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A Multivariate Tobit Estimation of Rural Land Rental and 
Labor Market Participation Decisions of Farm Households 
in Ethiopia

Zegeye Tirfe*   Kim Kyung-Ryang**   
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Abstract
The paper tries to identify factors that affect rural households’ joint participation in 

rural labor and land rental markets. The study used a multivariate Tobit/mixed model 

that considers the existence of endogeneity and cross-equations interdependences to 

analyze rural land rental and labor markets. The estimation results show households 

who are well endowed with economically active labor force, oxen, a social network, 

and farming resources are more likely to participate as a tenant in land rental markets. 

Similarly, landless and near-landless households as well participate as a tenant in land 

rental markets. In contrast, households who are less endowed with farming skills and 

farming inputs are more likely to rent out their land and then engage in off-farm 

work. As a result, it is momentous to design a proper policy that promotes and re-

shapes the rural financial service for smallholder farmers for both on-farm and 

off-farm activities. We found that education is the most valuable asset for rural farm 

households to pursue opportunities in agriculture, obtain skilled off-farm work, and 

start a business in the rural non-farm economy. Yet, the education level in rural 

Ethiopia is very low. Hence, it is important to design appropriate basic adult educa-

tional programs, and open farmers training centers for rural farmers that promote 

technical and business skills in the agriculture and rural off-farm economy. Off-farm 

employments absorb surplus labor from agriculture. Hence, it is important to design 

appropriate policy in order to improve the rural off-farm economy in a rural part of 

the country. Finally, we recommend policy makers to see the off-farm economy as 

one component of rural growth and transformation strategy and remove any barriers 

that limit farmers’ entry to off-farm employments.

* Ph.D Scholar, Department of Agricultural and Resource Economics, Kangwon National University

** Professor, Department of Agricultural and Resource Economics, Kangwon National University, Corresponding author. 
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1. Introduction

1.1. Background and justification

Ethiopia is the second populous country in Africa. As in many developing countries, 

agriculture has a significant role in the economy. In 2017, the share of agriculture in Ethiopia’s 

gross domestic product (GDP) was about 35.8 percent, the industry contributed about 22.2 

percent, and the service sector contributed about 42 percent. Agriculture is a source of 

livelihoods for most of rural people in the country.

The World Bank (2008) proposed three complementary pathways to move households in the 

rural area out of poverty. The first pathway is through farming that needs access to land. The 

second pathway is through the rural labor market and the rural off-farm economy to diversify 

livelihoods and eventually leave agriculture. The last one is migrating to cities or other 

countries. Farming can facilitate the labor and migration pathways, and off-farm income from 

the rural off-farm economy can help and facilitate farming as a pathway to move out of poverty 

in the rural area of developing countries. The proposed pathways are complementary and 

interdependent. They are not separate; one pathway facilitates the other pathway.

Based on the findings of the previous studies, land rental markets encourage farm 

productivity and remarkably increase incomes of land-constrained households for some reasons 

(Jin and Jayne 2013; Deininger and Jin 2002). The first one is that a land rental allows the 

marginal productivity of land to be the same across farm households with different land-labor 

endowment ratios, and it increases allocative efficiency. Secondly, a land rental allows 

households with a relative advantage in agriculture or off-farm employments to specialize, 

hence it increases both farm and off-farm incomes. Finally, a land rental market also increases 

households’ on land investment incentives, because households that participate in such 

investments can collect the benefits through higher land rental prices when they engage in 

off-farm employment in the future. 
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Secure and well-defined land rights are critical to facilitate low-cost transfers of land in order 

for the non-farm economy to develop (Deininger 2005). In contrast, insecure land rights 

influence rural households’ labor allocation, and shorten migration duration for off-farm 

activities, preventing rural people from moving out of agriculture to off-farm activities. 

The development of off-farm employment plays a significant role in improving agricultural 

productivity and rural household incomes (Taylor et al. 2003). First, off-farm employment can 

absorb surplus labor from the agriculture sector. The remaining households in agriculture can 

consolidate their farmland, enlarge the scale of farming, and specialize in labor-intensive and 

high-value agricultural production. As a result, it increases the productivity of both land and 

labor. Second, off-farm income can supplement households’ income and increase households’ 

ability to invest in agricultural inputs. Finally, off-farm work can diversify households’ income 

and lessen the risks resulting from relying only on agricultural production.

Taking this into account, off-farm work has recently become one of the major income 

diversification strategies practiced by landless and smallholder farmers in developing countries. 

Off-farm work offers employment opportunities for increasing rural population. The 

importance of off-farm activities as a source of income, and way out of poverty among farm 

households in developing countries is well known. Although agriculture is the dominant sector 

in most developing countries, the rural economies in such countries are composed of both 

off-farm and farm activities. Generally, off-farm work is an essential component of the rural 

economy in most developing countries.

In Ethiopia, during the socialist era, households were legally restricted from participating in 

land rental and labor markets from 1975 to 1991. The new land reform in 1995 officially 

allowed land rental and labor markets in the country. After the reform, participation in labor and 

land rental markets has increased, even though rural land and labor markets are still poorly 

developed (MoARD 2010). Rural off-farm activities also play an important role in income 

generation, employment creation, and enhancing farm production, though agriculture is the 

main sector where many households make living in the country. 
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Pereira and Sumner (1990) suggested that in most developing countries, farm households’ 

decisions regarding farm operation and off-farm income diversification employment are closely 

related. But, most of the literature concerning land market and off-farm development in rural 

Ethiopia has focused on either the land or the off-farm activities. Several studies in Ethiopia 

have analyzed separately household’s participation decisions in off-farm employment (Zegeye 

and Kim 2016; Woldenhanna and Oskam 2001). In the same way, there are several studies on 

land rental markets participation of the farm households (Deininger et al. 2011; Holden et al. 

2011). However, these studies ignored the potential interdependence of land rental market and 

off-farm work participation decisions on each other in rural areas. The analyses of land market 

and off-farm employment participation decisions should take into account the potential 

interdependence of land and labor allocation decisions.

Thus, looking into the link between off-farm work and land rental market, and identifying 

determinants of participation is very important before policy measures are taken to promote 

rural labor market and land market in the country. It is our understanding that there is no 

research that analyses households’ joint participation decisions on land market and off-farm 

employment in rural Ethiopia. The objective of this study is to examine determinants of farm 

households’ joint participation decision in off-farm employment and land rental markets. The 

findings of the study have important policy implications: given high-income return from 

off-farm employment, the government should design proper policies to improve the 

performance of rural land and labor markets.

The remaining parts of the study are ordered as follows. Section 2 reviews some important 

related literatures. Section 3 describes a brief theoretical framework of how farm household 

derives income from agricultural production, land rental market, and off-farm employment, and 

describes the source of data and model estimation strategy.  Section 4 focuses on the synthesis 

of empirical evidence on joint determinants of a land rental market and off-farm employment in 

the study area. Finally, section 5 of the paper presents conclusions and policy implications of 

the study.
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2. Literature Review

Previous studies disclosed that as a result of the prevalence of multiple market imperfections 

farm households’ decisions regarding farm operation and off-farm employment are made 

jointly (Binswanger & Rosenzweig 1986; Pereira & Sumner 1990). The link between land 

rental markets and off-farm employment is well documented in the literature (Kung 2002; Yao 

2000; Zhang et al. 2004). Some of these studies showed that access to employment 

opportunities off the farm was associated with more transactions in land rental markets. Others 

showed that the development of a land rental market encouraged participation in off-farm 

employment activities (Shi, Heerink, & Qu 2007). These results suggest that any gain from 

participation in land rental markets can be affected by the availability of off-farm employment 

opportunities in rural areas. Likewise, demand for land can improve the development of land 

rental markets, thereby encouraging land supply to the market and participation in off-farm 

jobs. This implies that participation in the off-farm jobs in rural areas is contingent on the 

presence of well-functioning land rental markets and institutional settings that improve the 

security of tenure of farm households in developing countries.

2.1. Determinants of farm households’ participation in land rental markets

The presence of multiple market imperfections in non-land factors was suggested as being 

the rationale for the emergence of tenancy markets in rural areas (Binswanger & Rosenzweig 

1986; Pereira & Sumner, 1990). For instance, a credit market imperfection may prevent 

small-scale farmers with liquidity constraints, as well as landless workers, from borrowing in 

the same way as the better-off households on the on-going market price. This implies that 

despite their family labor advantage, credit-constrained small-scale farmers and landless 

workers may find it difficult to get access to land through a land market and finance their 
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production costs.

Moreover, transaction costs in land rental markets affect farmers’ participation decisions in 

land rental markets (Key, Sadoulet, & de Janvry 2000). Transaction costs in land rental markets 

imply that the effective rent price paid to rent in a land by the lessee is greater than the effective 

rented out price received by the lessor (Key, Sadoulet, & de Janvry 2000). The larger the gap 

between these prices the greater a number of households that opt not to participate in land rental 

markets. 

But, in perfectly functioning factor markets, transaction costs are close to zero, and 

participation in land and labor markets depends on the relative prices of land and labor, the land 

to labor ratio, and the amount of other non-tradable inputs in the household (Otsuka 2007). And 

labor provided from within the family is perceived as having a high incentive to provide effort 

when compared with labor hired from elsewhere, suggesting that small-scale farmers prefer to 

fully utilize their family labor by renting-in more land. 

Related studies conducted in Ethiopia showed that an improvement in security of tenure was 

associated with a higher propensity for land renting transactions (Deininger et al. 2011; Holden 

et al. 2011). Farmers’ participation decisions in land rental markets are also affected by labor 

market imperfections in rural areas. Lack of off-farm employment opportunities in rural areas 

increases the propensity of farm households to farm their own land, thereby decreasing their 

propensity to supply land to the market. Similarly, binding constraints on hired labor can limit 

the demand for renting in additional land, while these constraints increase the propensity of 

labor-constrained farm households to supply land (Pereira & Sumner 1990). In addition, land 

rental transactions in rural areas have been affected by the availability of other non-land factor 

endowments, and farming or managerial ability.
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2.2. Importance of off-farm work

On the other hand, off-farm employment is a broader concept used to denote all work 

performed outside the own farm including agricultural and non-farm activities. Different kinds 

of literature have identified that between 40 and 50 percent of households' income in rural 

Africa originates from rural off-farm enterprises (Lanjouw and Lanjouw 2001). Sara (2007) in 

her study found that on average around 75% of households in rural Ethiopia participate in 

off-farm work and about 31% of the farm households’ income is generated from off-farm work 

implying that income from farm is not enough to support the households economy. The result 

implies that the off-farm income is important for rural households in Ethiopia. 

The motivations to engage in off-farm activities are different across geographical areas, 

communities, and households. However, studies suggest that two factors initiate participation in 

off-farm activities. The push factors force farmers to participate in off-farm activities to manage 

income risk, with off-farm income used as a coping mechanism. These factors include shortfalls 

of agricultural production resulting from temporary failures due to unexpected drought or 

long-term factors like shortage of farmland, poor land fertility, and failures in input and credit 

markets (Reardon 1997; Barrett et al. 2001). Smallholder productions are generally 

characterized by low access to improved technologies, financial services, modern inputs, 

agricultural markets and irrigations services. This is attributed to the variability of incomes 

from the farming sector and thus households are forced to participate in off-farm activities to 

overcome these obstacles. But, the pull factors are incentives that attract households when 

off-farm activities offer a higher return than the farm activities (Barrett et al. 2001). 

Likewise, Barrett and Reardon (2000) have attempted to answer why rural households 

diversify their livelihood and income diversification strategies in rural Africa. They stated that 

farm household diversification into off-farm activities emerges from time-varying or 

diminishing returns to factors of production, from market failures for instance for credit, from 

ex-ante risk management, or from ex-post coping of adverse shocks. When returns to 
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productive assets differ across time, households will diversify their assets and incomes. 

Besides, incomplete markets may encourage farm households to diversify households’ income. 

For instance, a smallholder household endowed with much labor but comparatively little land 

applies some labor to its own farm and hires some out for off-farm work.  

2.3. Determinants of farm households’ participation in off-farm work 

Many kinds of literature have identified possible factors that influenced farm households' 

participation in off-farm work. Farm household characteristics that influenced off-farm 

diversification behavior of the household include age, gender, education of the household head 

and household endowments (Lanjouw and Lanjouw 2001; Escobal 2001).The literature has also 

shown that the available infrastructures that influenced off-farm participation decision of farm 

households are roads, electricity and communication facilities (Lanjouw and Lanjouw 2001; De 

Janvry and Sadoulet 2001; Escobal 2001).

There are barriers that prevent some farm households from diversifying into off-farm 

enterprise activities. The identified barriers include lack of access to formal credit, social 

capital, and market information. Studies report that the lack of household access to formal credit 

has a negative influence on off-farm work participation decision (Woldenhanna and Oskam 

2001). The reviewed literature revealed that geographical location is another key determinant of 

household off-farm participation decision. The location captures the differences in 

socioeconomic characteristics and resource endowment of the localities of the individual 

households. 

De Janvry and Sadoulet (2001) used a multinomial model to examine determinants of 

participation in off-farm work in rural areas. The study identified that the presence of 

economically active family has a higher probability of participation in off-farm activities. 

Regarding the effect of education, they found that households with more years of schooling 

have a higher likelihood of participation over those with fewer years. Greater access to land 
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reduces participation in off-farm wage work.

Babatunde and Matin (2010) in Nigeria tried to examine the determinants of off-farm work 

participation. The study used a multivariate probit model to predict the factors that affect 

participation in different off-farm employment activities. And the Tobit model was used to 

determine the determinants of off-farm income. Education of both the household head and other 

adults, availability of agricultural and non-agricultural machinery, access to electricity and 

water, and households headed by male positively and significantly affect off-farm employment 

participation. Distance to market and family size on the other hand significantly hinder 

participation. Household assets, access to electricity and pipe water encourage off-farm 

employment. 

3. Methodology

3.1. Study area

The study was conducted in Ethiopia. Ethiopia is the second most populous African country. 

It has nine politically autonomous regional states and two chartered cities. The current 

population of Ethiopia is about 105 million. 

Among the nine politically autonomous regional states and two chartered cities, Oromia is 

the biggest and densely populated regional state in Ethiopia. The population of the region is 

about 34 million. Compared to other regions, rural infrastructure is better developed in the rural 

area because it is located in the central part of the country. Most of the big cities and towns of 

the country are found in this region compared to other regions, and this creates opportunities for 

farm households to participate in off-farm activities. The land rental market was noticeably 

developed where population pressure was high, and where land was a scarce resource. Even 
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though the number of administrative zones changes from time to time in the region, during the 

study the region has 16 rural administrative zones and two special cities. Each zonal 

administration is subdivided into administrative districts. Similarly each district is subdivided 

into administrative peasant associations (PAs).

3.2. Theoretical framework

The following conceptual model is adopted from Vranken and Swinnen (2006) and modified 

based on an agricultural household model with imperfect factor markets. The model 

incorporates many factor market imperfections, which are common in the study area. 

Consider a household with endowments of land ( ), labor ( ), and initial wealth ( ) and 

there is no restriction in the participation of land rental and labor markets. This implies that the 

household can generate income from its own farm (IFarm = farm income), land rental, off-farm 

employment (Ioff = off-farm income) and migration. Migration and local off-farm employment 

are the two basic categories of off-farm employment. The income from local off-farm 

employment includes income from wage work and income from self-employment. 

