disease pattern is strong linked to 

geography, climate, socio-economic characteristics.  
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(3) External factors: First, the environmental shocks are the most relevant factors 

affecting the farm households and the poor (Conway, Turk, & Blomquist, 2001; Thomas, 

Christiaensen, Do, & Le, 2010). Due to of its location, Vietnam is frequently and severely hit by 

natural disaster, especially typhoons and floods. Second, the households lack of means and 

ability to cope with shocks, such as: illness, weather shocks, market fluctuation, changes in 

macro policy, etc. (Coxhead, Linh, & Tam, 2011; Fiona & Newman, 2011; K. T. Nguyen et al., 

2012) 

Therefore, the economy is growing from a low base and limited effective system, and need 

more effort to achieve sustainable and stable development, despite the fact that the economy 

has continued to expand.  

1.3. Objectives and structure of the thesis 

¢ƘŜ ŜǾƛŘŜƴŎŜ ƛƴ ǇǊŜǾƛƻǳǎ ǎŜŎǘƛƻƴ ƎƛǾŜǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ±ƛŜǘƴŀƳΩǎ ŜŎƻƴƻƳȅΣ ƛƴ ǿƘƛŎƘ ŀƎǊƛŎǳƭǘǳǊŀƭ 

sector appears to dominate the economy in terms of labor market. The majority of labor force 

in agriculture participate in the market as self employment that is referred as farm or 

agricultural households. Under the barriers of market and social constraints, farms households 

are unable to take advantage of the economic growth as in other sectors. In particular, they are 

vulnerable and hindered in an exposure to risk and shocks. Therefore, the thesis attempts to 

understand better the challenges that prevent farm households from generating higher and 

stable growth.  

The analysis replies on the recent theoretical framework in microeconomics that adapted in 

developing economy setting. By modeling the existence of imperfect credit market, imperfect 

labour market, these frameworks allow us to apply for this case of farm households in Vietnam. 

Moreover, with a target to access the impact of risk and shock, the thesis uses data covering 

the period of the recent food and financial crisis from 2006 to 2010 which led to a slowdown in 

the economy and caused complex effects on farm households. Then econometric models, 

which are appropriate with assumptions in theoretical analysis and dataset, are employed to 

estimate the impacts. Thus, the thesis addresses three main issues organized in the next three 

chapters. Those chapters provide analysis and empirical evidence on decision-making of farm 

households under shocks and imperfect markets in Vietnam. The specific objectives are 

summarized as the flowing:  

(1) Vietnam is one of few developing countries which is found to be overall better-off on 

welfare from the effects of the 2007-08 global food crisis. This chapter attempts to further 

investigate the decisions of household producers on investment, saving and consumption by 
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using panel data covering the period from 2006 to 2008. The impacts are estimated according 

to the assumption of imperfect credit market which are represented by initial income, access to 

loan and land endowment. The study will test effects of the price shocks on investment, saving 

and consumption; in case of the overall effect and in case of the price shocks incorporated with 

those credit constraint factors.  

(2) Considered in the circumstance of the recent food crisis with rising global food 

demand, one of the key responses is to increase productivity under the resource scarcity 

(water, land, nutrients, and energy) by adopting technology and using input efficiently. In this 

case of Vietnam, rice is the most important crop for farmers and has contributed significantly 

for poverty reduction during the last two decades after the economic reforms. Accounting for 

more than 30 percent of total expenditure, chemical fertilizer adoption is an essential factor 

that effects on the productivity of crop. Moreover, Vietnam is harshly vulnerable to natural 

hazards, which negatively affect on farmers. Hence, the main objective of the study is to assess 

the impact of technology adoption and the degree of adoption on paddy cultivation in rural 

Vietnam in 2010 under different conditions of natural disasters.  

(3) This chapter uses the sub-sample in rural areas and for children from 10 to 14 years 

old of the 2008 Vietnam household living standard survey. Although the descriptive data shows 

the child labor are likely to occur in the low-income households, the study aims to test another 

factor, farm land, which may potentially affect on child labor. Based on the theoretical model in 

which allows to track the effect of imperfect labor market, the study tests the relationship 

between child labor and farm size of household. Child labor variable is decomposed into two 

stages of decision: the probability to participate in economic activities, and the level of 

participation conditional on working.  

Finally, the last chapter provides the concluding remarks that add evidence to the literature of 

this areas. This is accompanied with limitations that I failed to deal with, and suggestion the 

improvements for future search.  
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Tables  

 

 

Table 1.1: Ownership structure in Vietnam 

Panel A: Share of contribution to GDP, 1995-2010 
    1995 2000 2010 
State (Government & SOEs) 40.18 38.52 33.74 
Non-state 53.52 48.2 47.54 

 
Collective 10.06 8.58 5.35 

 
Private 7.44 7.31 11.33 

 
Household 36.02 32.31 30.86 

Foreign investment  6.3 13.28 18.72 
Total   100 100 100 

     Panel B: Share of labour market, 1990-2010 
    1990 2000 2010 
State (Government & SOEs) 11.6 11.7 10.4 
Non-state 88.4 87.3 86.1 
Foreign investment 0 1.0 3.5 
Total 100 100 100 

Source: Statistical yearbook of Vietnam and database online of General Statistics Office of 
Vietnam (GSO).  

 

 

 

  



22 

 

Figures 

 

Figure 1.1: Vietnam regional map 
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Figure 1.2: GDP and annual rates of GDP growth in Vietnam, 1985-2011 

 

Source: World Development Indicators, World Bank 
Note: (i) Annual percentage growth rate of GDP at market prices based on constant local 
currency. 
(ii) GDP per capita based on purchasing power parity (PPP). PPP GDP is gross domestic product 
converted to international dollars using purchasing power parity rates.  
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Figure 1.3: GPD (trillion VND, at constant 1994 prices), share of contribution to GDP, and 
average annual growth rate across sectors in Vietnam, 1990-2010 

 

Source: Calculation from data of General Statistics Office of Vietnam (GSO).  

Figure 1.4: Shares of labour market across economic sectors in Vietnam, 1990-2010  

 

Source: General Statistics Office of Vietnam (GSO) 
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Figure 1.5: The agro-food trade in Vietnam, 1997-2008 

 

Source: Data of UN Comtrade in 2010 from Cervantes-Godoy and Dewbre (2010) 

Figure 1.6: The poverty rate (%) in Vietnam, 1993-2008 

 

Source: Calculation from the 1993, 1998 VLSS, and the 2002, 2004, 2006, 2008 VHLSS.  
Note: The poverty line based on the standard of Vietnam General Statistic Office, and it was 
adjusted over this period.  

 

0 

2 000 

4 000 

6 000 

8 000 

10 000 

12 000 

14 000 

US$ million 

Agro-food exports Agro-food imports Agro-food trade balance 

0 

10 

20 

30 

40 

50 

60 

70 

1993 1998 2002 2004 2006 2008 

National 

Rural  

Urban  



26 

 

Figure 1.7: The poverty rate of provinces and districts in Vietnam in 2009  

 

Source: Estimation from the 2009 VPHC (Vietnam population and housing census) and the 2010 
VHLSS by Lanjouw, Marra, and Nguyen (2013) 
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Chapter 2 

 

The effects of food crisis on productive investment, 

saving and consumption  

 

 

2.1. Introduction 

An overview of the world food crisis  

The global prices of all agricultural commodities have experienced a dramatic surge in 2007- 

2008. Although the food prices have still fluctuated since that period, the historical peak in mid-

2008 has broadly drew attention to that situation and stimulated in measures to these 

problems. Figure 2.1 shows the monthly price indices of basic food commodities in the world 

market.2 The staple foods index appears  to show a higher rate of increase. The world 

benchmark of price index of cereals and oils peaked during the second quarter of 2008 at about 

270 percent of its 2005 base level, remained around this level until the final quarter of 2008. 

The price indices for dairy and meat rose less, peaking  at respectively 201 percent at the end of 

2007  and 150 percent at September of 2008.  

The claimed causes of the 2008 global food price crisis are numerous and relate to both the 

supply and demand sides of the market. The factors include: (1) rising biofuel demand in the 

U.S. and the EU which diverted food crops into energy uses (Mitchell, 2008; Trostle, 2008); (2) 

decline in productivity and stocks caused imbalance in supply-demand (Abbott, Hurt, & Tyner, 

                                                      
2
 The FAO food price index is a measure of the monthly change in international prices of a basket of food 

commodities. It consists of the average of five commodity (Meat, Dairy, Cereals, Oils and Fats, Sugar) 
group price indices, and weighted with the average export shares of each of the groups. These price 
indices are normalized at 100 percent in January 2005. 
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2009); (3) considerable growth in demand, especially from China and India (Headey & Fan, 

2010); (4) the high energy and fertilizer prices which drove up the cost of production and 

distribution in agriculture (Mitchell, 2008);  (5) climate and weather caused poor harvest in 

some main regions, particularly the 2006-2007 drought in Australia, Ukraine (Headey, 2011) ; 

(6) export restrictions of leading exporters and stockpiling of the importers (Dawe & Slayton, 

2010; Headey, 2011; Mitchell, 2008); (7) speculation in financial markets (Gilbert, 2010; P.  

Timmer, 2010); (8) the depreciation of US Dollar relative to other major currencies which play 

an important roles in global agricultural markets (Abbott et al., 2009; Charlebois & Hamann, 

2010).  

The global food crisis had affected on both macro and micro level of related countries, 

particularly the ones that significantly participated in or depended on the world market  

(Benson, Minot, Pender, Robles, & Braun, 2008; FAO, 2008). (1) At the national level, high food 

prices impacted local commodity markets, local labour markets, government fiscal balances, 

external balances and political activity. (2) At the household level, the effects are mostly seen in 

changed  real income and consumption. (3) At the individual level, the consequences occurred 

in nutrition, health care and education. The degree of impact depends on whether a country is 

net exporter or importer of resources and products, and whether a household is net buyer or 

seller of food commodities. These impacts finally transmit to individual level in households.  