Agricultural output is modeled according to the following function. 

Q = f (A,  , X,   ,  )  [1]

Here, f is strictly increasing, quasi-concave, and twice differentiable. A is the land used and it 

includes land initially owned ( and land rented in (  ) minus land rented out (  ) (i.e. A 

=  +  -  ). The transaction cost (  ) is a cost used for searching, negotiating the terms 

of the contract, increase price for land rented in (r +   ) to be higher than land rented out (r - 

  ) at ceteris paribus for land rent (r). In the current Ethiopian context, land rent in is almost 

made between relatives and very close households due to tenure insecurity. That is the landlord 
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fears losing the land because of policies like the land to the tiller program if they rent out land to 

people who are not close to them. In addition, a land rental market is made between the two 

parties that are between the household heads who rent in land and rent out land; as a result, the 

transaction cost is almost insignificant (  ≈ ). In the study area, farm households may face 

constraints in searching off-farm work opportunities, and in hiring in agricultural labor. This 

results in labor markets imperfection. The significant on farm labor ( ) is almost family labor 

( ), hired labor is insignificant at the current economic condition of Ethiopia. Labor 

endowment of the household  =  +  + here the notations   is on–farm family labor, 

  is local off-farm employment and    is leisure. In the model, X is inputs used with price 

vector of  ,   is household characteristic, and   is managerial or technical skills. 

In the model assumption of rationed off-farm employment opportunities is included by 

setting an upper limit or maximum ( max) to the amount of labor employed off-farm 

( ). The existing non-land agricultural inputs impose a ceiling or maximum on the amount 

of land to be rented ( max) on the household for optimal use of land in (  ). The 

household can rent out (  ) land from their holding and the upper limit or the maximum size 

that the household can rent out ( max) is total farm plot size of the household.

A household can have income (y) from on-farm, off-farm work, and from land rental. A 

household chooses to maximize utility as follows:

            [2], 

with y = f (A,  , X,   ,  ) +  +    [3] 

subject to

  ≤  max [4]

      [5]

         [6]
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  ≤  max [7]

  ≤  max [8]

     ≥     [9]

The first order conditions (FOC) of equations (2 to 9) give the optimal allocation of labor and 

land, and suggest the following structural form of system of equations:

       

        

       [10]  

3.3. Data source

The study was conducted in the Oromia Regional State in Ethiopia. The regional state was 

deliberately selected because it is the biggest and densely populated regional state in the 

country. For this study, 4 zones were randomly selected from 16 rural zonal administrations of 

the region. As a result, East Showa, Arsi, East Hararge, and Bale zones were selected for the 

study. Arsi, East Showa, Bale, and East Hararge zones have 24 districts, 20 districts, 20 

districts, and 19 districts respectively. The study included 2 districts from each randomly 

selected zone. As a result a total of 8 districts were randomly selected. That is Tiyo and 

Munessa districts from Arsi zone, Lome and Boset districts from East Showa, Girawa and Fadis 

districts from east Hararge zone, and Dinsho and Sinana districts from Bale zone were selected 

for this study. Continuing the process, randomly 2 peasant associations (PAs) were selected 

from each randomly selected district. Based on this process, a total of 16 PAs were randomly 
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selected from the selected districts. Following a multistage sampling, 25 (twenty-five) farmers 

from each PA were selected. The 25 farmers were selected by proportional allocation to land 

rent participant and non-participant farm households. Land rent participant farmers were 

randomly selected from the lists of the farmers’ land rental contractual agreement document 

available in the PAs’ office. The non-participating farmers were randomly selected from the 

lists of the farmers’ available in the PAs’ administrative office. For the study, 400 (=25 * 16) 

farmers were randomly selected using the methods above. The data was collected by 

questionnaire method. During data collection, the household head of the family participated in 

the survey. Unavailable farmers during data collection were replaced by the other farmers from 

the list of farmers in PAs administrative office. 

3.4. Hypothesis (H) and stylized facts

The following hypotheses are stated based on existing literature about factors that affect rural 

households land size rent in, land size rents out and off-farm employment income. 

H1: The more land (in hectares) the household owns, at ceteris paribus condition, the less 

likely it is to participate in rent in and off-farm employment, however, the more it is likely to 

rent out land if the land size owned is beyond the management of the household. However, 

households with large farm size are more likely to participate in rent in for economic scale 

(Kung 2002).

H2: On the other hand, as land rental price per hectare increases in ETB (Ethiopian Birr), the 

demand for renting in decreases but renting out and off-farm employment participation increase 

(Vranken and Swinnen 2006). 

H3: The link among individual households through which money, goods or services flow is 

known as social networking. Informal labor sharing is one type of social network in Ethiopia. In 

labor sharing arrangements a household head invites a member of other households in his 

system to help him or her with different on-farm and off-farm activities. During the request, the 
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household responds not based on wages, but due to the expectation that the household will 

reciprocate the labor supply when they organize a similar request another time in the future 

when needed (Debebe 2010). The variable informal labor sharing is incorporated in the model 

to capture if a social interaction affects the land rental market and off-farm employment. Hence, 

it is hypothesized that informal labor sharing positively affects land rent in, and off-farm 

activities participation, but negatively affects land to rent out. Informal labor sharing is equal to 

1 if the household has participated in informal labor sharing and zero otherwise.

H4: Access to productive credit from formal institutions for agricultural activities positively 

affects land rent in, but negatively affects rent out of land and participation in non-farm 

activities (Vranken and Swinnen 2006). Credit from a formal institution is a dummy variable 

and equal to 1 if the household can borrow money from formal institutions for agricultural 

production and zero otherwise.

H5: Non-land assets ownership (in ETB): it is hypothesized that availability of non-land 

assets positively influenced households land rent in and it will negatively affect land rent out, 

and off-farm employment participation decision of the households (Vranken and Swinnen 

2006). When households' non-land asset is decreasing the households face financial problems 

to buy agricultural input, in particular, seed and fertilizer. As a result, they rent out their land 

and participate in off-farm work at ceteris paribus condition.

H6: The availability of economically active household member (Labor) positively affects the 

decision to rent in a land (Vranken and Swinnen 2006), and off-farm participation decisions, but 

negatively influences the decision to rent out land. Economically active farmers mostly 

participate in land rent in, and the older farmers mostly rent out land (Teklue and Lemi 2004). 

H7: It is assumed that the age of the household head and rent in are positively related until the 

age of a farmer is economically active, but age and land rent in are negatively related when a 

farmer becomes older. However, age and land rent out are positively correlated. It is expected 

that economically active farmers participate more in off-farm activities than the older farmers 

do. Hence, age and off-farm employment participation have a positive relationship for an 
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economically active farmer, but the negative relationship as the farmer becomes older and 

older.

H8: The probability of being a tenant is more for a male-headed household compared to 

female-headed households because female-headed households are mostly either widowed or 

divorced, and they lack labor. It is assumed that being male-headed household positively affects 

land rent in (tenant), and off-farm employment, but negatively land lease out. Hence, gender is 

equal to 1 if the household head is male, and zero otherwise. 

H9: Moreover, an educated household head is believed to have a chance to diversify 

household’s income sources, and manage their farm (Teklue and Lemi 2004). Education is a 

human capital and it is hypothesized that the more the household head is educated (in the 

number of years a farmer attended school), more s/he is likely to participate in off-farm work 

and land rent out compared to less educated one, but less likely to participate in land rent in 

activities. But, a farmer with lower education level is more likely to participate in land rent in 

and off-farm work and less likely to participate in land rent out market.

H10: Oxen are sources of draught power in Ethiopia because most land is tilled using oxen 

except a few farmers using a tractor. Consequently, oxen ownership affects land rental and 

labor market participation decision of the household. It is assumed that more number of oxen 

ownership affects land rent in positively, and land rents out and off-farm employment decision 

of the household negatively. If the household has no or not enough draught power, the farm 

household is more likely to engage in land rent out and off-farm employment decisions (Holden 

et al. 2007; Kung 2002). 

H11: An off-farm labor market is considered to be a significant determinant of the emergence 

of a land rental market (Deininger and Jin 2005). When farmers are able to earn more off-farm 

income, they begin to consider ways to rent-out their land. On the other hand, it is hypothesized 

that when households participate in off-farm employment, they are less likely to be a tenant, 

however, more likely to be a landlord. In the analysis, the study uses lag-off-farm income (in 

ETB).
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H12: it is assumed that wage rate per day affects off-farm participation, land rent in, land rent 

out participation positively, negatively and positively respectively.

H13: The study zones, namely Arsi, East Showa and East Hararge zones are also 

incorporated in the analysis in the form of dummy variables (cf. Bale zone), and equal to 1 if the 

household belongs to Arsi, East Showa and East Hararge and zero otherwise. East Hararge zone 

is one of the zones in the country that face severe food shortage because of drought and erratic 

rainfall. It is assumed that in response to economic hardship, households in East Hararge zone 

participate in off-farm work activities, but East Hararge has a negative impact on land rental 

market participation of the households because of frequent drought and erratic rainfall in the 

zone. East Showa is very close to the capital city of the country, and most industrial zones of the 

country are found in this zone. Hence, it is assumed that East Showa zone has a positive impact 

on land rental market and off-farm participation of the farm households. Likewise, Arsi zone is 

one of the zones that produce surplus especially wheat. Hence, it is assumed that Arsi zone has 

a positive impact on land rental market participation of the farm households.

3.5. Estimation 

A farm household can make different decisions in a given production year regarding 

participation in the land and labor markets. Some of the decisions are to be a landlord (by 

renting out land), to be a tenant (by renting in a land), and to participate in off-farm activities. 

Also, to rent in and rent out a land, land autarky (no participation in a land rental market), labor 

autarky (no participation in the labor market), and to hire in and hire out labor are some of the 

possible decisions. However, numbers of farm households that engage in both land rent in and 

rent out, labor hired in, joint labor hire in, and hire out are so small, as a result, excluded from 

further analysis.

The above equations (2 to 9) illustrate that households’ land rental and off-farm work 

participation are interdependent. Moreover, the structural form of specification in Equation (10) 
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requires one dependent variable be included in other equations as explanatory variable, which 

induces a likelihood of endogeneity. 

If there is an endogeneity, estimation is inconsistent and does not converge to the population 

parameter; as a result it estimates biased coefficients. Endogeneity arises when a regressor has a 

correlated relationship with error term. There are three conditions where the exogeneity 

situation is violated and endogeneity exists in the model. The first one is errors-in-variables and 

it occurs when the true value of a regressor is unobserved. The second one is due to omitted 

variables and occurs when a model incorrectly leaves one or more relevant variables 

(Wooldridge 2006). The last one is because of simultaneous causality and it happens when the 

causality runs in both from regressors to dependent variable and from dependent variable to the 

direction of the regressors in the model. 

Furthermore, some sample households choose not to participate in land rental markets, which 

means the dependent variables are censored. As a result, the study uses a Tobit model to 

identify determinants of households’ participation in off-farm work and land rental markets. If 

employing a univariate model to each equation separately induces a possibility of endogeneity, 

then a multivariate Tobit model is used for analysis. A multivariate Tobit (MVT) model is 

estimated to account for the potential interdependence, endogeneity, and censored issues 

synchronously. In detail, the empirical model corresponding to equation (10) can be represented 

by the structural equations (11 to 16). Explicitly, Tobit specifications equations 11 and 12 are 

for land rent in, equations 13 and 14 are for land rent-out, and equations 15 and 16 are for 

off-farm market participations. 

              [11]

=                    [12]

                                                   [13]
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=                                        [14]

                                                          [15]

=                               [16]

The dependent variables are land size rent in, land size rent out (in hectares), and lag off-farm 

incomes (ETB) for a tenant, landlord, and off-farm equations respectively. Here, in the 

equations (11 to 16), the superscript asterisks represent the unobservable latent variables, and Xi

is a vector of exogenous variables. The unknown parameters in the models are denoted by ,

, ,  , and  ; and 
 , 

 and are random disturbances terms. 

The Tobit normal regression is estimated with a two-step estimator, proposed by Smith and 

Blundell (1986) to test exogeneity. In the first step, equations for off-farm employment are 

estimated to obtain consistent estimates of unknown parameters and to calculate residuals. 

                          [17]

=                               [18]

Where  is a vector of off-farm income parameter to be predicted, and is the error term 

in the off-farm income equation. In the second step, from the first-steps, both residuals and the 

observed values are inserted into the right-hand side of Equations (11 and 13) as additional 

variables as follows:

                                  [19]
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                        [20]

Here, is a vector of the observed variable for off-farm work;  is the residual term of 

lag off-farm income, and and are error terms of equations (19) and (20). As noted by 

Smith and Blundell (1986), the Tobit estimates of and in equations (19) and (20) are 

consistent, and the procedure yield consistent joint estimates of the equations, and is commonly 

adopted to address the censoring with endogenous explanatory variables. If in the second step, 

the estimated coefficient of the residual term is significantly different from zero, then the 

off-farm employment can be deemed endogenous. If the residual term is insignificant, then it is 

weakly exogenous (Smith and Blundell 1986). 

If the residual terms in the second steps are significant, the study employs a multivariate 

Tobit estimator. The univariate model is a special case of the multivariate one, in the sense that 

the correlation coefficients rho () between the error terms are forced to be zero. As a result, 

likelihood ratio (LR) test will be done on the multivariate regression and it is stated that the null 

hypothesis of correlation coefficients rho () equals to zero. If the corresponding statistics 

reject the null hypothesis, then a multivariate Tobit estimator should be performed to attain 

more efficient estimates. Otherwise, the univariate model should be selected to separately 

estimate each equation. The multivariate Tobit model is estimated by the simulated maximum 

likelihood (SML) method. Moreover, the Geweke–Hajivassiliou–Keane simulator is used, and 

Halton sequences are employed, to generate the multivariate normal random draws to reduce 

the computational burden (Train 2009). The model parameters were estimated using 

multivariate Tobit by SML estimation procedure using Stata (13) statistical software. 
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3.6. Data and descriptive statistics

Data source and sampling technique: Careful and sufficient thought was given to the 

sampling framework and the preparation of the fieldwork questionnaire. The questionnaire was 

designed to collect diverse information on all aspects of rural land tenure especially land rental 

markets, off-farm activities, farmers’ perceptions and smallholder agriculture in general.

Sample cases for the rural survey were selected based on established criteria to capture as 

many factors as possible that are thought to have an influence on land rental markets, rural labor 

markets, agriculture and rural life in general. The study was done in Oromia Regional state in 

Ethiopia. Oromia regional state was deliberately selected because it is the biggest and highly 

populated regional state in Ethiopia. Compared to other regions, rural infrastructure is better 

developed in Oromia regional state, the central region of the country. A land rental market is 

noticeably developed where population pressure is high and where there is a scarcity of land. 

The regional state has 16 (sixteen) zonal administrations. 

For this study, four zones were randomly selected. As a result, east Showa, Arsi, East 

Hararge and Bale zones are randomly selected among sixteen zonal administrations in the 

regions. It was decided to include 2 (two) districts, from each randomly selected zones. A total 

of 8 (eight) districts were randomly selected.  Continuing the process, randomly two peasant 

associations (PA) from each randomly selected district were chosen again. Based on this 

process, 16 (sixteen) PAs were randomly selected from the selected districts. Following a 

multistage sampling, 25 (fifty-two) farmers from each PA were selected randomly. For the 

study, a total of 400 farmers were randomly selected, and the data was collected by 

questionnaire method in 2014 production year.