Low-income countries apparently are more vulnerable to volatile situation than high-income 

countries. This is because food is a smaller proportion of household budgets and agricultural is 

a smaller proportion of GDP in high income countries. For this reason, discussions and 

assessments of the impact of the food crisis focus mainly on the developing world. The IMF 

(2008) reports that the median 12-month rate  of food price inflation of 120 non-OECD 

countries increased from 10 percent to 12 percent between December 2007 and March 2008, 

almost twice the rate of 2006. Although the increasing inflation was accelerated by both food 

and fuel factors, the average 2006 weight of food in CPI basket of 37 percent is far beyond this 

rate of fuel at around 7 percent. The World Bank (2009) also estimates the effect for developing 

countries that median inflation rose 12 percent in the first half of 2008.  Subsequently, with the 

fall in commodity prices, inflation declined below 10 percent in the second half of 2008.  

Surging food prices have generated severe effects for poor people in low-income countries. This 

ƛǎ Ƴŀƛƴƭȅ ōŜŎŀǳǎŜ ŦƻƻŘ ŜȄǇŜƴŘƛǘǳǊŜ ƻŦǘŜƴ ǘŀƪŜǎ ǳǇ ƳƻǊŜ ǘƘŀƴ рл ǇŜǊŎŜƴǘ ƻŦ ǇŜƻǇƭŜΩǎ ŘƛǎǇƻǎŀōƭŜ 

income in developing countries, or even 70 percent among the poor (IMF, 2008; World Bank, 

2009). Since the majority of people in developing economies are involved in agricultural 

production, they are both consumers and sellers of agricultural commodities. Hence, the 

impacts of high food price on household welfare are mixed and depend on: (1) the relative 

share of commodities in production set and consumption basket, (2) the extent of price 
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changes, (3) the availability of suitable substitute food items, and (4) the extent of 

compensation between price shocks and income changes (Aksoy & Isik-Dikmelik, 2008; Lustig, 

2009).  

¢ƘŜ ŦƻƻŘ ŎǊƛǎƛǎ ŦǊƻƳ ǘƘŜ ƭƻǎŜǊΩǎ ǎƛŘŜ 

In general, the recent empirical evidence reveals that the net food buyers are prevalent among 

poor households which implies that the food price spike led to an increase in poverty rates, 

despite the fact that many poor households are involved in agriculture and are net food sellers 

gain from high prices. M. Ivanic and Martin (2008) estimate first-order welfare changes of 

households for a sample of ten developing countries across Asia, Latin America, and Africa. 

They find the overall effect of food price increases on poverty to be negative.  Wodon and 

Zaman (2008) find a similar effect in sub-Saharan Africa countries, as the negative impact on 

the net poor consumers surpasses the benefits to poor producers. Busjeet, Demombynes, and 

Sobrado (2008) also report an extremely rough estimate of the impact on poverty by using  a 

price index for the poor in Central America countries.  

Some other studies show the evidence of negative consequence on poverty or household 

welfare in specific countries, specifically: Ghana (Wodon, Tsimpo, & Coulombe, 2008), Mexico 

(Valero-Gil & Valero, 2008), Brazil (Ferreira, Fruttero, Leite, & Lucchetti, 2011), and the 

Philippines (Fujii, 2011).  

¢ƘŜ ŦƻƻŘ ŎǊƛǎƛǎ ŦǊƻƳ ǘƘŜ ƎŀƛƴŜǊΩǎ ǎƛŘŜ 

Among empirical analysis of developing countries, Vietnam and Indonesia are found to have 

exhibited poverty reduction during the food crisis. As the leading exporters of some agricultural 

commodities, the revenue of those products form a large part of GDP. In the case of Indonesia, 

the commodities accounted for one fourth of GDP and it is the largest producer of palm oil in 

the world. The rising commodity prices from 2003 to mid-2008 accelerated a growth in total 

exports around 14 percent per year this period. High commodities price also lifted total income 

by an average 1.2 percent of GDP in the 2004-2007 period. Rural poverty declined by 2.2 

percent and urban poverty rate was unchanged with the result that  the national poverty 

reduction was at 1.7 percent (World Bank, 2011). Motivated by these facts, Nose and Yamauchi 

(2012)  recently estimated  the impact of food prices on agricultural production by using the 

panel data in 2007 and 2010 in seven Indonesian provinces. They find that price shocks create 

an incentive to save and invest - wealthy farmers invested more in productive assets, while 

poor farmers increased financial saving and consumption.  

While Vietnam is the second largest exporter of rice in the world. Rice also in the most 

important crops in agriculture. The agricultural sector accounted for 22 percent of GDP in 2007, 
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and the growth rate in 2008 is 3.8 percent. The total revenue of total exports rose 29.5 percent 

between 2007 and 2008. In particular, the contribution of  crude oil, industrial products and 

agricultural products to that growth rate respectively are 49.7 percent, 30 percent and 16.3 

percent. Regarding empirical evidence,  a number of studies show the overall positive impact of 

high prices on household welfare using different approaches. Applying a dynamic computable 

general equilibrium model, Thurlow et al. (2010) suggest that the 2008 food crisis increased 

employment and reduced poverty by favouring labour-intensive exports, especially in 

agriculture. Although the high prices resulted in most of households becoming worse off, the 

average loss of net buyers was lower than the average gain of net sellers (Vu & Glewwe, 2011). 

Looking at the decomposition, the greatest gainers appear in the quintiles 2 and 3 (D.T. Phung 

& Waibel, 2010). In the comparable of eleven developing  countries, the median welfare 

changes declined in urban areas of all countries, but only in Vietnam overall welfare still 

increased in rural areas (Zezza et al., 2008).  

Objective  of this study 

In recent literature, almost studies have quantified  changes on household welfare in terms of 

income and expenditure with a little attention paid on the effects on agricultural production of 

households. Households who gain and lose from high price might react differently in terms of 

investment in agricultural production. In particular, the group of net food sellers or group of 

households which gains from increasing commodity prices may be expected to boost 

investment. Nonetheless, in developing economies, imperfect markets and risk aversion might 

cause the opposite decision on investment. Hence, the impact on agricultural investment of 

households could be ambiguous and still a puzzle. 

Given this context, the paper aims to further investigate the response of Vietnamese 

households to commodity prices shock in relation to investment in agricultural production, 

consumption and saving. The short-term impact is investigated in order to understand how 

households use their income gained from price shocks in imperfect market conditions. The 

objective of paper is to examine these questions (Deaton, 1990; Paxson, 1991; Udry, 1995):  

(1) Do the farmers have incentives to increase productive investment, or  do they 

increase saving and consumption instead, if they gain additional income from positive price 

shocks? 

(2) Is there any impact of financial constraints on such spending decisions? 
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2.2. Theoretical model3 

Consider a household producer with two periods which produces entirely for the market. 

Household production follows the standard production function ὪὯ. Household consumption 

is c1 and c2.  In the period 1, capital stock of household is Ὧ  that is from past decisions. 

Household chooses its period 1 borrowing level ὦ and net investment level  Ὥ π. For 

simplicity,  we assume there is no production uncertainty. The product price is ὴ and ὴ in the 

two periods where ὴ is known but ὴ is uncertain at the time of the borrowing and investment 

decisions. The long run product price is ὴᶻ and we consider the situation of a price spike so 

ὴ ὴᶻ. The budget constraints faced by the household in the two periods are:  

ὧ  ήὭ Ὧ  ὴ ὪὯ ὦ     ρ 

ὧ ρ ὶὦ  ὴ ὪὯ ὴ ὪὯ Ὥ     ς 

The rate of interest is ὶ, the capital depreciation rate is  and the capital cost is ή (all constant). 

The capital rental is therefore ήὶ  We suppose that the inherited capital stock Ὧ is .

exactly that appropriate for the long run price stock ὴᶻ, i.e.  ὴᶻὪᴂὯ ήὶ   .

The household maximizes the sum of current and future utilities over Ὥ and ὦ 

ÍÁØ
ȟ
 όὧ Ὁόὧ        σ 

where   ρ  is a discount factor. 

The first order condition with respect to net investment Ὥ  is  

ήόὧ Ὁὴ όὧ ὪὯ π         τ 

The first order condition with respect to borrowing ὦ is  

όὧ ρ ὶὉόὧ π        υ 

Substitution of ό ὧ  gives  

ήρ ὶὉόὧ Ὁὴ όὧ ὪὯ         φ 

We can expand  

                                                      
3
 I thank Christopher Gilbert for helping me to develop this part. 
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ὪὯ ὪὯ Ὢ Ὧ Ὥ ρ ”
Ὥ

Ὧ
ὪὯ           χ 

where ”   captures the extent of decreasing returns to capital. 

The price in the period 2 is expressed as:  

ὴ Ὁὴȿὴ ‐ ‗ὴ ρ ‗ὴᶻ ‐ὴᶻ          ψ 

Then we have: 

Ὁὴ όὧ ρ ‗“ Ὁόὧ Ὁ‐όὧ ὴᶻ         ω 

where “
ᶻ

ᶻ     is the proportional excess of the period 1 price over the long run price. 

Making these substitutions, we obtain:  

ρ ”
Ὥ

Ὧ
ὴᶻὪ Ὧ ρ ‗“   

Ὁ‐ό ὧ

Ὁό ὧ
ρ ὶή          ρπ 

and using the condition for the initial capital stock 

ρ ”
Ὥ

Ὧ
ρ ‗“   

Ὁ‐όὧ

Ὁόὧ

ρ ὶ

ὶ 
          ρρ 

We can transform to obtain:  

Ὥ

Ὧ

ρ

”

ρ ὶ

”ὶ  ρ ‗“   
Ὁ‐όὧ
Ὁόὧ

            ρς 

It shows that the higher the period 1 price above the long term average “  and the greater 

the perceived likely persistence of these high prices is, the higher the investment-capital ratio  

ὭȾὯ is.  