Level of participation in off-farm employment and land rental market: Tables 1 and 2 present 

the level of sample household participation in off-farm employment and land rental market. In 

case of land rental markets households were grouped into four possibilities: households who 

rent in a land (tenant), who rent out (landlord), who rent in and rent out, and households who 
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neither rent in nor rent out a land. Similarly, the households were grouped into off-farm 

participant and non-participant. Among the sampled households 25 percent of them participated 

in land rent in markets. Eighty percent of the tenants who rent in land are involved in the 

off-farm employment. On the other hand, among the sampled households 27.25 percent and 

1.75 percent of them joined in land rent out, and land rent in and out markets respectively.

Table 1. Sample households participation in land rental markets 

Total sample households = 400

Land Rent in Land Rent out Land Rent in & rent out Autarky Total

Number 100 109 7 184 400

Percent 25.0 27.25 1.75 46.0 100

Source: Own computation

Among the households, 80 percent of those who rent in land, 80.7 percent of those who rent 

out land, and 49.1 percent of autarky participated in the off-farm employment (Table 2).

Table 2. Off-farm participation given land rental market participation 

Land Rent in 
(n =100)

Land Rent out  
(n =109) 

Land Rent in 
& out  (n = 7)

Autarky
(n =184)

No Percent No Percent No Percent No Percent

Off-farm participant
(n = 266)

80 80.0 88 80.7 6 85.7 83 45.1

Off-farm non-participant 
(n =134) 

20.0 20 21 19.3 1 14.3 101 54.9

Source: Own computation

From the sampled households 66.5 percent of the respondents disclosed that they participated 

in off-farm activities. On the other hand, 30.5 percent, 33.5 percent, and 2.3 percent of the 

households who participated in off-farm employment participated in land rent in, land rents out, 

and land rent in and out respectively (Table 3). Moreover, 33.8 percent of them neither 



22    Journal of Rural Development 41(Special Issue)

participated in land rent in nor rent out markets.

Among off-farm non-participant households, 14 percent, 14.7 percent, and 0.7 percent of 

them participated in land rent in, land rents out, and land rent in and out respectively (Table 3). 

Among off-farm non-participants, 70.6 percent of them are an autarky.

Table 3. Participation in land rental markets given off-farm participation (%)

Off-farm participant (n = 266) Off-farm Nonparticipant  (n =134)

No Percent No Percent

Land Rent in 81 30.5 19 14.0

Land Rent out 89 33.5 20 14.7

Land Rent in & out 6 2.3 1 0.70

Land autarky 90 33.8 95 70.6

Total 266 100% 134 100%

Source: Own computation

Table 4 shows the mean household head age during the survey period was about 53 years. On 

average, the household heads attended education for five years. The mean economically active 

family labor that is from the age 15 to 65 years is 2.55 per household. The average land size per 

household at the time of the survey was about 1.5 hectares. The land to labor ratio, land to the 

economically active family member, was 0.59 during survey time. The mean livestock and 

number of oxen owned are 3.7 and 1.8 respectively. There is no such gap between the means of 

land rent in and rent out prices.
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Table 4. Summary of Descriptive Statistics of Continuous Variables

Continuous Variables Mean SD

Household head age (in years) 52.55 9.33

Total household size (number) 5.4 1.7

Economically active family labor in number (Labor) 2.55 1.01

Household head education level (years) 5.16 3.60

Wage rate per day 68.93 7.92

land size rented out (hectare) 0.95 0.56

land size rented in (hectare) 0.84 0.4721

Land rental price (ETB per hectare) 4300 680

Household Land size owned in hectares 1.50 0.90

Per capita land size 0.28 0.15

Non-land asset (ETB) 3200 2140

Income from a crop in ETB 34500 20860

Lag off-farm income 11300 8900

Livestock holdings (in TLU) 3.7 2.1

Oxen owned (Number) 1.80 1.20

Source: Own computation

Table 5 shows that 92.5 percent of the sampled households are male-headed households. 

Households that get a loan from a formal financial institution, almost from microfinance, were 

only 20.75 percent at the time of the survey. Around 80% of the respondents had no access to 

loan because of inadequate credit supply, high interest rate and defaulting. Households in the 

study area had constraints of loan access. During the survey period, 24 percent of the 

households reported that they had working financial constraints especially to buy seed and 

fertilizer. The farmers tried to solve their financial problems through social networking that is 

by the informal access to loan through mutual lending among households.  During the survey 

period around half of the respondents reported that they participated in labor sharing 

arrangements and informal loan through mutual lending among households. The result shows 

that the households in the study area have an active social network. 
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Table 5. Descriptive Statistics of Dummy Variables

Dummy Variables Number (n = 400) Percentage

Gender of household head (1 = male) 370 92.5

Formal loan for Agricultural production (1= yes) 83 20.75

Labor sharing arrangements among households (1 = 
yes) to indicate Social networking

201 50.25

Land fertility (1 = fertile) 135 33.75

The problem of working capital (1 = yes) 96 24.00

Source: Own computation

4. Results and Discussions

4.1.  Statistical diagnostic tests of multicollinearity and heteroscedasticity 

The results of estimations of the models about determinants of households’ participation 

decisions in land rent in, land rent out, and off-farm activities are presented in Table 7. The 

problems of multicollinearity and heteroscedasticity are very common in cross-section data 

while analyzing econometric models. Hence the data must be cleared before it is used for 

analysis. Tolerance (TOL) and variance inflation factor (VIF) methods were used to detect 

multicollinearity of explanatory variables. The larger the value of VIFi, the more troublesome 

or collinear the explanatory variable is in the analysis. One cause of high VIFs value is the 

inclusion of powers or products of other explanatory variables. Specifically if in the 

econometric model, we specify both the variable and its square, there is a high chance that those 

two variables will be highly correlated. Adding in our model the non-linearity of age which is 

age squared, and the non-linearity of education which is education squared allow us to model 

more correctly the effect of age and education respectively, which may have a non-linear 

relationship with the dependent variable. As a result, VIFs show a high correlation between age 

and age squared, and education and education square. Hence, to consider non-linearity, we 
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reduced the correlation of age and age squared; education and education square "centering" age 

and education (that is subtracting the means of age and education) were done before we square 

age and education respectively. 

Tolerance is equal to 1-Rk
2 and VIF = 1/ tolerance. Then, Rk

2 is the R2 value obtained when the 

kth predictor is regressed on the other independent variables in the model. The greater value of Rk
2, 

the greater the linear dependence among the predictor xk and the other predictors. As a rule of 

thumb, if the VIF of a variable exceeds 10 (this happens if Ri
2 exceeds 0.9), that variable is said 

to be highly collinear (Gujarati 2004). Table 6 shows the VIF and TOL values of the explanatory 

variables. As a result, tropical livestock unit (TLU) owned is removed from further analysis 

because of collinearity with the number of oxen owned. Similarly, per capita land size and total 

income from crop production are removed from further analysis because of collinearity with land 

size owned. Total family size is highly correlated with family labor. Variables that have no 

serious problems of multicollinearity were included in the models for further analysis (Table 6). 

Table 6. Variance Inflation Factor and Tolerance/ Collinearity Diagnostics

  Variable VIF Tolerance Rk -Squared

Lag off-farm 4.34 0.23 0.77

   Age 5.00 0.20 0.80

      Age square 1.41 0.71 0.30

   Gender 1.27 0.79 0.21

   Labor 3.71 0.27 0.73

   Education 4.55 0.22 0.78

Education square 2.86 0.35 0.65

   Oxen 3.49 0.29 0.71

Production loan 1.44 0.70 0.31

Labor share 7.60 0.13 0.87

   Land size 3.76 0.27 0.73

Non-land Asset 3.05 0.33 0.67

Land rental price 4.05 0.25 0.75

Wage rate 2.92 0.34 0.66

East Hararge 2.00 0.50 0.50

East Showa 1.58 0.63 0.37

      Arsi 2.06 0.49 0.51

Source: Own computation
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We expect heteroscedasticity of the error terms of cross-sectional data with heterogeneous 

households. As a result, a user-written program in Stata called tobithetm: Tobit Multiplicative 

regression (Tobit normal regression) is used. 

4.2. Testing for regressor endogeneity

The Tobit normal regression is estimated with a two-step estimator, proposed by Smith and 

Blundell (1986). In the first step, an equation for lag off-farm work activities is estimated to 

obtain consistent estimates of unknown parameters to calculate residuals. Then Residual of lag 

off-farm income is incorporated in equations (19) and (20) to check if there is an endogeneity in 

the model. The Tobit regression result shows that Residual of lag off-farm income is significant 

in land rent in and land rent out Tobit models (Table 7). Hence, the lag off-farm income can be 

deemed endogenous, that is it is not exogenous. 

In the presence of endogeneity, we cannot run a univariate model because the estimation is 

inconsistent, produces biased estimator, called simultaneity bias, and the result could not 

converge to the population parameter. One of the causes of endogeneity is simultaneity between 

a predictor and the outcome. Hence, to take into account the potential interdependence and 

existence of endogeneity, we apply generalized univariate Tobit models to systems of equations 

namely Multivariate Tobit model to determine joint determinants of land rental markets and 

off-farm activities participation in the next sections. 
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Table 7. Tobit normal regression (Single Equations) results of determinants of joint land rental markets 

and off-farm work participation and Testing endogeneity 

First stage Second stage

Lag off-farm Land rent in Land rent out

Independent variables Coef.(Std.Err) Coef.(Std.Err) Coef.(Std.Err)

Lag Off-farm -.010(.047) .021 (.009) **

Wage Rate .197 (.106) ** -.066(.506) .175(.215)

Gender (M=1) 1.430(2.189) .262(.222) -.061(.117)

Age .110(.532) .014(.038) .059 (.027) **

Age Square -.002(.005) -.001(.004) .002 (.001) **

Labor 3.407 (.604) * .108 (.048) ** -.235 (.072) *

Labor Share (1=yes) 8.397 (1.508) * .097(.127) -.089(.115)

Education .092(.184) .245(.125) * -.050(.119)

Education Square -0.015(.012) -.029 (.014) ** .022(.019)

Land Rental Price .590 (.432) -.038(.167) .841(.637)

Land Size Owned -4.364 (.830) * -.345 (.075) * .358 (.064) *

Non-land Asset -.044(.022) .002 (.001) ** -.004 (.002) **

Oxen -2.771 (.648) * .166 (.046) * -.202 (.069) *

Production Loan -1.524(1.021) .064(.104) -.055(.123)

Zone Dummy (cf. Bale Zone)

East Hararge Zone .473(1.645) -.145(.112) .035(.096)

East Showa Zone .342(.676) -.157(.119) .069(.095)

Arsi Zone .184(.164) .081(.113) -.083(.101)

Residual Error Term of Lag Off-farm -.012 (.004) * -.030 (.012) *

_cons -52.87 (17.5) * .098(1.087) -3.610 (.896) *

Source: Model output. Number of observations= 400; left-censored obs. At <= 0 are 134, 300, 

and 291 for lag off-farm, land rent in and land rent out respectively. * <= 1%, and ** 

<= 5% probability level. Log likelihood, and LR Chi
2

are -1057.56 and 376.94
*

for lag 

off-farm, -124.99 and 346.19
*

for land rent in and -51.27 and 552.69
*

for land rent out.

4.3. Model diagnostics of multivariate Tobit model 

A system of equations is generated from equations in which the lag off-farm income of the 

households’, households’ land size rented in, and land sizes rented out are the dependent 

variables. The multivariate Tobit model considers the existence of endogeneity is used to 
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analyze rural land and labor markets participation. This approach provides a more robust 

methodology that takes into consideration commonly unobserved characteristics. The 

correlation coefficient rho is explained as a relation between unobservable independent 

variables of the equations in the multivariate Tobit model. When rho is zero, it means that the 

outcome variable in one equation is uncorrelated with that of the error term of other equation of 

the model. But, if rho is not zero, they will be correlated. 

A multivariate Tobit specification, as indicated in Table 8, is tested against univariate 

specifications. The LR joint test of rho is rejected (the null hypothesis is that correlation across 

different equations is equal to zero). The result shows that the correlation between the errors 

(rho) is statistically significant at less than 1% probability level. The LR joint test of rho () 

rejects the null hypothesis that the correlation across different equations is equal to zero. As an 

alternative, the z test suggests the rho12 and rho13 are statistically different from zero at 1% 

and 1% significant level respectively. The tests illustrate the existence of cross-equation 

interdependencies, and multivariate Tobit approach is more appropriate to estimate the system 

of equations than estimating the three equations separately. This implies the equations needed 

to be estimated simultaneously.

Table 8. Cross-equations correlation Tests

rho12 =-.536*; rho13 =-.748*; and rho23 =.204

Likelihood ratio test of  rho12 = rho13 = rho23 = 0:
Chi2(3) =   25.81   Prob > chi2 = 0.0005

Source: Models output. 1= equation of rent in, 2= equation of rent out, and 3 = equation of lag 

off –farm.

* and ** indicate significance level at less than 1% and 5% respectively.
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4.4 Determinants of joint rural off-farm income and land rental markets 

In estimating the joint determinants of a land rental market and off-farm employment, a 

multivariate Tobit (MVT) model made of seventeen explanatory variables was specified and 

estimated. A multivariate Tobit analysis framework was used to find the determinants of rural 

land rental markets and off-farm employment income participation of the farm households. The 

result of the analysis, presented in Table 9, shows that among twenty variables included in the 

estimation of the model, eleven of the specified variables were found to have significant 

influence on lag off-farm employment, and ten of the specified variables were found to have 

significant influence on land rent in (Tenant), and nine of the variables have a significant effect 

on rent out. The explanatory variables that influenced jointly rural land and off-farm work 

activities significantly were presented as follows.

Lag off-farm income: Income from off-farm work activities affects significantly and 

positively the decision to participate in a land rent out activity. The effect of off-farm 

employment on rent out participation is strong and robust. The result confirms that off-farm 

work opportunities can increase the supply of land and it is a major factor driving the 

development of village land rental markets. Households who participate in off-farm work are 

more probable to participate in a land rent out activity. The income from off-farm labor market 

correlates negatively with land rent in participation. Households that participate in off-farm 

work are predicted to be less likely to participate in land rent in. The result of the analysis 

supports the stated hypothesis.

Age of household head: The model output indicates that the age of the household head affects 

positively farm households’ income from off-farm work and land size rent in by the household. 

The result of the analysis also suggests the quadratic effect of age on the level of land rent in and 

off-farm work. The coefficient of age square of the land rent in equation and off-farm work 

income equations are negative. This implies that participation in land rent in and off-farm work 

activities increases as age increases, but as the household head gets older the probability of 
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participation in off-farm work and land rent in activities declines. That is as the household head 

becomes about 54 years old the probability of participation in land rent in activities declines. 

Likewise, as the household head becomes about 57 years old the probability of participation in 

off-farm work activities declines. The effect of age on land size rented out is positive and 

significant at less than 5% probability level. The coefficient of age square of the land rent out 

equation is positive, which indicates the effect of age is more on land rent out participation 

decisions. That is the size of land rent out increases as the household gets older and older. 

Numbers of economically active household labors in the household: The number positively 

affected land size rent in and off-farm work income of the household. But it negatively affected 

land size rented out of the farm household. As the household has a number of economically 

active labor endowments, the household is more likely to rent in larger land and earn higher 

income from off-farm work by diversifying its income both in agriculture and in off-farm 

activities. This implies that having a more labor force gives the household an opportunity to 

assign labor both on farm and off-farm work. The result also indicates that as the economically 

active labor in the household increases, the household is less likely to rent out land because they 

can manage the land at ceteris paribus condition. Thus, the result agrees with the hypothesis 

that the household labor supply affects positively land size rented in (Vranken and Swinnen 

2006), and off-farm participation income, but negatively influences land size rented out.

Education: Education has a positive impact on households’ income generated from off-farm 

work participation and land size rented in, but it has a negative effect on land size rented out. 

However, the estimate on education shows that the effect of education on off-farm 

participation, land rent in, and land rent out is indeed non-linear. The effect is significantly 

positive up to a certain educational level and it becomes negative thereafter, as indicated by the 

education square coefficient for land rent in, and it is positive for education square coefficient 

for off-farm income. This may imply that household heads with a basic level of education are 

more likely to participate in land rent in decision than those with a higher level of education. 

The positive effect of basic education on off-farm participation decision may reflect the 
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co-existence of off-farm that requires little skills and training in rural areas of Ethiopia. As 

households’ education level becomes higher (8 years of schooling), their participation in land 

rent in decreases. But as the household heads' education level increases and they attain 

education for 11 years, the probability of participation in land rent out activities increases and 

the households participate more in off-farm activities by renting out their land that required 

more skills and training in rural areas of the country. The result of the study implies basic 

education helps the farmers to diversify their income both in agriculture and off-farm sectors. 

However, as the education level of farm households becomes higher, the farm households move 

from the agriculture to off-farm sectors that need more skills and training. Hence, education has 

an important role to transform the rural economy from agriculture based on non-farm / off-farm 

economy.

Land size owned: As hypothesized, the area of land operated affects negatively and 

significantly participation in land rent in, and off-farm employment of households at less than 

1% probability level. But, it has a positive influence on land rent out participation decision of 

households in the study area. This implies that the probability to be a tenant and participate in 

off-farm work decreases as the size of land owned increases. This result suggests that 

households become a tenant or participate in off-farm employment when they are landless or 

have smaller land size. Households that have more land and lack agricultural inputs were more 

likely to rent out their land to the landless and to a household that has a little land. In this way, 

land rental markets enhance an allocative efficiency of land and labor. Large farm size helps 

farmers to cultivate and produce more, which in turn increases farm income and improves the 

livelihood of a household. The area of land operated influences negatively off-farm 

participation because most farmers participate in off-farm activities for push reasons. The 

results prove that small holder farm households have high demand for rental land. As the farm 

size decreases, households participate in off-farm activities in order to diversify their incomes. 

The analysis also predicted that households with large land endowment are less likely to 

participate in land rent in markets and become specialized farmers, by seeking economies of scale.



32    Journal of Rural Development 41(Special Issue)

Numbers of oxen owned: Numbers of oxen owned affect positively and significantly land 

rent in of farm households. However, it affected negatively households’ participation decision 

in land rent out market, and off-farm employment at less than 1% probability level. The result 

indicates as numbers of oxen owned increase the household mostly focuses on on-farm 

activities rather than off-farm work. As the household has a number of oxen, it is more likely to 

rent in land, but, less likely to rent out, and to participate in off-farm activities, at ceteris paribus 

condition. The result implies that when the farm households have a number of oxen, they 

mostly focus on on-farm activities besides their farm by renting in instead of off-farm work 

because oxen are inputs in traditional and subsistence agriculture. In the highland of Ethiopia, 

as the land is tilled using oxen, ownership of oxen affects land rental and labor market 

participation decision of the households. The result agrees with the stated hypothesis. If the 

household rents in more land, consequently, it is less likely to participate in off-farm activities. 

If the household has no or not enough draught power, the farm household is more likely to 

engage in land rent out and off-farm employment decisions (Holden et al. 2007; Kung 2002).

Informal labor sharing: Informal labor sharing is one type of social network in Ethiopia. The 

coefficient of informal labor sharing is positive and significant in the tenant equation, while it is 

negative in the landlord equation suggesting that access to labor via labor sharing arrangements 

was associated with more likelihood of land renting in because having a social network reduces 

transaction costs of searching partners that participate in land rental agreements and enforce 

these contracts and less likelihood of land renting out. Informal kinship and connections with 

the community can serve as an alternative to facilitate access to credit through mutual lending 

among households; as a result, it is less likely to rent out land due to agricultural inputs 

constraints. In labor sharing arrangements one household asks members of other households 

that have a good relation with it to help it with different on-farm activities. Labor sharing is 

made for quick completion of tasks, unavailability of hired in labor, high wage rate of hired 

labor, to complete tedious activities in a group as a result of synergy as workers' performance 

improves when working with other group members, and the household may be sick or old. 
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During the request, the household responds not based on wages, but due to the expectation that 

the household will reciprocate the labor supply when they organize a similar request another 

time (Debebe 2010). Participation in local labor sharing arrangements was also associated with 

more likelihood of supplying labor to off-farm jobs. The result suggests that a social network 

plays a positive role in participating in off-farm work activities. The result is in line with the 

hypothesis that having a social network through labor sharing among households encourages 

land rental market participation. Similarly, the existence of a social network can help 

households to find job information and therefore will positively affect off-farm employment.

Production loan: Even though the result is not highly significant, access to production loan 

affects negatively land rent out participation as hypothesized at 10% significant level. The 

result shows that poor farmers that had problems of agricultural inputs took production loan, 

rather than renting out their land. Around 20.75 % only had access to loan from microfinance 

institutions; the majority of the households had no access to credit service. 

Non-land assets: The coefficients of non-land assets influenced positively and significantly 

land rent in participation of the sampled households. But it negatively affected land rent out 

participation of the households. The result implies that when households’ non-land asset is 

decreasing the households face financial problems to buy agricultural inputs, in particular, seed 

and fertilizer. As a result, they rent out their land and participate in off-farm work at ceteris 

paribus condition. One possible reason is that agriculture requires finance to buy selected seed, 

fertilizer, pesticides, and herbicides. If the farm households have a financial problem, then the 

likelihood of renting out their land is very high. On the other hand, availability of non-land 

assets for agricultural production purpose especially to buy seeds and fertilizer positively 

affects land rent in, but it negatively affects land rent out and participation in non-farm activities 

(Vranken and Swinnen 2006). The result supports the hypothesis. Conversely, if off-farm 

options can be accessed easily, but credit markets are incomplete, non-farm earnings can be an 

important means for overcoming working capital constraints to purchase necessary variable 

inputs for agriculture or to make capital improvements to farms (Woldehanna & Oskam 2001). 
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Location variables: The location of East Hararge has an impact on off-farm activities 

participation. Households in East Hararge are more likely to participate in off-farm work 

activities in response to economic hardship. The push factors of rural households’ participation 

in off-farm activities are frequent drought and erratic rainfall in the East Hararge zone. East 

Hararge zone has access to large labor markets because it is closer to big cities like Harar and 

Dire Dawa towns. Small-scale trades run by farm households are also very common in eastern 

Ethiopia in general and east Hararge zone, in particular. 

The households residing in rural parts of East Showa zone are more likely to diversify into 

off-farm activities because of pull factors of off-farm activities. East Showa zone has access to 

large labor markets and infrastructures because it is closer to big cities including the capital city 

of the country and has access to small-scale industries. Arsi zone is one of the zones that 

produce surplus especially wheat. Hence Arsi zone has a positive impact on land rent in 

participation of the farm households. The result showed that there are location differences in 

rental and off-farm participation of the households.

Table 9. Determinants of joint land rental markets and off-farm work participation decisions, Multivariate 

Tobit/mixed model

Independent variables
Land rent in Land rent out Lag Off-farm

Coef.(Std.Err) Coef.(Std.Err) Coef.(Std.Err)

Lag Off-farm -.018(.015) .049 (.018) **

Wage Rate -.008 (.026) .261(.194) .178(.201))

Gender (M=1) .173(.227) -.067(.115) .944(2.272)

Age .108 (.021) ** .573(.374) 1.129 (.537) **

Age Square -.002 (.001) ** .001(.005) -.010 (.001) *

Labor .299 (.075) * -.208 (.092) ** 3.539 (.605) *

Labor Share (1=yes) .424 (.195) ** -.038(.163) 3.055(1.973)

Education .372 (.0146) * -.517 (.0112) ** .051 (.0101) *

Education Square -.024 (.012) ** .023 (.011) * .025 (.012) **

Land Rental Price -.044 (0.035) .098(.070)) .274(.688)

Land Size Owned -.559 (.1016) * .363 (.107) * -4.362 (.838) *
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(Continued)

Independent variables
Land rent in Land rent out Lag Off-farm

Coef.(Std.Err) Coef.(Std.Err) Coef.(Std.Err)

Non-land Asset .049 (.013) * -.005 (.002) ** -.045(.036)

Oxen .124 (.043) * -.195 (.071) * -2.816(.648)

Production Loan .069(.118) -.053 (.030) *** -1.328(1.519)

Zone Dummy (cf. Bale Zone)

East Hararge Zone -.153(.1277) +.014(.1002) .112 (.066) **

East Showa Zone -.075(.1364) .046(.0960) 1.115 (.372) *

Arsi Zone .125 (.069) ** -.101(.102) .912(1.731)

_cons .614(1.202) -3.885 (.947) * -39.056 (14.540) *

Source: Models output. Log likelihood = -1223.32; Wald chi
2

= 1137.25
*
, Number of obs.=400

*, **, and *** indicate significance level at less than 1%, 5%, 10% respectively.

5. Conclusions and Recommendations

The paper tries to identify factors that affect rural households’ joint participation in rural 

labor and land rental markets. The study used a multivariate Tobit model that considers the 

existence of endogeneity and cross-equations interdependence to analyze determinants of farm 

households’ rural land size rented in, land size rented out, and off-farm income. 

Estimation results showed households who were well endowed with the economically active 

labor force, oxen, and farming resources were more likely to participate as a tenant in land 

rental markets. Similarly, landless and near-landless households were more likely to participate 

as a tenant in land rent in markets. In addition, households who have a social network and 

access to credit through mutual lending among households were more likely to participate as a 

tenant in land rental markets. Land rental markets improve an allocative efficiency of land.

In contrast, households who were less endowed with agricultural inputs (oxen, seed, 

fertilizer, and labor), and have more land are more likely to rent out their land and then work 

off-farm jobs. Even though more landowners participate in land rent out market, mostly farmers 
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that have a problem of agricultural inputs like labor, oxen, seed, and fertilizer rent out their land 

and participate in off-farm employment. 

There is inadequate credit supply in rural part of Ethiopia. A large number of the rural farm 

households still lack access to financial services especially to use for agricultural production. 

The performance of the microfinance institutions in rural Ethiopia is low because of inadequate 

credit supply. Lack of access to financial service forces low-income farmers to rent out their 

farmlands when they face a financial constraint for agricultural inputs. Hence, the government 

should promote and improve microfinance institutions to reach smallholder farmers. The 

financial institutions should also boost their loan service to farmers. Strengthening rural 

financial institutions can provide low-income rural households with consistent cash flow. Also, 

we recommend the government to reshape alternative rural financial services for smallholder 

farmers’ on-farm inputs and the rural off-farm economy. For instance, government–sponsored 

agricultural lending institutions have been successful in the republic of Korea and Taiwan. 

Education is the most valuable asset for rural farm households to pursue opportunities in 

agriculture, obtain skilled off-farm work, start a business in the rural non-farm economy. Yet 

education levels in rural Ethiopia are very low. Farmers who have had education are better 

farmers and similarly more capable of finding non-farm employment. Hence, we recommend 

that the government should design appropriate basic adult educational programs for rural 

farmers, and open farmers training centers that promote technical and business skills in both the 

agriculture and rural non-farm economy. Furthermore, an amount of income from off-farm 

work affects significantly rural households’ participation in a land rent-out and land rent in 

markets. Off-farm employments absorb surplus labor from agriculture. The rural poor can use 

the off-farm economy as a potential pathway out of rural poverty. Landless farmers depend on 

off-farm income. To benefit from the off-farm economy, we recommend policy makers to see 

the off-farm economy as one component of rural growth and transformation strategy and 

remove any barriers that limit farmers’ entry to off-farm employments.
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Abstract
The objective of this study is to examine asymmetric price transmission in the 

U.S. pork market. The motivation of this study needs to be found in the structural 

changes in the U.S. pork market characterized by more extensive and intensive 

operation of pork production, consolidation of the small and medium scale pro-

ducers, many mergers and acquisitions of meat packers and retailers. For this pur-

pose, threshold co-integration analysis is applied to allow for an asymmetric pat-

tern of price adjustment towards a long-run equilibrium in the price relationship 

among farm, wholesale, and retail levels. The empirical findings suggest that there 

is asymmetric price adjustment in the U.S. pork market while its pattern appears 

to be different across marketing channels. That is, wholesalers tend to respond 

more quickly to an increase in producer price (i.e., margin squeezing) than to a 

decrease in producer price (i.e., margin stretching), while wholesale price responds 

more quickly to a decrease in retail price. These may be generally understood in 

the presence of non-competitive pricing behavior of agents at a certain chain be-

yond farm gate. Such findings imply that the recent structural changes in the U.S. 

pork market may hinder an efficient price transmission mechanism across the mar-

keting channels.
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1. Introduction

Over the last two decades, the U.S. pork industry has been marked by numerous 

structural changes which have significantly improved efficiency for pork production 

(USDA, 2006). The structure of the pork industry has become more concentrated with more 

intensive operations for meat production using low priced inputs (e.g., feed, labor and 

equipment etc.) to provide low-priced products to consumers. Consolidation of small and 

medium scale farms has led to a small number of large scale farms in producing hogs. In 

2012, only 12 percent of large operations with more than 2,000 hogs and pigs1 bred 90 

percent of hogs and pigs (USDA/NASS, 2014). Furthermore, the meat packing industry also 

has been dominated by a few major firms through many mergers and acquisitions, resulting 

in industry concentration. Specifically, the degree of concentration in the food market is 

measured by the four-firm concentration ratio (CR4)2. 

According to USDA (2006) and the National Farmers Union (2014), the recent CR4 for 

pork packers was about 63 percent in 2013, compared to 46 percent in 1995. By definition 

of the CR4, the U.S. pork market could be considered as a market exhibiting characteristics 

of an imperfectly competitive market. This assumption implies that a small number of 

large-scale pork packers may have significant market share and exercise market power. The 

presence of market power in the processing or retail sectors is most commonly cited as a 

factor leading to asymmetric price transmission (Meyer and von Cramon-Taubadel, 2004). 

Under imperfect competition in processing and retail levels, sticky or slow response of price 

in one stage of the market channel to changes in another stage of the market channel might 

1   By definition, a hog usually refers to an older and bigger domesticated pig weighing more than 54 kilograms or 120 lbs. A pig 

is part of the Sus genus under the Suidae family. The word pig describes ten currently known living species, including domes-

ticated pigs (Sus scrofa domesticus), forest hogs, babirusas, warthogs, red river boars and bushpigs. 
2   CR4 is defined as the concentration ratio (relative to 100%) of the top four firms in a specific food industry, which implies that 

if the value is lower, the market might be close to be perfect competition. The top four firms of meat packers include Smithfield, 

Tyson, Swift, and Cargill.
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be a common concern. Especially in the agricultural sector, many studies suggest that an 

increase in input prices leading to margin squeezing is likely to be more quickly transferred 

to the output prices than the case of margin stretching created by a decrease in input prices 

(von Cramon-Taubadel, 1998; Boyd and Brorsen, 1988; Miller and Hayenga, 2001; 

Abdulai, 2002). Given the facts which described the U.S. pork industry, it can be 

hypothesized that price transmission across the marketing channels in the U.S. pork market 

is likely to be asymmetric. 