From the fact that farmers in developing countries often face with market imperfection. 

Indonesia or Vietnam also is not an exception (Nose & Yamauchi, 2012).4 Overall, poor farmers 

or households have less possibility to obtain credit in formal market and with lower amount of 

                                                      
4
 Distribution of access to credit in terms of share and amount in Indonesia and Vietnam is shown in Table 2.14. 
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credit. Hence the theoretical framework aims to consider a situation in which credit market is 

constrained.    

Suppose households face a borrowing constraint at ὦ such that for ὦ ὦ  they pay a higher 

interest rate ὶ †.  The period 2 budget constrain becomes: 

ὧ ρ ὶ †Ȣρὦ ὦ ὦ ὴὪὯ Ὥ              ρσ 

Optimal investment becomes:  

Ὥ

Ὧ

ρ

”

ρ ὶ †ὦ ὦ  

”ὶ  ρ ‗“   
Ὁ‐όὧ
Ὁόὧ

            ρτ 

Since investment is declining in the rate of interest,  this will give rise to a corner solution at  

ὦ ὦ where investment will be constant over a range of values of 1lp. Over this range, 

household pays to borrow b  at the unconstrained interest rate r but not to increase borrowing 

and be forced to pay the higher rate ( ὶ †).   

Moreover, the imperfect credit market lead to liquidity constraint. We assume that the interest 

rate for saving is constant, but the interest rate for obtaining credit depends on initial welfare 

or asset. The interest rate is expected higher for smaller farm household in term of income and 

landholding which could serve as collateral or deposit. In other words, the less-capitalized 

households bear higher extra cost † for access to credit. So the households with lower income, 

smaller farm tend to decrease investment.   

The equation (5) refers to consumption smoothing. Farmers will borrow to invest. If they can 

not borrow, they will reduce consumption to invest. The appendix gives more detail of 

explanation.  

2.3. Context of the crisis 

The economy in this period overview  

Table 2.1 shows the economic structure of Vietnam in 2007. The industrial sector contributes 

the largest component in GDP accounting for 42 percent; followed by services and agriculture 

at 36 percent and 22 percent, respectively. However, labor shares are in the reverse order. 

More than half of labour force works in the agricultural sector, at 54 percent; while this rate is 



34 

 

26 percent in the service sector and is only 20 percent in the industrial sector. Crops account for 

the largest share of the labour force, at nearly 37 percent. These composition ratios therefore 

suggest that the farmers make up the majority of the labour force but generate the lowest 

share in GDP. Within the industrial sector, mining, which is mainly oil extraction, is the most 

productive area in which adding 11 percent to GDP through merely 1 percent of employment.   

Out of total export revenue, the share of raw agricultural production is more than 7 percent. 

Take into account of processing production, total agriculture-related value constitutes more 

than 20 percent. Clothing and textiles are the leading sources in export accounting for nearly 26 

percent. Crude oil also creates a substantial proportion of 19 percent. Looking within sectors, 

the ratio of export to total value of output is around 21 percent for agricultural production, 33 

percent for agro-processing, 69 percent for clothing and textiles, and as high as 83 percent for 

crude oil.  

Figure 2.1 illustrates the growth rates across sectors. The economy maintained a growth rate of 

7-8 percent over the period from 2000 to 2007. The industrial sector enjoyed the highest rate, 

at 10 percent. Services and agriculture achieved around 8 percent and 4 percent respectively. 

At the beginning of commodity prices shock stage in 2008, the total growth rate decreased 

arising from a sharp decline in industry and services. Only the agricultural sector managed to 

attain a higher growth rate by taking advantage of rising prices during 2008, before all sectors 

have moved to a downward trend as the result of the 2008-09 financial crisis.  

The price shocks and transmission 

As an agriculturally dependent country  and a leading rice exporter, the rise in international 

commodity prices might cause significant effects to both producers and consumers at 

household-level. The extent to which price volatility is transmitted to domestic market depends 

on the basket of export commodities relative to world market and the trade policies of the 

country. The prices in the world market turn to affect the households through the relative price 

of traded and non-traded commodities that households face in the market (Benson et al., 

2008). The world markets directly influence the former and indirectly influence on the latter. 

The indirectly impacts occur as consumers substitute toward non-traded products with 

relatively lower prices and producers substitute toward the traded products with relatively 

higher prices.  

In Vietnam, rice is an essential source for agricultural exports, as well as being the principal 

staple of local consumption. Figure 2.3 shows the price of rice exports between Vietnam and 

Thailand, which reflects the similar trend. As being a major world export of rice, Thailand is 

selected to observe the comparable movement of prices during crisis. All the prices are 
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normalized to 100 percent in 2005. The figure illustrates the export price index of 5% broken 

rice in Vietnam and Thailand on the base year 2005. Rice price started to increase from the 

beginning of 2007 and then surged from January 2008. Both countries hit the peak in the 

second quarter of 2008 (May) the extent of the rise being higher in Vietnam than in Thailand, at 

322 percent and 300 percent correspondently. Then prices both declined significantly in the 

second half of 2008.  

In the world market, the factors driven high price of rice were somehow different to other 

agricultural commodities. According to the argument of Dawe and Slayton (2010), the causes of 

rice price spike were not from market fundamentals. First, rice production and stocks were 

irrelevant to the turmoil in the world rice market. Since the growth in the world rice production 

was similar to the rate of population growth in Asia in 2005-07. Second, rice market was less 

closely connected with other cereals markets, since maize markets were associated with bio-

fuel policies and wheat markets were associated with bad weather. Third, an increase in  prices 

of fuels and other cereals cumulative pressures on the policy decision of the major exporters 

and importers.   Additionally, with a smaller share in the world market, as well as in the futures 

markets, and the important role of government, the price of rice markets were more volatile 

than maize and wheat market (P. Timmer, 2009). Therefore, policies and panic are claimed to 

be the fundamental factors induced significant and more rapid price increase on the world rice 

market. The price spike of the world rice market was largely triggered by export restrictions of 

India and Vietnam and stockpiling of the Philippines in 2007-08 (Dawe & Slayton, 2010).  In 

2007, India and Vietnam were the second and third largest rice exporters, and the Philippines 

was the largest rice importer in the world rice market. The price uncertainty was also 

contributed by interventions of others exporters and importers.   

In case of Vietnam, the government tightly regulates both international and domestic rice price. 

The government has monitored the volume of rice export as it entered the international market 

(Nielsen, 2003). The annual of export quota is adjusted in response to the domestic crop 

output. Normally, the annual quota is approved in late summer. Thus, by the end of July 2007, 

the quantity of rice export was determined, and no further supplement of rice export in end of 

2007 was anticipated (Dawe & Slayton, 2010). In 2008, in the atmosphere of the crisis, the 

government banned rice exports from late March to June in order to guarantee the domestic 

food security (H. N. Pham, 2010). Moreover, the relevant ministries also stabilized local market 

during the high price episode through adjusting tax, credit, and preferential interest rate  in the 

local market.     

In the domestic market, Figure 2.3 shows that the retail price of ordinary rice and farm gate 

price of paddy consequently rose upward but lagged behind the international movements both 

in terms of timing and extent. The local prices obtained peak in the third quarter of 2008, at 
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224 percent for retail price and 218 percent for farm gate price. This trend explicitly  reveals 

that the international price was partially transmitted to local market. Thus, the intervention of 

government in an attempt to mitigate the adverse effects of global demand on domestic prices 

played considerable role.  

In addition, Figure 2.4 shows the price indices of cereals and vegetables, which are the major 

crops behind rice, also experienced an increase along. The other staple commodities  include  

maize, cassava, potato and sweet potato. The price of cereals peaked to around 200 percent of 

its 2005 level in October where it remained until the end of the year, even slightly increasing 

during 2009. It is possible that this is the consequence of substitution effects from both 

demand and supply sides as discussed above.  

At the sub-national level, price volatility affected to different regions to different degrees 

depending on local supply and demand  characteristics. In 2007, the Mekong River Delta region 

provided 51 percent of total rice production, followed by the Red River Delta region with 18 

percent (GSO 5). The mountainous North West and Central Highland accounted for only 1.6 

percent and 2.4 percent of the total.  These two regions have high poverty rates compared to 

other regions, 49 percent and 29 percent in 2006, respectively (VHLSS 2006).  However, the 

mountainous and highland regions provide relatively high amount of maize which is the second 

important staple food in Vietnam. In 2007, the production of maize is 25 percent in the Central 

Highland, 18 percent in the North East,  and 13 percent in the North West (GSO). Thus, these 

regions with lower rice production could offset the volatility through their reliance on 

substitute food. Figure 2.5 depicts the rice price indices across regions. The North West and the 

North East exhibit the lowest degree of  price volatility.  The Red River Delta, the Mekong River 

Delta and the South East, where the large proportion of people reside in urban areas and are 

net food consumers, experienced the highest increase in price. Therefore, the effect of price 

shocks was transmitted through a variety of mechanisms with differing impacts across regions.   

2.4. Descriptive statistics 

2.4.1. Survey data 

After the economic transition in 1986, Vietnam conducted two important household surveys: 

Multi-Purpose Household Survey (MPHS) and Vietnam Living Standard Survey (VLSS) during the 

1990s. The two surveys are partly overlapped, which motivated General Statistics of Vietnam to 

                                                      
5
 http://www.gso.gov.vn 
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merge MPHS and VLSS to become a new Vietnam Household Living Standard Survey (VHLSS). 

The VHLSS has been implemented biennially from 2000 to 2010, i.e. including four waves in 

2002, 2004, 2006 and 2008 based on the same master sample, and with technical assistant 

from UNDP and the World Bank.  

Based on the relevant documents and manual instruction of Phung & Nguyen (2006) and GSO 

(2008), the survey could be briefly summarized as the following. The interviews in each survey 

were conducted from May to November in each year. Sampling was at three levels: 

communes/wards at the first stage, census enumerate on areas (EA) at the second stage and 

households at the third stage. At the first stage, the sample was selected from the master 

frame designed for four waves of the VHLSS in this period which included 3,063 

communes/wards from 1999 Population Census. At the second stage, wards and communes 

were partitioned into EAs and three EAs in communes/wards selected. Only one EA constitutes 

for each wave of survey and the two others are used for the sequential rotated waves. At the 

third stage, a sample of households was selected systematically with twenty households in each 

rural EA and ten households in each urban EA. This is technically a three-stage design (including 

the selection of   households), but it is operationally equivalent to a two-stage design since only 

one EA is selected within each commune for each wave of survey. The sample is rotated 50 

percent from one wave to the successive wave of the VHLSS based on the master sample. More 

specifically, the current survey keeps 50 percent of households in the previous survey, and 

randomly selects another 50 percent of households from EAs which are different to the ones 

used in the previous survey, as mentioned at the second stage.  

The paper relies on panel data of the VHLSS in 2006 and 2008. As this designed method, 50 

percent of households in the VHLSS 2006 were retained in 2008. Out of 9,189 households in 

each round of  the 2006 and 2008 VHLSS, 4,104 households in 2006 were re-interviewed in 

2008. The farm households involved in crop cultivation are extracted from this panel to analyze.   

2.4.2. Production 

In the survey, the agricultural crops are divided into five categories: (i) rice, (ii) other staples/ 

starchy and vegetables, (iii) annual industrial crops (soybean, peanut, sugar cane, tobacco, etc.) 

and perennial industrial crops (tea, coffee, rubber, coconut, cashew, etc.), (iv) fruit crops, and 

(v) crop by-products (straw, thatch, starchy stems, sugarcane leaves, etc). Due to the limited 

availability of  price indices, which is not contained in the survey, we confine attention in this 

paper examines to the first and second group of crops: rice, other staples and vegetables. These 

commodities are the main food of consumers in Vietnam and comprise the majority share of 

revenue of total crops. In the 2006 VHLSS, rice, other staples and vegetables contributed 80 
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percent out of total crop production (Table 2.2). It is therefore reasonable to capture the price 

volatility experienced by Vietnamese households by these three groups of commodities: rice, 

other staples (maize, cassava, sweet potatoes, potatoes), and vegetables. In the panel data, 

2,531 households in the 2006 VHLSS reported production of those crops, but only 2,303 

households continued to cultivate crops in 2008, and 168 households started cultivation in 

2008. The analysis  focus on those households who reported production of these crops in both 

2006 and 2008.  

Table 2.2 shows how the proportion of crops produced varies across regions. In the total 

sample, rice revenue accounts for 73 percent, whereas other staples and vegetables account 

for 15 and 13 percent respectively.  Rice is responsible for a larger share in the North River 

Delta and the Mekong River Delta regions, and a lower share in mountainous and highland 

regions. The shares of other staples are correspondingly are higher in mountainous and 

highland regions.  

2.4.3. Investment and household welfare 

Table 2.3 presents the summary statistics of sample used in the two surveys. I confine attention 

to the 2,303 households that continue to produce the three crops under consideration (rice, 

other staple and vegetables) in 2006 and 2008. Details of fix asset investment are shown in 

Table 2.4.6 The assets bought for crop cultivation are extracted from two sources of question. 

First, the small and non-durable agricultural tools and minor repair of assets are extracted in 

expenditure of total crop during the last 12 months. Second, the remaining of equipments and 

machineries are picked up from fix assets of household which have value over VND 500,000 

(around US$ 31)7 at time purchased.8  

Average cultivated land areas increased from 2.09 acres in 2006 to 2.32 acres in 2008. Total 

expenditure of crops and expenditure per acre of land also increased. This increase may be 

caused by rising investment or higher input prices, in particular fuels and fertilizers. As a 

consequence, total crop revenues increased but revenue per acre of land decreased.9 On the 

                                                      
6
 Distribution of fix asset investment is shown in Figure 2.8 and Table 2.13.  

7
 Use the average exchange rate in 2007 from the World Bank online database: USD/VND = 15,994 

8
 In particular, the second source is what household reported about total available fix assets and durable goods 

with information of the time of purchase (month, year), value at the time of purchase, quantity, and the 
percentage of household ownership. Then I picked up the ones related to crop cultivation and purchased in 2007-
08 only, calculated the total value of  household, and deflated with CPI to the base time January 2006 as other 
values.  
9
 Distribution of increase in crop revenue is shown in Figure 2.9.  
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other hand, the revenue per capita increased 26 percent in 2008 making a significant 

contribution to household welfare.    

To obtain more insight on financial flows of households over the period of the price shocks, we 

break down the different sources of income and expenditure for three groups of households. 

¢ƘŜ ƎǊƻǳǇ ά ŎƻƴǘƛƴǳƛƴƎ ƘƻǳǎŜƘƻƭŘǎέ  ǊŜŦŜǊǎ ǘƻ ƘƻǳǎŜƘƻƭŘǎ ŎƻƴǘƛƴǳŜŘ ǘƻ ŎǳƭǘƛǾŀǘŜ ŘǳǊƛƴƎ ǇŜǊƛƻŘ 

of 2006-луΣ ǘƘŜ ƎǊƻǳǇ άƻǳǘ ƘƻǳǎŜƘƻƭŘǎέ ǊŜŦŜǊǎ ǘƻ ǘƘƻǎŜ ǿƘƻ ǎǘƻǇǇŜŘ ŎǳƭǘƛǾŀǘƛƴƎ ƛƴ нллуΣ ŀƴŘ 

ǘƘŜ ƎǊƻǳǇ άƛƴ ƘƻǳǎŜƘƻƭŘǎέ Ŏƻƴǘŀƛƴǎ ǘƘƻǎŜ ǿƘƻ ǎǘŀǊǘŜŘ ŎǳƭǘƛǾŀǘƛƴƎ ƛƴ нллуΦ ¢ŀōƭŜ 2.7 summaries 

the total income and expenditure. Since the inflation in 2008 rose to a peak over the crisis, the 

nominal figures  exaggerate the real increase. All values therefore are deflated at constant price 

in January 2006.  

Total income is divided into three categories. The first source of income comes from: wages/ 

salaries, farm and nonfarm, and business activities. The second source of income is from: 

remittances, social welfare allowances (jobless, policy household, disaster, etc), pension, 

income from insurance, subsidies, and interests (savings, bonds, loans, shares). The third source 

of income comes from: (i) selling means of production (working cattle, reproductive pigs, 

machines, equipment, workshops), houses, assets, exchanging lands, etc; (ii) selling gold, silver, 

precious stone, jewelry; (iii) withdrawal from savings, stocks, obtaining debts, etc; (iv) 

borrowing on interest, advance payment; and other uncategorized items.  

Total expenditure also is grouped in four categories. The first category includes expenditure on 

foods and drinks. The second category consists the non-food living expenditure:  (i) daily non-

food (expenditure on housing, electricity, water and garbage; soap, shampoo, newspapers, 

flowers, entertainment, etc.); (ii) annual non-food (clothes, other garments, household items, 

internet, travel fee, services, etc.); (iii) health and education fee. The third category is 

expenditure for repairing and purchasing fix assets, durable goods, and house, land. The final 

category of expenditure includes: (i) other spending that is considered as expenditure: legal and 

administrative fees and taxes; contribution/support to funds/donations; wedding, funeral, 

entertainments; and others; (ii) other spending that is not considered as expenditure: debt 

repayment, incomplete big investment, and other uncategorized types.  

Then saving is summation of residual income (difference between total income and total 

expenditure)  and other spending for saving purpose, including: (i) lending, contributing to 

revolving credit groups, buying shares and bonds; (ii) buying gold, silver, gemstone, foreign 

exchange; (iii) depositing in savings accounts; (iv) buying life and life security insurance. 

Overall, the data shows that the total income significantly increased in 2008 compared to 2006. 

¢ƘŜ ƛƴŎǊŜŀǎŜ ƛǎ ƘƛƎƘŜǎǘ  ŦƻǊ άƻǳǘ ƘƻǳǎŜƘƻƭŘǎέΣ ŦƻƭƭƻǿŜŘ ōȅ άŎƻƴǘƛƴǳƛƴƎ ƘƻǳǎŜƘƻƭŘǎέ Σ ŀƴŘ ƭƻǿŜǎǘ 
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ŦƻǊ ά ƛƴ ƘƻǳǎŜƘƻƭŘǎέΦ LƴŎǊŜŀǎŜǎ ƛƴ ƛƴŎƻƳŜ ŀǊŜ ŀǘǘǊƛōǳǘŀōƭŜ ǘƻ ŀƭƭ ǘƘǊŜŜ ƛƴŎƻƳŜ ŎŀǘŜƎƻǊƛŜǎΣ ŜȄŎŜǇǘ 

ŦƻǊ ǘƘŜ ǎŜŎƻƴŘ ŎŀǘŜƎƻǊȅ ƻŦ άŎƻƴǘƛƴǳƛƴƎ ƘƻǳǎŜƘƻƭŘǎέ ŀƴŘ ά ƛƴ ƘƻǳǎŜƘƻƭŘǎέΦ ¢ƘŜ ǘƻǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜ 

ƻŦ ǘƘŜǎŜ ƎǊƻǳǇǎ ƻŦ ƘƻǳǎŜƘƻƭŘǎ ŀƭǎƻ ƛƴŎǊŜŀǎŜŘ Σ ŀƴŘ ƘƛƎƘŜǎǘ ƛƴŎǊŜŀǎŜ ƛǎ ŦƻǊ άƻǳǘ ƘƻǳǎŜƘƻƭŘǎέΦ 