The objective of this study is to test for asymmetric price transmission from the farm 

to the wholesale, and to the retail levels of the U.S. pork market. For this purpose, 

threshold co-integration analysis proposed by Enders and Granger (1998) is applied in the 

context of a potential consistency of the assumption of asymmetric adjustment for 

co-integration analysis. In this regard, Enders and Granger (1998) and Enders and Siklos 

(2001) argue that the standard co-integrating tests from Engle-Granger and Johansen 

approaches are misspecified if adjustment to the long run equilibrium is asymmetric. 

Accordingly, specification of the error correction model (ECM) should be based on the 

results of the threshold co-integration test. 

Knowledge of the vertical price transmission among the various marketing levels is 

important to understand the overall operation of the market. There are some studies of 

empirical application of co-integration analysis to test for vertically asymmetric price 

transmission of the pork market. The study by von Cramon-Taubadel (1998) examines the 

asymmetric price transmission between producer and wholesale pork prices in northern 

Germany based on 200 weekly observations over the period from January 1990 to October 

1993. His results suggested that there is asymmetric price transmission between producer 

and wholesale pork price in northern Germany by showing quicker response to margin 

squeezing than to margin stretching. 

Another study by Goodwin and Harper (2000) investigated linkages among farm, 

wholesale, and retail levels in the U.S. pork market by using the threshold error correction 
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model proposed by Balke and Fomby (1997) allowing for asymmetric adjustment to 

positive and negative price shocks. Main findings of this study showed that asymmetries 

exist, but observed asymmetries are minor. Furthermore, price adjustment reveals 

asymmetry and its pattern is unidirectional from farm, to wholesale, to retail markets. 

The study by Abdulai (2002) aimed to analyze asymmetric adjustment to long-run 

equilibrium between producer and retail pork prices in Switzerland. The analysis comes to 

the conclusion that price transmission between farm and retail levels in the Swiss pork 

market is asymmetric, in the sense that a decrease in the marketing margin more quickly 

passes through to retail prices than an increase in the marketing margin.      

In consideration of the various stages of the market linked primarily by price 

mechanisms, the degree and the speed of adjustment to which prices are transmitted in the 

marketing chain might be a crucial indicator in presenting the behaviors of market 

participants at alternative levels and may have important implications for welfare 

distribution associated with spreading marketing margins and mark-up pricing practices in 

a normative fashion (Goodwin and Holt, 1999). Asymmetric price adjustment in a vertical 

context is widely accepted as evidence of the potential inefficiencies across the marketing 

channels (Meyer and von Cramon-Taubadel, 2004) that should be corrected. For policy 

purposes, the findings in this study will have greater implications on how the pork market 

pursues better resource allocation and improves market efficiency across the marketing 

channels.

This study is structured as follows. Section 2 highlights the econometric methods. Section 

3 introduces data to be analyzed in this study. Section 4 presents the empirical results and 

section 5 concludes this study with a consideration of implications for further study.
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2. Econometric methodology

Generally, in the study of vertical asymmetry price transmission, upstream prices are 

thought of as input prices for processing and manufacturing or prices quoted on higher 

market levels. Downstream prices are considered as output prices for processing and 

manufacturing or prices quoted on lower market levels. Further, Miller and Hayenga (2001) 

present that the asymmetric price response is measured by the relative response in 

downstream prices to increases and decreases in prices in upstream stages. Based on this 

concept, in the relationship between farm and wholesale level, producer prices are regarded 

as the input price to wholesalers, and wholesale prices represent the output prices. 

Accordingly, in the case of the relationship between wholesale and retail levels, wholesale 

prices stand for the input prices while retail prices are considered as the output prices. 

In this sense, this study follows the definition of asymmetric price transmission in a 

vertical context presented in Meyer and von Cramon-Taubadel (2004): 1) positive 

asymmetry proposes that the price movement that squeezes the margin (i.e. an increase in 

input price or a decrease in output price) is transmitted more rapidly and/or completely (to 

output price or input price, respectively) than the equivalent movement that stretches the 

margin; and 2) negative asymmetry means that price movements that stretch the margin (i.e. 

a decrease in input price or an increase in output price) are transmitted more rapidly, and/or 

completely, than movements that squeeze it.

To conduct tests for the co-integration relationship between a pair of price series in pork 

marketing channels, it is necessary to confirm the presence of a unit root in the time series. 

By doing so, three methods such as the Augmented Dickey-Fuller (ADF), Phillips-Perron 

(PP), and Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) are applied. The KPSS has 

certain advantages over the ADF and PP tests in that it assumes stationarity of the time 

series, as opposed to the null assumed by the ADF and PP. Due to the assumption of the 
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null of the ADF and PP, if there is no strong evidence for stationarity of time series, the 

ADF and PP might have a low power to reject the null, which might result in a Type II 

error. Consequently, testing a unit root of the time series throughout these three approaches 

would be a good strategy in terms of a robustness check of the characteristic of the time 

series. The length of lag can be determined in selecting the minimum Bayesian Information 

Criterion (BIC).

In this paper, co-integration tests allowing for the assumption of the null hypothesis of 

symmetric price transmission are conducted. For this purpose, the Engle-Granger two step 

procedure is applied. Alternatively, the threshold co-integration test introduced by Enders 

and Granger (1998) allowing for the assumption of asymmetric price adjustment is also 

used to correct the potential inconsistency which might result from the mis-specification if 

price transmission is asymmetric. 

The Engle and Granger (1987) approach is composed of two steps. Initially, the long-run 

supply response is estimated using variables shown by the example of the relationship 

between producer and wholesale prices in Equation (1) below: 

     

where  and  are the pork wholesale price and the hog producer price, 

respectively. These two variables are expressed in logged terms.  is the error term 

assuming a white noise process. Second, by using the residuals obtained from Equation (1), 

ADF tests for stationarity of residuals are used to estimate  in the following equation:

 ∆ 
 ∆  

where  is a white noise process. If the null hypothesis of      is rejected, the 

residuals in Equation (1) are stationary with zero mean. This implies that two variables are 
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co-integrated with each other in the sense that there is a long-run equilibrium relationship 

between two variables. 

On the other hand, Enders and Granger (1998) argue that the tests for co-integration 

could lead to inconsistent results if adjustment is asymmetric. Therefore, they proposed an 

alternative specification allowing for asymmetric adjustment, which is known as the 

threshold autoregressive (TAR) and the momentum threshold autoregressive (M-TAR) 

model, and it can be written in the form of (3) ~ (5):

 ∆ 
  

 

where ∆ is the first difference of the error term from Equation (1),  and   are 

the adjustment rates,  is the Heaviside indicator function such that: 

    i f  ≥ 

 i f   

    i f ∆ ≥ 

 i f ∆  

 represents the threshold value proposed by Chan (1993). 

According to Tong (1983), if adjustment is asymmetric, the sample mean of the residuals 

is a biased estimate of the long-run equilibrium value. For this reason, Chan (1993) 

suggests that “it is necessary to find the possible long-run equilibrium values to minimize 

the sum of squared errors from the fitted model as a super-consistent estimate of threshold”. 

For example, the estimation procedures of the threshold proposed by Chan (1993) have the 

following steps: first, the estimated residual series (∆ ) are arranged in ascending order; 

second, 15% of the smallest observations and 15% of the largest observations are excluded, 
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and then the remaining 70% of the values are used as a possible threshold; and finally, for 

each possible threshold parameter, the threshold value that minimizes the residual sum of 

squares from the fitted model is chosen. This can be considered as the consistent TAR or 

M-TAR model. 

The combination of Equations (3) and (4) is referred to as the TAR model and the 

combination of Equations (3) and (5) is said to be the M-TAR model. According to Enders 

and Granger (1998), the TAR model captures “deep” movements in the series, while the 

possibility of asymmetrically “sharp” movements in the series can be detected by the 

M-TAR model3. In the M-TAR model, the threshold depends on the change in    in the 

previous period. To interpret the adjustment rate of  and , if, for example, -1<<<0, 

the TAR model represents that the positive discrepancies of the  series will tend to revert 

rapidly back to the long-run equilibrium relative to the negative discrepancies of the 

series. Furthermore, if, for example,  , the M-TAR model suggests that the 

negative ∆    is substantially in decay, while the positive ∆    is little adjusted to 

the long-run equilibrium. 

For both TAR and M-TAR models, the first step is to check that the analyzed series are 

co-integrated. To do so, the null hypothesis of        of no co-integration is 

tested. Since the -statistics for the above null hypothesis have a non-standard distribution, 

the -statistic is used. if the null hypothesis of        is rejected, the result 

concludes that the series are co-integrated and to proceed with the test for the asymmetric 

adjustment. Therefore, the null hypothesis of symmetric adjustment (    ) is tested. 

In this case, standard -statistics can be used. If the null hypothesis cannot be rejected, it 

supports the evidence of symmetric price adjustment. Rejecting the null hypothesis would 

suggest that price responds differently to whether the departure from the long-run 

equilibrium is increasing or decreasing. Diagnostic checking for a white noise process for 

3   With the definition of the two terms as to “deep” and “sharp” described by Ghoshray (2002), “deepness indicates the asymmetry 

in the magnitude of peaks and troughs and steepness represents the asymmetry in the form of differing speeds at which peaks and 

troughs are approached”. 
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the residuals  is performed by using the Breusch–Godfrey test4, the Ljung-Box test5, and 

Durbin Watson test. If the residuals are serially correlated, Equation (3) should be 

re-estimated by adding the additional lags of ∆  in the following form:

 ∆ 
  

 
  



∆ 

If a pair of price series are co-integrated and adjustment is symmetric, an error correction 

model (ECM) in the following form is the example in the relationship between farm and 

wholesale level:

 ∆   
  

 



∆ 
  



∆ 

where ∆ and ∆ are vectors of the first differences of log prices for wholesale 

and farm level, respectively,     is the lagged residual from Equation (1),  is the error 

term, and  represents the short-run adjustment speed of the dependent variable to the 

long-run equilibrium and its sign should be negative. The selection of the correct lag length 

is conducted by minimizing the Schwarz criterion (SBC), and test for autocorrelation of the 

residuals,  is conducted by using the Ljung-Box Q test, the Breusch-Godfrey LM test, 

and Durbin-Watson test. 

If either one of the TAR and the M-TAR models or both models assure that the null 

4  The procedures of the Breusch–Godfrey test are as follows: 1) run OLS regression to compute an estimate of the model, 

  


⋯
 and find the residuals 

 
 ⋯  , 2) using 

 
 ⋯  , run an OLS regression for the 

model 
 


⋯

  
⋯  

 , 3) test the null hypothesis of 
 

 
⋯ 

 

with the test statistic   ∼
 where  is sample size and  is the value calculated in step 2. If p-value is less 

than significant level of , the null is rejected, which means that at least one of the  is significantly different from zero. 

5  The Ljung-Box test is designed to test for the null hypothesis of  : the residuals are uncorrelated with its test statistic of 

   
  





  where  is the sample size,  is the sample autocorrelation at lag k, and h is the number of lags being 

tested. Under  , the statistic  follows a  
 . If -statistic is greater than  

 , the null is rejected. 
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hypothesis of symmetric price adjustment (    ) is rejected, the asymmetric error 

correction model can be specified as follows:

 ∆   
 









 



∆ 
  



∆ 

where    


and    


represent error correction terms (ECT) meaning the positive and 

negative deviations to the long-run equilibrium created by a change in ∆ , respectively 

and  is error terms. 

The number of months  it takes the  series to adjust back to the equilibrium 

after the change in  can be estimated by using the formula in the study by Ghoshray 

(2002): 

  log

log

where  is a given proportion of the disequilibrium to be corrected and     

is the coefficients of short-run adjustment rate from Equations (7) and (8). 

3. Data

Empirical investigation in this study is conducted by using the 132 monthly observations 

of producer, wholesale, and retail prices for pork in the United States over the time period 

from January 2005 to December 2015. The producer prices (PP, USD per cwt) and the 

wholesale prices (WP, USD per cwt) represent barrow and gilt price and price of Central 

U.S. pork cutout composite sourced from USDA/ERS, respectively. The retail prices (RP, 
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USD per cwt) stand for retail pork value of retail weight equivalent obtained from 

USDA/ERS. All series are expressed in logarithm in the regression. Descriptive statistics 

and characteristic of each data series are found in Table 1. 

Table 1.  Basic statistical measures of the price series in levels

Variable Obs Min Max Mean SD Variance Skewness Kurtosis

PP 132 36.56 95.17 55.09 11.77 138.53 0.79 0.64

WP 132 54.94 133.58 79.33 16.28 264.91 0.78 0.63

RP 132 276.29 421.55 326.27 43.20 1866.48 0.53 -1.05

Source: USDA/ERS.

The visualized plots of each price series in this study are presented in Figure 1. As 

shown in the graphs, producer prices and wholesale prices appear to move together over 

time. However, all price series obviously appear to have an increasing trend over time and 

variation of price series is generally intensified at the end of the sample period in the sense 

that all price series might be non-stationary. 

Figure 1.  The plot of hog and pork price series

Source: USDA/ERS.
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No. of 
lags

ADF PP KPSS

Drift
Drift & 
trend

Drift
Drift & 
trend

Drift Trend

PP 1 -2.73* -2.94 -2.51 -2.68 2.52** 0.32**

WP 2 -2.49 -3.13 -2.41 -3.01 2.27** 0.21**

RP 2 -0.79 -2.91 -0.54 -2.56 4.41** 0.45**

4. Empirical results

4.1. Testing for a unit root

The test for a unit root is conducted by using the ADF, PP and KPSS tests. The approach 

to find the appropriate length of lags is based on the lowest BIC. According to Table 2, 

the ADF and PP test results of the null hypothesis of non-stationarity of the series assure 

that all price series in log levels are non-stationary by retaining the null hypothesis. The 

results of the KPSS assuming the null hypothesis of stationarity of series also indicate that 

all series in log levels have a unit root by rejecting the null hypothesis. This implies that 

all price series need to be differenced to make them stationary.

According to the results of Table 3, on the other hand, the null hypothesis that price 

series in the first difference has a unit root is rejected from the ADF and the PP test, and 

the fact that all price series in the first difference are stationary is confirmed by the KPSS 

test. These results indicate that all price series analyzed are I(1). 

Table 2.  Results of stationary tests in logged prices

Notes: * and ** are for 10% and 5% significance level, respectively. The critical values of ADF 

and PP tests at 5% and 10% significance level are obtained from the R. Davidson and J.G. 