LƴŎǊŜŀǎŜǎ ƛƴ ǘƘŜ ǘƘƛǊŘ ŀƴŘ ŦƻǳǊǘƘ ŎŀǘŜƎƻǊƛŜǎ ƻŦ ǎǇŜƴŘƛƴƎ ƻŦ ƎǊƻǳǇ άƻǳǘ ƘƻǳǎŜƘƻƭŘǎέ ŀǊŜ 

remarkable greater than these other two groups of household. Hence, with highest income and 

ŜȄǇŜƴŘƛǘǳǊŜ ƛƴ нллуΣ ǘƘƛǎ ƎǊƻǳǇ άƛƴ ƘƻǳǎŜƘƻƭŘǎέ ƘŀŘ ƭƻǿŜǎǘ ǎŀǾƛƴƎΣ ŀƴŘ ǘƘŜ ƎǊƻǳǇ άƛƴ 

ƘƻǳǎŜƘƻƭŘǎέ ƻōǘŀƛƴŜŘ ǘƘŜ ƎǊŜŀǘŜǎǘ ǎŀǾƛƴƎΦ 9ǎǇŜŎƛŀƭƭȅΣ ǎŀǾƛƴƎ ƛƴ ŀƭƭ ƎǊƻǳǇǎ ƻŦ ƘƻǳǎŜƘƻƭŘ 

decreased in 2008 compaǊŜŘ ǘƻ нллсΦ ¢ƘŜ Řŀǘŀ ŀƭǎƻ ǎƘƻǿǎ ǘƘŀǘ ƭƻŀƴǎ ƻōǘŀƛƴŜŘ ƛƴ άƛƴ 

ƘƻǳǎŜƘƻƭŘǎ ƛƴέ ƛǎ ƎǊŜŀǘŜǎǘ ƛƴ нллуΤ ŀƴŘ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƭƻŀƴǎ ƻōǘŀƛƴŜŘ ƛƴ нллу ŎƻƳǇŀǊŜŘ ǘƻ нллс 

ƛǎ ƘƛƎƘŜǎǘ ƛƴ άŎƻƴǘƛƴǳƛƴƎ ƘƻǳǎŜƘƻƭŘǎέΣ ōǳǘ ƛǎ ƴŜƎŀǘƛǾŜ ƛƴ άƻǳǘ ƘƻǳǎŜƘƻƭŘǎέΦ ¢ƘǳǎΣ ŀƴ ŀŎŎŜǎǎ ǘƻ 

credit may be linked to the motivation to increase investment in cultivation.  

2.4.4. Price index 

The price data are not in the VHLSS but come from another source of the Vietnam General 

Statistic Office. Due to the absence of real price, we have to use a price index instead of 

measuring the level of prices.  

Retail price index at national and regional level 

Deriving from the test of Deaton (1990), Table 2.5 shows summary statistics for the retail price 

indices from three crop groups during the two surveys for May 2006 to November 2008 that 

the analysis uses (details in the followed section). Retail price indices are normalized to be 100 

at January 2005. These indices reflect level of increase in nominal prices, and note that they are 

not real prices. The coefficients variation show the extent of variability in relation to the mean 

of the sample. Rice price indices appear to have greatest volatility 0.29, following by other 

staples at 0.22 and vegetables at 0.19. The coefficients of autocorrelation are tested at lags of 

one and six months to reflect the seasonal variation. The first-order autocorrelation are high for 

all groups, at 0.99 for other staples, and 0.98 for rice and vegetables. The autocorrelation still 

remains high for six months lags, especially other staples. 

Price index at household level 

I use the monthly retail price index to measure the degree of price shocks at household level. 

There are two limitations in the use of these price indices. First, the relevant price for producers 

is the farm-gate price index since this would capture more precisely the effect on the 

production decision of farmers. Because only the farm-gate price index for rice is available, I 

have to employ the retail price index. Nonetheless, the degree of fluctuation in the margin 

between retail and farm gate price indices is fairly small, as shown in Figure 2.3 for rice. Second, 
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the retail price indices are disaggregated  by three groups of crops. The retail price indices are 

available at national level for all three groups, but at regional level only for rice and other 

staples.10 Since the average revenue of vegetables  accounts for a small fraction of crops and 

fluctuates less, it may be acceptable to combine this national index with the regional indices of 

these two groups.  

In order to construct the index of price shocks at household level, this index/variable has to 

capture the price change with the weight of each crop in the basket corresponding to the  

ƘƻǳǎŜƘƻƭŘΩǎ ǇǊƻŘǳŎǘƛƻƴΦ ¢ƘŜ ǇǊƛŎŜ ƛƴŘŜȄ ŀǘ ƘƻǳǎŜƘƻƭŘ ƭŜǾŜƭ ǘƘŜǊŜŦƻǊŜ ƛǎ ŀŘƧǳǎǘŜŘ ōȅ ǘƘŜ ǎƘŀǊŜ ƻŦ  

three type of crops in used sample. The retail price indices in each year (2006 and 2008) are 

identified in regional level, denoted by j, except vegetables at national level, and the crop 

ƎǊƻǳǇǎ όʴ 1ҐǊƛŎŜΣ ʴ 2ҐƻǘƘŜǊ ǎǘŀǇƭŜǎΣ ʴ 3=vegetable). The retail price index is then transformed to 

household level (i ) by multiplying the difference of retail price index between 2006 and 2008 

with shares of crops of a household (g). Shares of crops are measured by two indicators: share 

of total output value and share of sole/ bartered value.11  This is shown as:  

ЎὖὍ Ὣ ὖὍȟ ὖὍȟ       ρχ 

2.5. Empirical approach 

In this section, the theoretical framework developed in section 2 will be translated into an 

econometric model which can be estimates using the VHLSS data. Household behaviour 

(investment, saving, expenditure) is expected to be influenced by the level of food price shocks 

alone, and conditional on financial constraints.  

Investment, saving and expenditure 

Initially, the model is estimated in first differences using the panel data for 2006 and 2008. 

Differencing eliminates time-invariant fix effects at household level. These unobserved factors 

could be correlated with the price weights to share of crops and lead to bias in estimating the 

effects of the price spike on investment or expenditure decisions.  

                                                      
10

 The difference in distribution of national and regional price indices is shown in Figure 2.7. 
11

 According to the survey, these crops were collected with different information. Rice crop has details of output 
value on: total value, lost, sold or bartered, retained as breeds, used as food, used as food for cattle or poultry, 
used as gift, lending or input of business, payment, etc., left for future consumption. However, other staples and 
vegetables have details on: total value, sold/bartered, retained for consumption.  
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ЎὰὲὯ ЎὖὍ Ў‐      ρψ 

where ЎὰὲὯ  is expenditure on agricultural assets in 2007-2008 period, and Ў‐ is 

uncorrelated to ЎὖὍ due to the assumption ὉЎ‐ ЎὖὍ π, then the first-difference 

estimator is unbiased and consistent.  

Moreover, the time-varying factors at regional level are also aware of potential effect. The 

model includes a dummy variable  ό captures the regional-specific effects on investment of 

each region j. Inclusion of this dummy variable can account for the different characteristics of 

regions vary in terms of natural endowments, crop structure, food consumption behaviour, etc.  

For example, the highland and mountainous regions are suitable for industrial crops than rice 

and staple crops as in delta regions (Table 2.2). This lack of homogeneity might induce the 

households in different regions adjust to price shocks in different ways.   

The effect of price index volatility on investment is estimated by the first-difference model:  

ЎὰὲὯ ЎὖὍ  ό Ў‐     ρω 

The impact of price shocks on investment is estimated by the coefficient  . If increased price 

shocks raise investment, the coefficient will be positive,  πȢ Otherwise, the price shocks may 

decrease investment,  π;  or leave it uninfluenced. The standard error is clustered at area 

(urban and rural) and provincial level.12  

The same procedure is applied for saving and expenditure. Since the expenditure may vary 

depending on items, the model tests for total expenditure and separately food expenditure. 

Replacing the investment dependent variable in equations (18) and (19) by the difference of 

saving and expenditure during 2006 and 2008, the estimation function are:  

Ўὰὲ ίὥὺὭὲὫЎὖὍ  ό Ў‐      ςπ 

ЎὰὲὩὼὴὩὲὨὭὸόὶὩЎὖὍ  ό Ў‐      ςρ 

                                                      
12

 The first-difference regression assumes that the residuals are independent. The sample contains households 
covering all 8 regions, 64 provinces of both  urban and rural areas in Vietnam. Heterogeneity across regions is 
controlled by dummy variables. Hence, it is possible that the impact of price shock may not independent within 
each province, and  this could cause the residuals that are dependent within province and within urban or rural 
areas also. The cluster option  indicates that the households are clustered within area-province and correlated 
within area-province but may not correlated across area- province. The correlations within area- province are 
checked graphically and statistically, and  reveal that correlation coefficient values (between  price shock and  
investment) are fairly diversified.  
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Imperfect credit market 

According to theoretical analysis, given a positive income shock, wealthier producers will invest 

more due to their greater availability of financial sources, whereas the less wealthy producers 

will save or spend more. An alternative possibility is that poor producer takes advantage of 

their higher marginal return on capital relative to that of rich producers. If poor producers gain 

in terms of income from the price shocks, they will invest more in production. Therefore, the 

decision of the producer depends on which effect dominates. The model examines the effect of 

price shocks on investment, saving, and expenditure conditional on initial wealth conditions. 

Initial wealth is captured by both disposable income and loan obtained. We use the total 

income and loan obtained over the last 12 months in 2008 representing for the initial wealth. 

The wealth variable (ὃ) enters the model both linearly and through an interaction term. 

Applying this to equation (14) we get:   

ЎὰὲὯ ЎὖὍ ЎὖὍz ὃ ὃ ό Ў‐      ςς    

In addition, when land serves as collateral, small producers may find themselves credit 

constrained and reduce their investment. Although the theoretical model does not allow us to  

distinguish the effects of credit constraints or increasing return to scale, the model examines 

the total effect of price shocks on investment conditional on land size. Similarly to the initial 

wealth, the land size in 2006 variable (ὒ) enters linearly and as an interaction term with the 

price index. 