Mackinnon (1993), Estimation and Inference in Econometrics. The critical values of test 

with a drift and with a drift and a trend (n=100) at 5% significance are -2.89 and -3.45, re-

spectively and at 10% significance are -2.58 and -3.15, respectively. For the KPSS tests, 

the critical values with a drift and with a trend at 5% significance are 0.463 and 0.146, re-

spectively and at 10% significance are 0.347 and 0.119, respectively.
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No. of 
lags

ADF PP KPSS

Drift
Drift & 
trend

Drift
Drift & 
trend

Drift Trend

PP 1 -7.41** -7.40** -10.05** -10.04** 0.08 0.06

WP 1 -7.73** -7.71** -9.83** -9.80** 0.05 0.05

RP 1 -6.23** -6.19** -7.90** -7.87** 0.10 0.08

　

Co-integrating   
regression

ADF test

  No. of lag   　 DW

WP - PP
0.64 

[7.62]**
0.93 

[44.06]**
1 -1.92*

9.60 
(0.15)

0.52 
(0.47)

1.99

RP - WP
3.62 

[22.49]**
0.50 

[13.41]** 
1 -2.42** 

3.95 
(0.68)

1.52 
(0.22)

1.97

Table 3.  Results of stationary tests in the logged first difference

Notes: ** are for 10% and 5% significance level, respectively. The critical values of ADF and PP 

tests at 5% and 10% significance level are obtained from the R. Davidson and J.G. 

Mackinnon (1993), Estimation and Inference in Econometrics. The critical values of test 

with a drift and with a drift and a trend (n=100) at 5% significance are -2.89 and -3.45, re-

spectively and at 10% significance are -2.58 and -3.15, respectively. For the KPSS tests, 

the critical values with a drift and with a trend at 5% significance are 0.463 and 0.146, re-

spectively and at 10% significance are 0.347 and 0.119, respectively.

4.2. Threshold co-integration tests

For the co-integrating test that assumes that price transmission is symmetric, the 

Engle-Granger two step procedure is conducted by initially estimating Equation (1) by OLS, 

and then by testing that the residuals estimated in the fitted model have a unit root. If the 

null hypothesis of      is rejected, this suggests that residuals are stationary with 

zero mean, which implies that two price series are co-integrated with each other.

Table 4.  Engle-Granger co-integration tests 

Notes: * and ** stand for 10% and 5% significance level, respectively. The t-statistic is stated in 

square brackets.  and  are parameters in equation 1. The ADF test is conducted by 

using residuals of equation 2. The critical values of the ADF test with zero mean (n=100) 

are -1.95 at 5% significance and -1.61 at 10% significance. The p-values are stated in pa-

renthesis for the Ljung-Box Q-statistic and Breusch–Godfrey statistic for autocorrela-

tion of residuals.



54    Journal of Rural Development 41(Special Issue)

Table 4 presents the results of the Engle-Granger co-integration test. The parameters 

and  stand for the constant absolute margin and the price transmission elasticity, 

respectively. These parameter values are significantly different from zero at the 5% 

significance level in both price relationships. To interpret each parameter value, there is a 

constant absolute margin of 0.64 dollars per cwt between the producer and wholesale 

marketing levels. A one percent increase in producer price results in a 0.93 percent increase 

in wholesale price. Furthermore, wholesale and retail prices are linked by a constant 

absolute margin of 3.62 dollars per cwt, and retail price is increased by 0.50 percent given 

a one percent increase in wholesale price. 

For the results of the Engle-Granger test, the estimated values of  are -1.92 and -2.42 

for the case of producer and wholesale prices and the case of wholesale and retail prices, 

respectively. The null hypothesis in the case of the producer and wholesale prices is 

rejected at the 10% significance level, and for the case of wholesale and retail price, the 

null hypothesis is also rejected at the 5% level of significance as compared to the critical 

values. This suggests that there is a long-run equilibrium relationship in between producer 

and wholesale prices and between wholesale and retail prices in the U.S. pork market. 

Meanwhile, the Ljung-Box Q-statistic, Breusch–Godfrey and Durbin-Watson statistic assure 

that the residuals () of Equation (2) are uncorrelated.   
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Table 5.  The results of TAR model across the pork marketing channels 

PP - WP WP - RP

TAR Consistent TAR TAR Consistent TAR

Lag length 0 0 1 1

 -0.08 [-1.03] -0.18 [-0.96] -0.06 [-1.08] -0.05 [-1.00]

 -0.25 [-2.82]** -0.25 [-2.89]** -0.16 [-2.55]** -0.17 [-2.65]**

        4.52* 4.65** 3.72 3.92*

      2.01 (0.16) 2.24 (0.14) 1.54 (0.22) 1.93 (0.17)

 0 0.0192 0 -0.0247

 9.99 (0.13) 10.40 (0.11) 3.92 (0.69) 3.95 (0.68)

 2.39 (0.12) 2.45 (0.12) 2.50 (0.15) 2.06 (0.15)

 2.19 2.19 1.97 1.97

 4.52 (0.01) 4.64 (0.01) 2.55 (0.06) 2.69 (0.05)

 -531.25 -531.48 -470.27 -470.67

Notes: * and ** stand for 10% and 5% significance level, respectively.  and  stand for the co-

efficients of adjustment and t-statistics is in brackets for the null hypothesis    and 

   , respectively. Values of -statistic for the TAR model with n=100  for the null hy-

pothesis      at 5% and 10% significance levels are 4.64 and 3.79, respectively. 

Critical values for -statistic are computed by Enders and Granger (1998). P-values are 

stated in the parenthesis for the Ljung-Box Q-statistic, Breusch–Godfrey statistic, and 

F-statistic.   

Next, in order to conduct a threshold co-integration test allowing for the assumption of 

asymmetric price transmission in this study, the TAR and the M-TAR models are estimated 

by using two threshold values with zero and consistent threshold estimates with the 

Heaviside Indicator function as an attractor. The results of the TAR model are presented 

in Table 5. Based on the SBC, the consistent TAR model is preferable to the TAR model 

with the zero attractor in both cases of price relationships. For the consistent TAR model 

in each price relationship, adjustment rates of  (positive deviation showing a decrease in 

producer or wholesale price) are insignificant, while adjustment rates of  (negative 

deviation meaning an increase in producer or wholesale price) are significant at the 5% 

significance level. Focusing on the adjustment rate of a  in the case of producer and 

wholesale price relationship, the point estimate of (-0.25) suggests that approximately 25 
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percent of a negative deviation from a long-run equilibrium is corrected within a month. 

The point estimate of  (-0.17) for the case of wholesale and retail price relationship 

indicates that approximately 17 percent of a negative deviation from a long-run equilibrium 

is eliminated within a month. When it comes to the hypotheses tests, -statistics for the 

case of producer and wholesale price and the case of wholesale and retail price in the 

consistent TAR model are 4.65 and 3.92, respectively. Since these values are larger than 

the critical value of 4.64 at the 5% significance level and 3.79 at the 10% significance level 

respectively, the null hypothesis of        is rejected, meaning that the price 

series are co-integrated. -statistics recorded to test for asymmetric price transmission for 

the case of producer and wholesale price relationship and the case of wholesale and retail 

price relationship in the consistent TAR model are 2.24 and 1.93, respectively. Retaining 

the null hypothesis of      in both cases of the price relationships is allowed due 

to lower values of each F-statistic than the critical value, indicating that price flow from 

producer to wholesale, and wholesale to retail is symmetrically transmitted. A diagnostic 

check for the serial correlation of residuals suggests that residuals of the consistent TAR 

model for both cases are significantly uncorrelated with each other. 

The results of the M-TAR model are found in Table 6. According to Table 6, the 

consistent M-TAR model can be regarded as a more appropriate model due to the lower 

value of the SBC in both cases of price relationship. In both cases, adjustment rates of 

are insignificant, while adjustment rates of  are significant at the 5% significance level. 

From these results, the point estimate of  (-0.44) for the case of producer and wholesale 

prices represents that approximately 44 percent of a negative deviation from a long-run 

equilibrium is eliminated within a month. Similarly, in the case of the relationship between 

wholesale and retail price, the point estimate of  (-0.25) shows that approximately 25 

percent of a negative deviation from a long-run equilibrium is eliminated within a month. 

From the results of the threshold co-integration test with the null hypothesis of 

      , for both price relationships in the case of producer and wholesale price 
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relationship and wholesale and retail price relationship, the consistent M-TAR model 

supports that there is a long-run equilibrium relationship in each price combination by 

rejecting the null at the 5% significance level. Furthermore, by contrast with the results of 

the consistent TAR model, -statistics of both cases to test for the null hypothesis of 

     of the consistent M-TAR model are greater than the critical value at the 5% 

level of significance. These results suggest that price transmission from producer price to 

wholesale price, and wholesale price to retail price is asymmetrically adjusted. In addition, 

the residuals of the consistent M-TAR model in both cases are significantly uncorrelated 

based on the results of diagnostic checking from the Ljung-Box, Breusch–Godfrey and 

Durbin-Watson test. 

Table 6.  The results of M-TAR model across the pork marketing channels

PP - WP WP - RP

M-TAR
Consistent 

M-TAR
M-TAR

Consistent 
M-TAR

Lag length 0 0 0 0

 -0.14 [-1.25] -0.09 [-1.36] 0.04 [0.35] -0.03 [-0.55]

 -0.26 [-1.90]* -0.44 [-3.38]** 0.04 [0.29] -0.25 [-3.35]**

        2.59 6.63** 0.10 5.74**

      0.45 (0.50) 5.81 (0.02) 0.00 (0.97) 6.47 (0.01)

 0 -0.0241 0 -0.0209

 14.20 (0.03) 9.52 (0.15) 8.70 (0.19) 9.62 (0.14)

 1.69 (0.19) 3.13 (0.08) 1.11 (0.29) 2.41 (0.12)

 2.03 2.22 1.98 1.76

 2.59 (0.08) 6.63 (0.00) 0.10 (0.90) 5.74 (0.00)

 -522.74 -530.40 -467.74 -478.71

Notes: * and ** stand for 10% and 5% significance level, respectively.  and  stand for the co-

efficients of adjustment and t-statistics is in brackets for the null hypothesis    and 

   , respectively. Values of -statistic for the TAR model with n=100  for the null hy-

pothesis      at 5% and 10% significance levels are 5.02 and 4.11, respectively. 

Critical values for -statistic are computed by Enders and Granger (1998). P-values are 

stated in the parenthesis for the Ljung-Box Q-statistic, Breusch–Godfrey statistic, and 

F-statistic.  



58    Journal of Rural Development 41(Special Issue)

In short, given the results from the four different models, the consistent model would be 

preferable to the model with zero mean threshold based on the value of the SBC. 

Specifically, a consistent M-TAR model can be considered as an appropriate model to 

explain asymmetric price adjustment in the U.S. pork market. In this context, based on the 

studies of Goychuk & Meyers (2014) and Abudlai (2000, 2002), if either the TAR model 

or the M-TAR model can support the null hypothesis of asymmetric price transmission, an 

ECM should be specified to allow for asymmetric price transmission in this study. 

4.3. Estimation of asymmetric error correction model

As mentioned above, given the finding that the consistent M-TAR model supports the 

evidence of asymmetric price transmission, asymmetric ECM should be specified to 

estimate the price adjustment to positive and negative ECT and the short-run dynamic in 

this study. 

Table 7 represents estimation results of asymmetric ECM. First, estimates of asymmetric 

ECM for the case of producer and wholesale price are reported in the first and second 

column. In the first column, wholesale price responds significantly and quickly to    



meaning negative deviation created by increase in producer price, while it tends to be more 

persistent to    


implying positive deviation created by a decrease in producer price. 

Specifically, wholesale price adjusts to correct approximately 23 percent of negative 

deviation from the long-run equilibrium created by an increase in producer price within a 

month. On the other hand, wholesale price adjusts to correct only 6 percent, approximately, 

of positive deviation from the long equilibrium created by a decrease in producer price 

within a month. For the long-run adjustment of wholesale price to positive and negative 

error correction term by using Equation (9), it will take about 8.8 months to adjust toward 

the long-run equilibrium to negative deviation created by an increase in producer price, 

while, for positive deviation created by a decrease in producer price, it will take 
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approximately 39.8 months. This suggests that adjustment of wholesale price toward a 

long-run equilibrium is faster as producer price increases than as producer price decreases. 

On the other hand, in the second column, producer price responds insignificantly to positive 

or negative deviation created by a decrease or an increase in wholesale price. 

Meanwhile, while the lagged change in the producer price does not affect the wholesale 

price, the response of wholesale price is significantly derived by only a contemporaneous 

change in the producer price at 5% level of significance. On the other hand, in the case 

for producer price as a dependent variable, the null hypothesis that lagged changes in 

wholesale price do not affect producer price should be retained. In short, in the case of the 

relationship between producer and wholesale prices, there is unidirectional price adjustment 

from producer to wholesale price. The possible explanation of this result is that it might 

be difficult for producers to adjust production to a transitory change in the wholesale price 

in the short-run due to the biological constraints of hog production. In contrast, wholesalers 

are able to relatively quickly adjust prices to a change in producer prices. This is consistent 

with the possible behavior of wholesalers described in the previous study that wholesalers 

respond more quickly to margin squeezing (an increase in producer price) than margin 

stretching (a decrease in producer price). As aforementioned, this may not be unrelated with 

imperfect competition in the pork processing level, exerting market power by a small 

number of meat packers. 

Next, for the results of the price relationship between wholesale price and retail price, 

in the third column, the adjustment rates of retail price to positive and negative ECT are 

the same, while the retail price only responds significantly to positive ECT (   


) created 

by a decrease in wholesale price. Specifically, the retail price adjusts to correct 

approximately only 4 percent toward a long-run equilibrium to positive deviation (decrease 

in wholesale price) within a month. On the other hand, in the fourth column, wholesale 

price responds significantly and strongly to positive ECT (  


) created by a decrease in 

retail price. With the point estimate of positive error correction term, wholesale price 
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adjusts to correct approximately 35 percent of positive deviation from the long-run 

equilibrium created by a decrease in retail price within a month. In terms of the long-run 

correction adjustment given a 90 percent probability with regard to retail price, 55.8 months 

will be required to adjust toward the long-run equilibrium to the positive deviation 

(decrease in wholesale price). However, for the wholesale price, it will take only about 5.3 

months to adjust to the long-run equilibrium. 

Table 7.  Estimates of the asymmetric ECM across the pork marketing channels

Independent
variable

Dependent variable

Between producer and wholesale price 
relationship

Between wholesale and retail price 
relationship

∆ ∆ ∆ ∆

Constant -0.001 [-0.33] 0.003 [0.25] 0.002 [0.97] 0.002 [1.54]

∆ 0.79 [28.22]** - - -

∆ 0.07 [0.82] -0.28 [-1.08] - -

∆ - - 0.02 [1.37] -

∆ -0.10 [-1.08] 0.52 [1.76] 0.07 [4.73]** 0.06 [0.12]

∆ - - 0.23 [3.11]** 0.29 [2.97]**

 


-0.06 [-0.60] -0.30 [-0.88] -0.040 [-1.73]* -0.35 [-2.71]**

 


-0.23 [-2.09]** -0.003 [-0.01] -0.038 [-1.26] -0.02 [-0.22]

 14.39 (0.03) 8.95 (0.18) 4.41 (0.62) 6.42 (0.38)

 2.28 (0.13) 0.95 (0.33) 12.89 (0.00) 0.45 (0.50)

 2.03 1.96 2.28 2.03

 165.26 (0.00) 1.88 (0.12) 14.95 (0.00) 3.38 (0.01)

Notes: * and ** stand for 10% and 5% significance level, respectively. -values are stated in 

square brackets.   


and   


  stand for error correction terms representing adjust-

ment rate with respect to increasing and decreasing deviations from the long-run equi-

librium, respectively. -values are stated in a parenthesis for the Ljung-Box Q-statistic, 

Breusch–Godfrey statistic, and -statistic.