ЎὰὲὯ ЎὖὍ ЎὖὍz ὒ ὒ ό Ў‐      ςσ 

2.6. Estimation results 

2.6.1.The effects on investment, saving and consumption in general 

This section uses the theoretical and empirical models to test the hypothesis that households 

increased investment, or alternatively that households increased saving and consumption. As 

shown in the theoretical analysis, households gain income from positive price shocks and this 

leads to adjustment of their spending allocation. By taking advantage of the higher prices, 

households can boost investment in order to increase farm profit. In that analysis we assumed 

that households were risk-neutral. They prefer to increase investment in the absence of credit 

constraints to undertake the required amount of investment in relation to  high future 

expected price. Instead, households may leave investment unchanged and increase saving or 
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consumption if credit constraints impedes their ability to expand the cultivation. Households 

also can adjust their expenditure baskets depending on price of different goods. The model 

therefore also distinguishes the impact on total expenditure and food expenditure.   

Table 2.8 reports the first-difference estimation of equations (19, 20 and 21) to evaluate the 

effects of overall the price spike. Panel A shows  result of price index measured by share of  

total output revenue, and Panel B shows result of price index measured by share of sole output 

revenue. The impacts on the investment, saving and food expenditure  are positive, with an 

exception of total expenditure. The effects of both price indices are quite similar. The first 

column shows statistically significant positive effect of price shocks on investment at less than 

the 1 percent level. This implies that households which experienced  higher level of price shocks 

expanded production by increasing fixed assets investment. The effect of the price shocks on 

saving is positive, but not statistically significant. Hence, there is no evidence that households 

are influenced by precautionary motives to save in order to smooth consumption. In addition, 

estimation reveals that the price shocks have a negative effect on  total expenditure and a 

positive effect on food expenditure, but again the effects are not statistically significant.  

2.6.2. The effects in relation to market imperfections 

This section considers the effects of the price shocks on decisions in relation to investment, 

savings and consumption decisions incorporating with financial conditions (income, loan and 

land) levels as a measure of financial constraint. There are two options to measure those initial 

financial variables in terms of timing, in 2006 or in 2008. Each wave of survey collected the 

information over  the past 12 months. For instance, household income in the 2006 VHLSS 

survey was the income that households obtained during previous 12 months until the day they 

were interviewed in 2006. We use financial conditions in 2006 as a proxy for initial financial 

variables. This is in line with the period of price shocks used between the two waves of survey.  

The followed results are estimated from the equations (22, 23).  

 Income 

In the theoretical model, less wealthy households may decrease investment or leave it 

unchanged and increase savings and consumption due to borrowing constraints. They also may 

increase investment due to the higher marginal return to capital. Financial wealth is firstly 

measured by income per capita in 2006. Table 2.9 shows the estimates of price shocks 

conditional on income per capita in 2006 as initial financial situation. The interaction term 

between income and price shocks has significant positive parameters on investment and saving, 

and significant negative parameter on total expenditure. This parameter is negative on food 

expenditure but not statistically significant. This shows that the effect of price shocks has a 
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positive effect on investment conditional on available income in 2006. To compare the 

magnitude of the effect, we need to compute the marginal effect.  From the estimated model 

in Panel A,  the marginal impact of price shocks during 2006-08 on investment is: 
Ў

Ў

τȢρψυπȢυχτzὃ, where the mean of total income per capita in 2006 is 8.65, hence the 

marginal effect for mean income is 0.78. This effect is interpreted as, at mean of income, 

investment increases 78 percent point for every one unit increase in price index. Analogously, 

the marginal effect of the price shock index measured by share of sole revenue  is: 
Ў

Ў

ρȢφςππȢςωφzὃ, and the effect is 0.94. As in the general case, this finding shows that  the 

more market-oriented households are likely to response more to positive price shocks.   

Access to loans   

Table 2.10 shows the  estimated results of price shock impact conditional on value of loan 

obtained. The parameters of the interaction term between the loan variable and price shocks 

are statistically significant positive for only investment. Based on the parameters of the direct 

effect in Panel A, the interaction term and mean of loan obtained at 3.286, 
Ў

Ў
πȢυπσ

πȢρρρzὒ, we can compute the effect to be equal to 0.868. Similarly, the effect of the price 

index measured by sales value in Panel B is 0.979 and higher than the price index of total value 

in Panel A . This implies that households those which had access to higher loan are likely to 

increase investment, and households with more market-oriented productions respond more. 

Thus, as in the case of income, households with higher loans have more incentive to increase 

investment, but not saving. The effect of loans has a lower magnitude of parameter. This could 

be explained as value of loan accounts for only a fraction of total income. The household may 

use alternative financial sources, for example, from remittances, social welfare, etc. which 

could constitute a larger share in total income of household than loan obtained (as shown in 

descriptive statistic, Table 2.7).   

Farmland 

As referred above, the survey only provides information on land used to grow crops in the 

previous 12 months. This could be lower or higher than the actual area landholdings. To match 

with the income and loan variables above, the analysis test for land used in 2006. As in the 

empirical framework, the farmland is a factor of production and can become a financial source 

when it serves as collateral for obtaining credit. The larger the producer is, the higher possibility 

he has access to a greater value of credit. Thus, the theoretical model predicts that the smaller 

producers have less incentive to increase investment due to the borrowing constraint when 

facing positive income shocks. Instead, they will increase saving and consumption.  
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Table 2.11 shows that the results of the impact of price shock when interacted with farm land. 

The land used in linear variable and interaction variable have statistically significant effect on 

investment only with the price index of total value in Panel A. Interaction term of land size and 

price shock negatively affects on investment. With the mean of land size in 2006 is 2.2, the 

marginal effect of the price shock on food spending conditional on mean of land size,  
Ў

Ў
πȢψπρπȢςρφzὒὥὲὨ, is 0.326.  Therefore, the larger farmer tends to decrease 

investment in response to higher price shocks. 

Tobit model to deal with zero investment 

The results report significant and consistent effect of price shock on investment and also in 

relation with financial conditions. We now further focus on investment equation by other 

empirical test. We observe in this sample that there are around 11 percent of households who 

did not spend on fix assets.  Therefore, the Tobit model is employed to control the effect of 

households with zero investment against the case of households with positive investment.   

Table 2.12 shows  estimated effects of price shock on investment. All tests still take into 

consideration of regional dummy variables and area-province clusters. In both Panel A and B, 

price shocks have positive effects on investment, and interaction terms with income and loan 

have positive effect on investment, except for the case of land with negative effect. The results 

are all similar to those of first-difference tests in terms of magnitude and sign.  

The effects in 3D space charts  

In order to visualize the estimation results with interaction term, I illustrate the effects on 

investment of income, loan obtained, and land in hyper-plane graphs. Based on the statistically 

significant results, the effect on dependent variables are computed from estimated parameters 

of independent variables. A three dimensional surface chart is created on three-axis space 

which represents for these three variables in each regression function. Scale of each axis falls 

into the distribution  (min and max values) of  independent variable that axis represents. 

Colours on the surface chart are associated with changes of the value or the effect  on 

dependent variable and specified in the data band. The lighter the colour indicates the higher 

value of effect.  The lines between data bands and lines within data bands  corresponds to 

gridlines on the chart walls and chart floor.  

Figure 2.6A shows the effect of investment on fix asset investment conditional on income. As 

we can see, the surface of the chart in the region of lowest income moves to downward in 

investment axis along increasing price index. Whereas, the surface of the chart in the region of 

higher income constantly converts to upward trend and appears to be steepest at highest 
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income. We can alternatively navigate that, at the lowest price index, the area of the chart goes 

down along higher income, which shows a decreasing trend of investment. In contrast, at the 

highest price index, the area of surface goes up along higher income, and hence shows the 

revert effect of investment.  Figure 2.6B depicts the effect on investment of the price shocks 

conditional on loan obtained. In this case, the chart shows that change in effect on investment 

of higher price index is less significant between lowest and highest loan. This also is referred as 

the lower parameter of interaction terms of loan than that of income. In contrast, Figure 2.6C 

illustrates the negative effects of the price shocks on investment conditional on land size, 

respectively.  

2.7. Conclusion  

This study has investigated the short-term impact of the food price crisis on productive 

investment, saving and expenditure decisions in Vietnam by using panel data covering 2006 and 

2008 and in conjunction with regional food price indices. The empirical results show a positive 

impact of higher food prices on only fix asset investment over the crisis period. The impact of 

the price shocks are positive on saving and negative on total expenditure, but both are not 

statistically significant. Moreover, when the price shocks are incorporated with financial 

condition, the findings reveal that the effects of household income, loan obtained and land size 

matter. Higher-income households tended to invest more in response to higher level of the 

price shocks and those with higher loan obtained also tended to invest more. Whereas the 

higher-income households and larger-landholding households respectively were likely to 

decrease total expenditure and food expenditure. Higher-income households also saved more 

to respond with higher level of the price shocks. This implies that low-income households tend 

to be more constrained as the result of imperfect financial markets and hence are unable to 

increase productive investment as much as they might have wished.  

Based on this empirical evidence, the study shows the important role of capital in investment 

decision in production with higher expected profit. The poor farm households are under-

capitalized and subject to be more vulnerable. The positive food price shocks not only caused 

the negative impact of the poor (since they are likely to be net food consumers) but also 

broaden the gap with the rich farmers. The implication therefore suggests that mitigating the 

credit constraint can both reduce poverty and increase the investment in productive assets. 

Hence the efficiency in input-allocation can lead to higher profit and smoother consumption. 