The null hypothesis that contemporaneous changes in wholesale price do not affect retail 

price is not rejected since its estimated coefficient is not statistically different from zero at 
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the 5% level of significance, while the response of retail price is significantly derived by 

only a lagged change in wholesale price. The null hypothesis that lagged changes in retail 

price do not affect wholesale price is rejected at 5% level of significance. Overall, this 

finding suggests that there is bidirectional price adjustment in the price relationship between 

wholesale and retail level. 

In focusing on the point estimate of positive ECT (   


)  in the price relationship 

between wholesale and retail, the wholesale price adjusts quickly toward a long-run 

equilibrium in response to a decrease in retail price, while the retail price tends to adjust 

very slowly towards a long-run equilibrium to a decrease in wholesale prices. In this 

context, the possible explanation on the slow response of retailers to a change in the 

wholesale price is that retailers are less likely to frequently adjust their prices to a transitory 

price change due to adjustment costs (e.g., menu costs) accompanied by repricing or 

relabeling products. Since adjustment costs at the retail stage could lead to rigidity and less 

frequent repricing of retail price, wholesale price movements may induce a very sluggish 

response in retail prices. Meanwhile, more swift adjustment of the wholesale price to a 

decrease in the retail price as compared to that of an increase in the retail price may 

attribute to the fact that the demand at the wholesale level is relatively more inelastic than 

consumer demand. This implicitly means that the imbalance between a decrease in input 

demand by retailers at the wholesale level due to declining retail price by weakening 

consumer demand and an increase in input supply at the wholesale stage could lead to 

further declines in the wholesale price. Another plausible explanation is that retailers may 

exercise oligopsony power to enable them to make up for margin reduction due to a 

decrease in output price by quickly being passed through to wholesalers with a low rate6.

The conclusion of wholesalers’ behavior in adjusting more quickly to the price signal for 

squeezing margins than stretching margins in the unidirectional price flow from producer 

6   When it comes to this view, the findings on the positive relationship between firms’ concentration and wholesale-retail margin 

reported by Schroeter, Azzam, and Zhang (2000) indicate that there is little evidence of oligopoly power by meat packers but 

some evidence of oligopsony power by retailers in the U.S. pork market. 
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to wholesale level found in this study is consistent with the results analyzed in the price 

transmission studies by Hahn (1990), Miller and Hayenga (2001), and Abdulai (2002) for 

the pork market. The results in this study, on the other hand, are in contradiction to the 

results of the previous studies for the U.S. pork market by Boyd and Brorsen (1988) and 

Goodwin and Harper (2000) in terms of an asymmetric pattern of price adjustment. In 

particular, the findings in the study by Goodwin and Harper (2000) show that there exists 

the unidirectional price transmission from wholesale to retail markets but not vice versa, 

which is distinctly different from results in this study that there is bidirectional price 

transmission in the price flow from wholesale to retail levels. 

5. Conclusion

This study aims to examine asymmetric price transmission of pork prices from the farm 

to the wholesale, and the wholesale to the retail levels in the U.S. pork market by using 

threshold co-integration analysis proposed by Enders and Granger (1998) as an alternative 

method when evaluating monthly producer, wholesale, and retail prices over the period 

from January 2005 to December 2015. Specifically, the application of the threshold 

co-integration approach to ensure the consistent ECM model allows for the possible 

asymmetric pattern of price adjustment presented in the previous studies in such a way that 

adjustment of the margin is relatively faster to squeezing margins as compared to stretching 

margins due to the existence of market power across marketing chain. For this purpose, 

both threshold autoregressive (TAR) model and momentum threshold autoregressive 

(M-TAR) model are used to test for asymmetric price transmission. Therefore, the findings 

can provide information for policy implications in accessing the benefits of the recent 

structural changes in the U.S. pork market in terms of market efficiency. 
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Focusing on the main results, the consistent M-TAR model supports the evidence of 

asymmetric price transmission in both the case of the producer price to the wholesale price 

and the wholesale price to the retail price. This is consistent with the notion of an 

asymmetric pattern of price transmission across the marketing chains from farm to 

wholesale, and from the wholesale to the retail level described in previous studies. 

The estimates from the asymmetric ECM estimation provide the characteristic of price 

flow, the short-run dynamic and the long-run price adjustment in each price relationship. 

In the case of the producer price to the wholesale price, the producer price is significantly 

transmitted to the wholesale price but not vice versa and the wholesale price more quickly 

adjusts towards the long-run equilibrium to an increase in the producer price than to a 

decrease in the producer price. In the case of the wholesale price to the retail price, there 

is the presence of bidirectional price flow for only positive ECT in its relationship, but a 

decrease in retail price induces a quicker and stronger response of wholesale price than the 

response of retail price to a decrease in wholesale price in opposite direction. 

The literature has proposed various factors such as imperfect competition (market power), 

adjustment costs, input availability at different marketing channels, and price policies to 

explain the presence of asymmetric price transmission across the marketing chain. The 

findings in this study, which are not largely different from other research, suggest that there 

is evidence of asymmetric price adjustment in the U.S. pork market. This implies that the 

recent structural change in the U.S. pork industry does not improve market efficiency by 

undermining the price transmission mechanism across the marketing channel. Therefore, in 

the context of policy implications, it implies that the recent structural changes in the U.S. 

pork market increase asymmetric price adjustment which then implies that there is the 

presence of the potential market inefficiencies in the U.S. pork market. However, it is 

beyond the scope of this study to examine the direct impact of these factors on price 

transmission. Thus, it is necessary to examine the direct impact of these factors across 

marketing stages on price transmission in future research. 
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Abstract
Aid for Trade (AfT) has emerged as a significant mechanism for development 

of the lesser-developed countries by helping them to participate in the global val-

ue chain. Given the importance of agriculture in many recipient countries, it is 

important to analyse the impacts of AfT on economic growth and trade, focusing 

only on the agricultural sector. This research aims to evaluate whether AfT has 

significant relations with agricultural development and trade. It also examined 

whether there is heterogeneity in a response to AfT across the recipient countries 

with different national characteristics. Our results show that AfT in agriculture 

has increased both agricultural GDP and exports of the recipient countries. This 

study also found the most effective form of AfT in agriculture which differs de-

pending on the characteristics of each country.  
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1. Introduction

Under the intensifying trade liberalization movement, the lesser-developed countries have 

become more isolated in the global trading system (Huchet-Bourdon et al., 2009). In terms of 

exports, their competitiveness is falling further behind in the global market (Huchet-Bourdon et 

al., 2009), while facing costs like loss of tariff income and increase of import competition (Cali 

et al., 2010). The World Trade Organization (WTO) recognized the problems that the 

lesser-developed countries have structure- and supply-related constraints to participate in 

international trade (Busse et al., 2011). As a response to this problem, the WTO launched the 

Aid for Trade (AfT) initiative at the ministerial conference held in Hong Kong in December 

2005. The objective of AfT was to assist the lesser-developed countries to build the supply-side 

capacity and trade-related infrastructure that they need to assist them to implement and benefit 

from WTO Agreements and more broadly to expand their trade (WTO, 2005).

AfT is a way of Official Development Assistance (ODA) supporting trade-related areas to 

bring the lesser-developed countries into the world trading system. According to the WTO task 

force on AfT, it is mentioned that AfT is about assisting the lesser-developed countries to 

increase exports of goods and services to integrate into the multilateral trading system and to 

benefit from liberalized trade and increase market access (WTO, 2005).

It has been more than a decade since AfT was initiated and a number of studies were 

conducted to evaluate effectiveness of AfT. Empirical studies have proven that aid causes 

growth of the recipient countries (Morrissey, 2001; Clemens et al., 2011). In addition, some 

studies indicate that AfT has positive impact on exports (Cali et al., 2010; Bearce, 2013). In 

contrast, several studies argued that aid has been ineffective in promoting economic 

development (Easterly, 2007; Williamson, 2010) and even some factors of AfT are insignificant 

when it comes to exports (Vijil and Wagner, 2012). These opposed results might be derived 

from two reasons: (1) The range of studies is too broad which covers the general trade market 
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and the whole economic growth, and (2) impact of AfT may vary depending on countries, 

characteristics, sub-categories of AfT etc. Many recipient countries heavily depend on 

agriculture thus agriculture has been the driving force of their economies (Braun and Kennedy, 

1994). So it would bring implications if the scope of study is narrowed down to the agricultural 

sector. More specifically, the effect of AfT related to agriculture on agricultural development 

and exports is important to examine contribution of AfT to recipients' economic growth and 

alleviate poverty. Therefore, this study aims to examine impact of agricultural AfT on 

agricultural development and exports by undertaking a subgroup analysis of recipient countries 

with different national characteristics. In addition, our results suggest the most effective form of 

AfT which differs from country to country depending on the characteristics of each country.

2. Theoretical Framework

There are a vast number of empirical studies on impact of AfT as well as aid and most of the 

literatures generally have drawn results by estimating changes in economic growth and trade. 

These research results show that the relationship of AfT or aid with growth and exports is 

represented as a triangular structure (Figure 1).

Figure 1.  The relationship of AfT or aid with growth and exports 
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2.1. The relationship between AfT and growth 

As seen in the Figure 1-①, aid promotes economic growth by increasing productive 

investment contributing to domestic savings (Bacha, 1990; Morrissey, 2001). Moreover, aid 

has a positive impact on growth under good fiscal, monetary and trade policies (Burnside and 

Dollar, 2000). On the other hand, there are some studies which show these relationships are 

insignificant. Some researches on aid and growth note that aid has negative impact on economic 

growth by worsening democracy, bureaucratic quality, the rule of law and corruption (Djankov 

et al., 2006 and Knack, 2001).

2.2. The relationship between AfT and exports 

It is proven that AfT has helped the lesser-developed countries trade more efficiently, by 

increasing aid in infrastructure channel, reducing trade costs, facilitating reforms of trade policy 

and regulation (Vijil and Wagner, 2012; Cali and Te Velde, 2011; Helbe et al., 2009), 

represented in Figure 1-②. However some studies assert that AfT or aid does not increase 

exports. For instance, aid can cause increase of domestic prices by increased demand, reducing 

price competitiveness of local goods in international markets (Suwa-Eisenmann and Verdier, 

2007). Morrissey (1993) also argued that there is reverse effect of aid on trade due to donor’s 

self-interests.

2.3. Aid for Trade in agriculture 

Most of the researches distinguish AfT into five categories (Martinez-Zarzoso et al., 2014; 

Vijil et al., 2012): (1) technical assistance for trade policy and regulations; (2) trade-related 

infrastructure; (3) productive capacity building; (4) trade-related adjustment; (5) other 

trade-related needs. However, since we have focused on agriculture, we distinguish the 18 
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detailed sectors of AfT in agriculture into 3 categories by the purpose code and characteristics: 

(1) agricultural policy; (2) agricultural production and resources; (3) agricultural research and 

services (Figure 2).

Figure 2. Aid for Trade in Agriculture by Sub-Category

Source: OECD (2015).

Figure 3 presents the development of agriculture with increased agricultural GDP and exports 

of the recipient countries.1 According to this graph, agricultural GDP constantly increased 

during that period. In the same period, the amount of agricultural export performance shows 

remarkable growth, despite the decrease recorded at the time of 2009. Compared to 2002, the 

total export amount more than quadrupled in 2013. Overall, AfT in agriculture as well as 

agricultural GDP and exports show the similar tendency which means the amount of AfT in 

agriculture, agricultural GDP and exports has increased in total value. Therefore, this study 

notes that AfT in agriculture might have influenced the agricultural development and exports.

1  71 countries are selected by existence of data from 2002 to 2013 and the list of countries is attached in Appendix 

Table 1.
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Figure 3. Agricultural GDP and Export Trends of Recipient Countries

Source: World Bank (2015), UN COMTRADE (2015). 

3. Empirical Framework and Data

Most of the variables specified in our models are based on the variables adopted in previous 

studies (Rajan and Subramanian, 2008; Morrissey, 2001; Nelson and Silva, 2008; Cali and te 

Velde, 2010). Moreover, this study used the autocorrelation test suggested by Cumby and 

Huizinga (1992) and the test result indicates that there might be autocorrected residuals. 

According to the suggestion by Granger and Newbold (1974), we included a lagged dependent 

variable in the equation. The use of the lagged dependent variable as an independent variable 

and the long disparity between the dependent variable and the AfT variable make it possible to 

avoid endogenous problems. With all these relations, an equation for estimating the impacts of 
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AfT on agricultural GDP is defined as (1).  

(1)

AGGDPit indicates agricultural GDP of country i during the period t. is the main 

variable of this research which is AfT in agriculture invested in country i during the period t-p. 

 means the country fixed-effect and  is an error term. An equation for estimating the 

impacts of AfT on agricultural exports is defined as (2).

(2)

  is agricultural exports of country i during the period t.    is AfT in 

agriculture invested in country i during the period t-k. Since there is time lag between AfT 

implementation and its effectiveness, we used Akaike Information Criterion (AIC), Schwarz 

Criterion (SC), Hannan Quinn (HQ) Criterion to select the optimal lag length. This study also 

used 9 year lagged AfT variables (p=9) for equation (1) and 4 year lagged AfT variables (k=4) 

for equation (2). It has been found that the period in which the AfT in the agricultural sector 

affects agricultural growth takes a considerably long time. In general, it is known to take many 

years to return the investment in the agricultural sector than the non-agricultural sector. 

However, since our study focuses on underdeveloped countries, the return to investment in 

agriculture takes longer than the average time to be effective. This is in line with the finding of 

Mogues et al. (2012), which points out the productivity increase effect by public investment in 

underdeveloped countries will continue even after 20 years and 30 years. 

On the contrary, the effect of AfT in the agricultural sector on the increase of exports was 

shown in a relatively short time. This can be explained by the fact that even if production 

volume does not increase significantly, convergence of domestic supplies into exports may 

raise agricultural exports, within a relatively short period of time. Since AfT in agriculture 
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Variables Unit Mean Std. Dev. Min Max

Aid for Trade in agriculture, Total 

USD million

37.747 50.222 0.000 410.083

Agricultural Policy 12.597 18.416 0.000 170.186

Agricultural Production and Resources 16.439 28.803 0.000 327.731

Agricultural Research and Services 8.061 16.474 0.000 217.029

Agricultural Exports
USD billion

4.013 9.236 0.000 84.665

Agricultural GDP, Total 19.070 68.268 0.038 892.891

Freedom(1: Low 7: High) Number 3.761 1.433 1.000 6.500

Control of Corruption(100%: good)

Percentage

37.391 20.169 1.435 91.707

Government Effectiveness(100%: good) 40.597 18.859 1.435 87.805

Political Stability(100%: good) 33.246 20.378 0.472 92.823

Regulatory Quality(100%: good) 41.962 17.268 0.980 93.301

Rule of Law(100%: good) 36.873 18.068 0.474 89.474

might have different effects according to the characteristics of aid, this study has divided AfT in 

agriculture into 3 categories and they were introduced in the previous chapter. Using the split 

AfT variables, estimations were conducted more in detail and they are represented as equations 

(3) and (4).  is AfT related to agricultural policies of country i during the period t. 

indicates AfT related to agricultural production and resources of country i during the period t. 