This binding can be relaxed through mechanisms or policies that provide and assist external 
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financial sources for farmers. Consequently, the investment could further accelerate the long-

term benefit and push upward agricultural production. 13  

 

  

                                                      
13

 The preview of data in Table 2.13 reports the significant increase in income by an increase in production 
investment during global crisis in short-term. 
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Tables 

 

Table 2.1: Structure of Vietnam economy  in 2007 

   Share of total (%) Export 
intensity* 

Import 
intensity**    GDP Employment Exports Imports 

Total GDP 100 100 100 100 100 100 
Agriculture 22.1 53.9 7.6 2 21.3 8.4 

 Crops 13.4 36.6 4.6 1.4 23.3 10.3 

 Livestock 2.7 8.5 0.4 0 7.4 1.6 

 Forestry/Fishing 5.9 8.8 2.6 0.6 23.4 8.2 
Industry 41.7 19.9 76.1 85.4 38.5 48.7 

 Mining  10.9 0.9 19 0.6 82.9 14.9 

 Manufacturing 20.1 13.3 57.1 84.9 40.7 57.8 

  Agro-processing 5.8 4.1 12.5 4.3 33.5 20.3 

  Textiles/clothing 3.7 2.2 25.8 15.3 68.6 62.2 

  Wood/paper 1.4 0.8 2.9 3 34.9 44.2 

  Fuel/chemicals 2.8 2.3 3.2 22.5 21.8 74.7 

  Metals/machinery 4.4 3 11.9 38.5 36.8 70.4 

  Other 2.8 1.4 1.4 2.7 8.1 17.6 

 Others 10.7 5.7 0 0 0 0 
Services 36.2 26.1 16.3 12.6 22 20.5 

Source: Calculation of Thurlow et al. (2010) using the 2007 social accounting matrix Arndt et al. 
(2009) 
Note: (*) Export intensity is the share of exports in gross domestic output. (**) Import intensity 
is the share of imports in total demand of input.  
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Table 2.2: Share of crop production in 2006  

 

Rice Other 
staples 

Vegetables Total 
sample* 

Total sample / 
Total survey 

Red River Delta 83.13 6.69 10.18 100 85.54 
North East 65.40 20.04 14.57 100 77.95 
North West 56.14 30.53 13.33 100 82.55 
North Central Coast 72.41 15.95 11.64 100 73.97 
South Central Coast 75.36 15.36 9.28 100 81.25 
Central Highlands 48.38 33.12 18.50 100 63.40 
North East South 58.52 29.18 12.30 100 73.16 
Mekong River Delta 83.52 1.88 14.60 100 84.89 
Total 72.52 14.87 12.61 100 79.85 

Source: Calculation from the 2006 VHLSS. 
Note: (*)Total sample refers to crops used in the paper, which are excluded perennial, industry, 
fruits from  total crops collected in the survey.  
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Table 2.3: Basic information of farm households 

Panel A: Sample from VHLSS 2006 
  

   
Quantiles   

Variable N Mean S.D. Min 0.25 Median 0.75 Max 
Land (acres) 2,531 2.09 3.55 0 0.65 1.26 2.17 72.03 
Crop expenditure (total) 2,285 4,339 9,553 2 1,271 2,256 3,820 190,264 
Crop expenditure (per area)   2,285 2,154 2,794 82 1,400 1,961 2,443 93,474 
Crop income (total) 2,303 5,583 8,065 -29,462 1,953 3,866 6,190 182,852 
Crop income (per area)   2,303 3,740 11,523 -85,684 2,150 2,860 3,699 492,241 
Crop income (per capita)  2,303 1,262 1,706 -9,821 499 896 1,462 36,570 
Household size 2,303 4.52 1.66 1 4 4 5 15 
Age of hh head 2,303 47.77 13.01 19 38 46 56 89 
Education of hh head 2,303 2.69 0.83 1 2 3 3 5 

Source: Calculation from the 2006 VHLSS. 
Note: All the values are deflated to price in January 2006  

 

Panel B: Sample from VHLSS 2008 

    
Quantiles 

Variable N Mean S.D. Min 0.25 Mdn 0.75 Max 
Investment *  2,053 461 4147 1 26 55 118 142041 
Land (acres) 2,303 2.32 5.08 0.00 0.72 1.28 2.24 158.08 
Crop expenditure (total) 2,282 5,418 16,751 1 1,336 2,458 4,384 533,775 
Crop expenditure per land 2,282 2,498 5,837 23 1,514 2,156 2,807 188,799 
Crop income (total) 2,303 6,930 17,118 -47,607 2,228 4,268 7,236 606,523 
Crop income per land  2,303 4,048 7,636 -160,618 2,387 3,306 4,266 194,793 
Crop income (per capita)  2,303 1,652 4,846 -9,521 560 1,047 1,756 202,174 
Household size 2,303 4.39 1.71 1 3 4 5 14 

Source: Calculation from the 2008 VHLSS. 
Note: All values are deflated to price in January 2006. (*) Asset investment is decomposed into 
groups of items purchased in the table below. 
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Table 2.4: Investment on fixed assets, 2007-08 (VND 1,000) 

  
   

Quantiles 
Variables Obs. Mean S.D. Min 0.25 Median 0.75 Max 
Agricultural tools* 2036 87 156 1 24 47 95 3,591 
Minor repair assets** 314 124 310 2 22 49 100 3,344 
Rice milling machine 9 4,570 2,528 865 2,847 3,472 6,636 8,329 
Harvesting machine 13 6,189 12,702 266 530 641 8,742 46,418 
Pesticide sprayer 7 6,820 15,034 230 1,062 1,235 1,878 40,896 
Tractor 4 35,379 56,194 883 3,609 10,710 67,148 119,211 
Tractor plough 22 12,737 14,998 1,272 4,695 8,671 15,432 72,055 
Cart 20 962 508 412 596 897 1,097 2,481 
Pump 42 2,828 4,542 177 733 1,461 3,194 26,780 
Power generator 3 3,312 2,642 581 581 3,498 5,856 5,856 
Total 2060 463 4,141 1 26 55 119 142,041 

Source: Calculation from the 2008 VHLSS. 
Note: All values are deflated to price at January 2006. (*)Agricultural tools include small and 
non-durable tools such as: sickles, shears, shovels, jackknifes, etc. (*) and (**) are expenditure 
of production which spent during last 12 months. The other items are fixed assets which were 
bought during 2007-2008 and have value over 500,000 VND at time purchased.  
 
 
Table 2.5: Variation of monthly commodity price indices, 2006-08  

 
Coefficient of variation  

Autocorrelation 
  1 month 6 months 
Rice 0.29 0.98 0.71 
Other staples 0.22 0.99 0.93 
Vegetables 0.12 0.98 0.76 

Source: Calculation from data of GSO  
Note: Period during the two rounds of survey, from May 2006 to November 2008 
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Table 2.6: Variable description 

1 Price volatility The sum of change in price indices of 3 crops (rice, other staples and 
vegetables) during the period between the two surveys 2006-2008 and 
weighted by  revenue shares of each crops. 

2 Investment Log of total expenditure on fixed assets during 2007-2008 (table 4) 

3 Saving Log difference of saving amount (total income minus total expenditure) 
between 2006 and 2008. 

4 Living expenditure Log difference of food, nonfood and other annual consumption 
between 2006 and 2008. 

5 Fix/Durable expenditure Log difference of spending on repaired and purchased fix assets, 
durable goods, and house/land  between 2006 and 2008. 

6 Other expenditure Log difference of debt repayment, lending, buying gold, or silver, 
deposit, buying insurance, big investment, other kind of fee, tax, 
donation, etc. between 2006 and 2008 

7 Total income Log disposal income in 2006 and 2008  

8 Income 1 Log income from wages, farm and non-farm, and business in 2006 and 
2008 

9 Income 2 Log income from remittances, social allowance, pension, insurance, 
subsidies, interest of saving account, bonds, etc. in 2006 and 2008 

10 Income 3 Log income from selling means, leasing equipment, withdrawing 
account, borrowing, advanced payment, etc. in 2006 and 2008 

11 Loan Log of loan obtained in 2006 and 2008 

12 Land 2006 and Land 2008 Size of land used for cultivating crops (acres) in 2006 and 2008. 

Note: Variables (except 1 and 12) are adjusted in per capita and deflated in January 2006. 
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Table 2.7: Financial sources of households in 2006 and 2008 (VND 1,000) 

      2006     2008   

      
Continuing 

HHa 
Out HHb  In HHc 

 Continuing 
HH 

Out HH  In HH 

Total income 7,305 9,528 11,115   8,386 12,406 11,141 

 
Income 1  4,850  6,007  5,848   5,499  7,008  6,578 

 
Income 2  1,094  2,014  2,847   965  2,305  1,811 

 
Income 3  1,360  1,506  2,419   1,921  3,093  2,752 

Total expenditure 6,217 8,050 9,067   7,818 12,442 9,648 

 
Food  2,103  2,546  2,629   2,450  2,884  2,975 

 
Non-food  1,829  2,720  2,813   2,257  2,864  3,110 

 
Fix/durable  1,284  1,185  1,736   1,700  3,158  1,408 

 
Other spending  1,472  2,196  2,688   2,094  4,226  3,066 

Saving= Inc. - Exp. 1,579   2,308   2,466     1,093   1,284   2,281   

 
                                          

Loan  990   1,782   1,731     2,138   1,224   2,364   

 
                                          

Obs.  2,303 225 168 
 

2,303 225 168 
% of obs.  85.28 8.51 6.21   85.28 8.51 6.21 

Source: Calculation from the 2006 and 2008 VHLSS. 
Note: a, b, c  respectively refer to households continued to cultivate crops during the period of 
2006-08, households stopped cultivating in 2008, and households started cultivating in 2008. 
The values are per capita and deflated in January 2006.  
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Table 2.8: Estimated effect of price shocks, 2006-08 

Panel A: Price index measured by share of output revenue 

 

Investment Saving Total exp. Food exp. 

Price Index 0.903***  0.368 -0.008 0.043 

 
(0.224) (0.309) (0.065) (0.035) 

Intercept 2.051***  -1.809***  0.194 0.081 

 
(0.419) (0.570) (0.120) (0.064) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.040 0.008 0.004 0.024 

     Panel B: Price index measured by share of sole revenue 

 

Investment Saving Total exp. Food exp. 

Price Index 1.014***  0.083 -0.033 0.033 

 
(0.114) (0.227) (0.043) (0.024) 

Intercept 1.752***  -1.299***  0.242***  0.095** 

 
(0.240) (0.449) (0.087) (0.046) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.079 0.008 0.005 0.024 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Table 2.9: Estimated effect of price shocks and income by first-difference model 

Panel A: Price index measured by share of output revenue 

 

Investment Saving Total exp. Food exp. 

Price Index (PI) -4.185** -2.177 0.266 -0.312 

 
(1.696) (3.753) (0.814) (0.392) 

Total income * PI 0.574***  0.277 -0.037 0.038 

 
(0.196) (0.431) (0.094) (0.045) 

Total income  -1.060***  -1.019 -0.228 -0.194** 

 
(0.358) (0.774) (0.172) (0.081) 

Intercept 11.443*** 7.274 2.244 1.811** 

 
(3.127) (6.765) (1.484) (0.713) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.045 0.014 0.078 0.064 

     Panel B: Price index measured by share of sales revenue 

 

Investment Saving Total exp. Food exp. 

Price Index (PI) -1.620* -0.803 0.072 -0.206 

 
(0.960) (2.125) (0.632) (0.237) 

Total income * PI 0.296***  0.089 -0.018 0.024 

 
(0.107) (0.240) (0.073) (0.027) 

Total income  -0.514** -0.696 -0.267* -0.171***  

 
(0.207) (0.432) (0.142) (0.052) 

Intercept 6.345***  4.952 2.642** 1.629***  

 
(1.876) (3.853) (1.226) (0.460) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.082 0.013 0.081 0.064 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Table 2.10: Estimated effect of price shocks and loan by first-difference model 

Panel A: Price index measured by share of output revenue   

 

Investment Saving Total exp. Food exp. 

Price Index (PI) 0.503** 0.227 0.002 0.048 

 
(0.250) (0.380) (0.076) (0.044) 

Loan * PI 0.111***  0.054 -0.006 -0.001 

 
(0.040) (0.074) (0.011) (0.007) 

Loan -0.198***  -0.021 -0.007 0.005 

 
(0.074) (0.140) (0.020) (0.012) 

Intercept 2.773***  -1.800** 0.235 0.060 

 
(0.474) (0.716) (0.144) (0.079) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.046 0.013 0.014 0.025 

     Panel B: Price index measured by share of sales revenue 

 

Investment Saving Total exp. Food exp. 

Price Index (PI) 0.785***  -0.185 -0.008 0.043 

 
(0.138) (0.304) (0.059) (0.031) 

Loan * PI 0.059***  0.074 -0.007 -0.002 

 
(0.020) (0.051) (0.009) (0.004) 

Loan -0.109***  -0.065 -0.004 0.008 

 
(0.040) (0.108) (0.018) (0.008) 

Intercept 2.182***  -1.029* 0.254** 0.064 

 
(0.292) (0.612) (0.122) (0.059) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.083 0.013 0.015 0.025 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Table 2.11: Estimated effect of price shocks and land by first-difference model 

Panel A: Price index measured by share of output revenue 

 

Investment Saving Total exp. Food exp. 

Price index (PI) 0.801***  0.207 -0.005 0.070* 

 
(0.210) (0.357) (0.077) (0.041) 

Land * PI -0.216** 0.046 0.004 -0.019 

 
(0.080) (0.152) (0.022) (0.015) 

Land  0.570***  -0.032 -0.011 0.033 

 
(0.168) (0.310) (0.045) (0.028) 

Intercept 1.886***  -1.637** 0.196 0.039 

 
(0.392) (0.665) (0.141) (0.073) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.107 0.010 0.005 0.027 

     Panel B: Price index measured by share of sales revenue 

 

Investment Saving Total exp. Food exp. 

Price index (PI) 0.837***  -0.007 -0.028 0.050** 

 
(0.113) (0.241) (0.049) (0.025) 

Land * PI -0.027 -0.003 -0.002 -0.024 

 
(0.070) (0.160) (0.021) (0.018) 

Land  0.183 0.069 0.001 0.043 

 
(0.142) (0.328) (0.043) (0.035) 

Intercept 1.806***  -1.265***  0.239** 0.074 

 
(0.227) (0.474) (0.096) (0.047) 

Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 2,303 2,303 2,303 
R-squared 0.130 0.010 0.005 0.028 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Table 2.12: Estimated effect of price shocks by Tobit model  

Panel A: Price index measured by share of output revenue 

 
Investment 

Price index 1.074***  -4.726** 0.610** 0.985***  

 
(0.271) (2.006) (0.293) (0.258) 

Income*PI 
 

0.654***  
  

  
(0.233) 

  Income 
 

-1.224***  
  

  
(0.430) 

  Loan*PI 
  

0.130***  
 

   
(0.047) 

 Loan 
  

-0.235***  
 

   
(0.087) 

 Land * PI 
   

-0.243***  

    
(0.090) 

Land 
   

0.631***  

    
(0.187) 

Intercept 1.963** 12.786*** -0.593 1.329** 
  (0.637) (3.738) (0.514) (0.575) 
Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N (censored) 2,303 (250) 2,303 (250) 2,303 (250) 2,303 (250) 
Log pseudolikelihood -4670 -4664 -4595 -4595 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Panel B: Price index measured by share of sole revenue 

 
Investment 

Price index 1.207***  -2.338* 0.922***  1.025***  

 
(0.160) (1.317) (0.178) (0.156) 

Income*PI 
 

0.399***  
  

  
(0.150) 

  Income 
 

-0.720** 
  

  
(0.294) 

  Loan*PI 
  

0.075***  
 

   
(0.027) 

 Loan 
  

-0.142***  

   
(0.054) 

 Land * PI 
   

-0.243***  

    
(0.090) 

Land 
   

0.631***  

    
(0.187) 

Intercept 1.748***  8.137** 2.289***  1.329** 
  (0.431) (2.634) (0.469) (0.575) 
Regional dummies Yes Yes Yes Yes 
Area-Province clusters Yes Yes Yes Yes 
N 2,303 (250) 2,303 (250) 2,303 (250) 2,303 (250) 
Log pseudolikelihood -4618 -4614 -4613 -4595 

Note: ***, **, *  denote the level of significance at 1%, 5%, and 10%. Standard errors are in 
parentheses and clustered at the area (rural/urban) and provincial level. The seven regional 
dummies are included but not reported.  
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Table 2.13: Preview of survey data 

Panel A: Log of increase in crop income across quantiles of investment 
Quantiles of investment Q1 Q2 Q3 Q4 Q5 
Increase in crop income -0.237 -0.065 0.152 0.204 0.316 

 

Panel B: Log of investment across quantiles of price volatility 
Quantiles of price volatility Q1 Q2 Q3 Q4 Q5 
Investment 3.247 3.825 3.933 3.814 3.573 

Note: *** significant at the 1%, ** significant at the 5 %, * significant at the 10 %. Standard 
errors are in parentheses and clustered at the provincial level. The dummy variables are 
included in the test but not reported.  

 

Table 2.14: Distribution of households' access to credit market in formal and informal 
markets 

Panel A: Indonesia 
    Poorest Poor Less poor 
Formal 

    
 

% access 13 17 34 

 
Amount (US$) 3 26 154 

Informal 
    

 
% access 78 81 58 

  Amount (US$) 11 13 19 

Source: Data is from survey in two districts of Central Sulawesi Province, Indonesia where the 
poverty rate is relatively high (46.1 % in 2004) compared to other districts (Nuryartono, 2006).   
Note: Data is in poor group of the survey.  

 

Panel B: Vietnam  
    Low Medium High 
Formal 

    
 

% access 29 35 43 

 
Amount (US$) 329 509 1,509 

Informal 
    

 
% access 19 20 19 

  Amount (US$) 210 368 973 

Source: Calculation from the 2006 VHLSS.  
Note: Data of the survey covers the whole country.   
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Figures 

 

Figure 2.1: International FAO food price indices during 2005-2009  

 

SourceΥ C!hΩǎ ŘŀǘŀōŀǎŜΦ  
Note: The FAO food price index is a measure of the monthly change in international prices of a 
basket of food commodities. It consists of the average of five commodity group price indices, 
and weighted with the average export shares of each of the groups. Similarly, each of the 
followed five group (Meat, Dairy, Cereals, Oils and Fats, Sugar) commodities is computed from 
average prices of a basket of that specific group and also weighted by world average export 
trade shares.  These price indices are normalized at 100 percent in January 2005.  
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Figure 2.2: Growth rates by sectors in Vietnam, 2000-2009 

 

Source: Statistical yearbook of Vietnam 2009, GSO. 

 

 

Figure 2.3: Price indices of rice in Thailand and Vietnam, 2005-2009  

 

Source: (*) Calculation from data of Ministry of Finance, (**) calculation from data of GSO. 
Note: (i) Ordinary rice retail and paddy farm-gate price indices  are from Vietnam. 
(ii) The prices are monthly available, except for farm gate price of paddy (unhusked rice), so all 
prices are converted to quarterly prices for comparable purpose. Prices are normalized at 100 
percent in January 2005.  
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Figure 2.4: Monthly retail price indices of main crops in Vietnam, 2005-2009 

 

Source: Calculation from data of GSO.  
Note: The price indices are normalized at 100 percent in January 2005.  
 

Figure 2.5: Retail price indices of ordinary rice across regions in Vietnam,  2005-2009 

 

Source: Calculation from data of GSO 
Note: The price indices are normalized at 100 percent in January 2005.  
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