Lastly,  is AfT related to agricultural research and services of country i during the period 

t. We also used Akaike Information Criterion (AIC), Schwarz Criterion (SC), Hannan Quinn 

(HQ) Criterion to select the optimal lag length of each variable.

(3)

(4)

Table 1 provides summary statistics for the variables. The period of the panel dataset used in 

this empirical framework includes from 2002 to 2013 and it covers 71 countries. The number of 

countries is decided by limited data availability of the panel. AfT data before 2002 were 

unavailable and the most recent data were those of 2013.  

Table 1. Summary of variables statistics
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Variables Unit Mean Std. Dev. Min Max

Voice and Accountability(100%: good) 38.729 18.479 4.739 89.423

Data for AfT are taken from the OECD Creditor Reporting System (CRS). The system 

provides commitments and disbursements of official development assistance (ODA) by 

detailed and broad sector. Data for agricultural exports are taken from the United Nations 

COMTRADE (PC-TAS) database. Data on agricultural GDP are obtained from the World 

Bank’s World Development Indicators (WDI). Data on freedom are derived from the website of 

Freedom House and these data indicate each country’s freedom status. As the number gets 

smaller, the citizens of a certain country are away from freedom. Data on Control of Corruption 

(CC), which measures the level of public power whether it can control corruption within the 

countries, come from the World Bank’s Worldwide Governance Indicators (WGI). For CC, the 

number indicates the percentage of controlling corruption of a certain country. Data on 

Government Effectiveness (GE), which implies quality of public service, the civil service as 

well as the degree of its independence from political pressures, the quality of policy formulation 

and implementation, the credibility of the government’s commitment to such policies, are also 

taken from WGI in percentage. Data on Political Stability and Absence of Violence and 

Terrorism (PV), which show the likelihood of political instability and politically-motivated 

violence and terrorism, are provided from WGI in percentage. Data on Regulatory Quality 

(RQ), the ability of the government to formulate and implement sound policies and regulations 

permitting and promoting private sector development, come from WGI and they are also 

presented in percentage. Data on Rule of Law (RL), a measurement of the rule of society and 

data on Voice and Accountability (VA), which imply whether a country’s citizens can 

participate in selecting their government with freedom of expression, are also extracted from 

WGI in percentage. All these data from WGI represent each country’s characteristics on 

government environment. 

(Continued)
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4. Result

To control country-specific effects, fixed-effects models are used for estimation and the 

result shows that there are positive impacts of the AfT on agricultural GDP and exports. There 

are previous researches which underline a positive relationship between AfT and growth 

(Bacha, 1990; Burnside and Dollar, 2000; Morrissey, 2001) while some studies draw negative 

effects of AfT on growth (Djankov et al., 2006; Knack, 2001). Our result indicates that AfT in 

agriculture has increased agricultural GDP of recipient countries. This finding implies that AfT 

with the specific purposes has impacts on agricultural development although there are 

controversial issues in literatures related to the effects of AfT on growth in broader scope. An 

increase in agricultural exports also has positively influenced agricultural growth (Table 2). 

Most of the lagged dependent variables were significant.



Impacts of Aid for Trade on Agricultural Development and Trade 77

Table 2. Impacts of AfT on agricultural GDP and exports

Independent 
Variables

Dependent Variables

   

1) 2) 3) 4)

   7.084**

(2.791)

   58.749***

(15.946)

   20.270

(13.652)

   -5.252

(6.619)

   20.447 5.165

(19.068) (3.542)

   30.651***

(6.671)

   325.343***

(68.764)

   0.745*** 0.740***

(0.019) (0.018)

   0.864*** 0.849***

(0.020) (0.020)

Observations 213 568 213 568

Countries 71 71 71 71

R2 0.995 0.977 0.994 0.977

Notes: * significant at 10% level; ** significant at 5% level; *** significant at 1% level; standard 

errors.

In columns (1) and (2), the result shows that AfT in agriculture draws positive effects on 

agricultural GDP and exports. The finding is in line with Vijil and Wagner (2012), Cali and Te 

Velde (2011) and Helbe et al. (2009). AfT was analysed to have a significant impact on the 

increase in agricultural GDP after a long period of time. The relationship between AfT and 

agricultural exports is highly dependent on the fundamental purpose of AfT to facilitate trade in 

recipient countries. Nevertheless, it has been analyzed that the result of AfT investment in the 

agricultural sector takes about 4 years until substantial agricultural exports increase. 
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According to the characteristics of AfT in agriculture, the coefficient values are drawn 

differently. In column (3), AfT on research and services including agricultural 

education/training, research and services, plant and post-harvest protection and pest control, 

agricultural financial services, agricultural co-operatives, livestock/veterinary services is 

statistically significant to agricultural GDP. This AfT investment showed a substantial increase 

in agricultural GDP after nine years. On the other hand, AfT related to agricultural policies and 

management and AfT related to agricultural production and resources which contains food crop 

production, industrial crops/export crops, livestock, agrarian reform, agricultural alternative 

development, agricultural extension, agricultural land resources, water resources and inputs are 

statistically insignificant. For agricultural exports, the coefficients of AfT on research and 

services in column (4) show significance while AfT related to agricultural policies and 

management and AfT related to agricultural production and resources are not significant. These 

results imply that AfT invested in agricultural production and resources is not effective 

although the amount used under the purpose of agricultural production and resources is high. 

This study has an implication that AfT used for agricultural research and services will lead to 

increase of the recipient countries' agricultural GDP and exports. 

The heterogeneity in AfT effects with respect to political environments in recipient countries 

might exist. To verify this assumption, sub-sample analyses were conducted. Because of the 

multi-collinearity problem between indices, instead of including indices in equations, recipient 

countries are divided into sub-groups using mean values of indices through k-means clustering. 

Dividing the sample into two groups is found as the optimal k-means cluster solution and the 

proportional reduction of error coefficient as suggested by Makles (2012). 

Table 3 and table 4 present estimates of the effect of AfT in agriculture on agricultural GDP 

and exports across these different sub-groups. The results demonstrate that AfT related to 

agricultural research and services is effective in the recipient countries with low level of freedom 

leading to increase of agricultural GDP (Table 3). For the recipient countries with high level of 

freedom, AfT had no effect on agricultural GDP growth. In both high and low-level corruption 
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control groups, AfT related to agricultural research and services helped to grow agricultural GDP. 

AfT in agricultural policy is only effective in the recipient countries with high level of corruption 

control. All types of AfT are significant in the recipients with high level of government 

effectiveness while any AfT is insignificant in the recipients with low level of government 

effectiveness. In order for AfT to have a positive impact on agricultural GDP growth, the 

effectiveness of the government was found to be very important. Regarding political stability and 

absence of violence/terrorism and regulatory quality, AfT in agricultural research and services is 

only significant in lower group. Meanwhile, for rule of law and voice and accountability, higher 

group indicates that AfT in research and services is effective for agricultural development. This 

analysis implies that the effects of AfT on the increase of agricultural GDP can be different 

depending on the difference of the governance environment of the country. 

The estimation on agricultural exports shows that more diversified types of AfT were found 

to be effective in agricultural exports (Table 4). AfT in research and services has been shown to 

be most effective in increasing agricultural exports, except for high freedom group countries, 

low government effectiveness countries, and low voice and accountability countries. The 

recipients with low level of corruption control, low level of political stability and absence of 

violence/terrorism, low level of regulatory quality, low level of rule of law as well as high level 

of voice and accountability are influenced by AfT related to agricultural production and 

resources leading to agricultural exports. AfT related to agricultural policies shows positive 

impacts only on recipient countries with high level of regulatory quality.

Through sub-sample analyses, we found that the effective form of AfT differs depending on 

the characteristics of the country. And in most cases, AfT in research and services has a positive 

impact on agricultural GDP and agricultural trade. This study found that there are heterogeneity 

in the relationship between agricultural AfT and agricultural GDP and also in the relationship 

between agricultural AfT and agricultural exports, depending on the characteristics of recipient 

countries and types of AfT. However, we did not study why such a difference occurred, which 

is a limitation of this study. Future research will provide more rigorous verification.  
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5. Conclusion

As time has gone by, the globalization of the market has deepened and the lesser-developed 

countries have lagged behind in the global market. This issue has been regarded as one of the 

reasons that the lesser-developed countries have difficulty in economic development, escaping 

the poverty trap. To reduce such problems, AfT has appeared to help them participate in the 

world trade system and a growing number of studies have put efforts to examine the 

effectiveness of AfT. However, studies on AfT and growth, AfT and trade have not shown 

consistent results. We concluded that the reason for this was because the studies did not reflect 

the industrial characteristics of the recipient country and their range was too wide. Apart from 

most of the studies on AfT, this study focused on AfT in agriculture and its impact on 

agricultural development and exports. Since there is a limitation in getting resources of AfT 

amount, agricultural GDP, exports as well as the governance index altogether, the number of 

sample countries has been shrunk. 

This study finds that AfT in agriculture increases agricultural GDP and exports leading to 

agricultural development. However, the effects vary depending on the purpose of AfT in 

agriculture. AfT used for research and services is presented as more effective than AfT invested 

in agricultural policy or agricultural production and resources to agricultural GDP and exports 

of the recipients. This finding may be partly explained by the industrial structure of recipient 

countries that is highly dependent on agriculture.  

The subgroup analysis results show that AfT in agriculture increases agricultural 

development and exports especially in recipients with a relatively weak governance system. On 

the other hand, AfT works more effectively in those recipient countries which can control 

corruption within their countries, with stable political environment and absence of 

violence/terrorism. Some factors such as government effectiveness and rule of law are found 

that they do not affect agricultural exports. Therefore, this study suggests that the characteristics 
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of recipient countries should be considered when deciding the purpose and type of AfT in 

agriculture to raise effectiveness.
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DZA AFG AIA ALB COK
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This study examines the effect of household type on food and grocery store 

choices using the 2016 KREI Consumer Behavior Survey for Food (CBSF) data. 

This study further investigates factors (e.g., socio-economic characteristics, con-

sumer capacities, and store attributes), in relation to food and grocery store 

choices. There exist significantly different store choices among the household 

types. The marginal effects from the multinomial logit model show that one-per-

son households are more likely to choose supermarkets as their primary food and 

grocery stores. In contrast, relatively young (age under 45) multi-person house-

holds are more likely to shop their food and groceries in large discount stores. 

Both elderly (age 65 and up) one-person and multi-person households prefer to 

go to supermarkets as well as traditional markets. Except for elderly households, 

all the households are less likely to shop in traditional markets. The implications 

for growing one-person and elderly households are discussed.  
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1. Introduction

The main purpose of this paper is to analyze the influence of household types1 on food and 

grocery store choices using the 2016 Consumer Behavior Survey for Food (CBSF) conducted 

by the Korea Rural Economic Institute (KREI). This study examines households’ behavior in 

choosing the primary food and grocery stores among different retail food and grocery stores2

(e.g., supermarkets, super-super markets (SSM), large discount stores, and traditional markets), 

and investigates how household types influence their food and grocery store choices. The key 

motivation of the study is the rapid changes in population and household structures in Korea, 

which are characterized as increasing one-person and elderly households. The share of 

one-person households approached about 28% of total number of households in 2016 (Statistics 

Korea, 2017a, 2017b) and its growth rate is the fastest among the OECD countries. The fast 

growth of one-person households could affect the housing market as well as the food markets 

(KB Financial Group Inc. Management Research Institute, 2012). Households with heads aged 

65 or over (elderly households) are also projected to increase quickly from approximately 3.7 

million (about 19% of population) in 2015 to 10.7 million (about 48% of population) in 2045 

(Statistics Korea, 2017a, 2017b).  

Currently, major food and grocery shoppers in Korea are housewives in general, but food 

buyers’ preferences and retail food and grocery store choices will change along with the rapid 

growth of one-person and elderly households. Demographic change is an important factor that 

could influence the food and grocery markets, especially retail stores. Food and grocery retail 

1  Household types in this paper refer to the basic division of household into one-person and multi-person household with different 

(six) age categories, which is described in data section. Household types might be defined differently in other studies or Census.

2  Definitions of retail food stores follow the 2016 KREI Consumer Behavior Survey for Food: Supermarket represents a small to 

medium size food and grocery store; SSM represents a food and grocery store which is a chain store operated by relatively larger 

retailers such as Home-plus express, Lotte Super, and E-mart Everyday; large discount store represents a food and grocery store 

which is operated by large retailers such as E-mart, Home-plus, Lotte Mart; and other market includes department stores (food 

section), cooperation, online/mail order, and convenience stores.
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stores are concerned with how consumer preferences and store choices will be changed in the 

near future. There are several studies regarding food and grocery store choices (Lee, 2000; Lee 

and Kwak, 2015; Park et al., 2015), however, previous research has not considered the effect of 

household types on food and grocery store choices. Further, considering the possible 

demographic shifts in ages and household structure, investigating factors associated with 

households food and grocery choices is timely and crucial.  

Major retail stores’ sales were over 150 trillion Korean won in 2015 (including nonfood 

items). Supermarkets accounted for 32% of total retail sales, SSM 24%, traditional markets 

14%, and online stores 30% (Korea Insurance Research Institute, 2017, Table 2-2). Regarding 

food and grocery, 56% of the total supermarkets sales and 88% of the SSM sales were food and 

groceries products in 2016 (Ministry of Trade, Industry and Energy, 2017), which implies that 

supermarkets and SSM concentrate on food and grocery sales. Traditional market is generally 

considered as an important food retail market as well.

As aforementioned, the main purpose of the study is to examine the influence of household 

types on the selection of food and grocery stores. Little research has been done in examining the 

association between household types and food retailer choices in this line of research. Thus, the 

research question is whether there are differences in the selection of food and grocery stores 

across household types (one-person versus multi-person households, by age groups). 

Additional research question is what factors are associated with the choice of food and grocery 

stores, including consumers’ demographic characteristics, store attributes, and consumer 

competence3.  

The empirical findings show that household types are, indeed, important factors in explaining 

and predicting food and grocery store choices with other demographic characteristics. The 

findings of this study might contribute to develop food products and food retail store features to 

3 Consumer competence is not defined clearly in the literature (Grønhøj, 2007). We define consumer competence in this paper as 

attitude toward food and grocery shopping, where competence is the ability to do something successfully or efficiently. A con-

sumer with high competence means that the consumer uses, for example, food related information effectively when s/he goes to 

shop food and groceries in a store. 
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better serve diverse types of households and also help to describe the possible target population 

of food retail stores in the future. Food marketing researchers, professionals working in the food 

industry, and social workers working with elderly households will be benefited from the study.

2. Literature Review

2.1. Trends in Retail Food Markets and Consumer’s Food Store Choice

Supermarkets, SSM, large discount stores, and traditional markets are the main food retail 

stores where consumers purchase food and groceries. Several studies have investigated to what 

extent food retail stores have changed (Burt and Sparks, 2003; Guy, Clarke, and Eyre, 2004; 

Kim et al., 2016; Muhammad, Sujak and Rahman, 2016; Reardon et al., 2003). Other studies 

examined food consumption and expenditures (Lee and Ahn, 2016; Tomic, Cerjak, and Rupcic, 

2014). Recent studies have concentrated on consumer’s choice between offline and online food 

stores with the development of internet shopping (Baek, 2009; Binkley, 2013; Binkley and 

Chen, 2016). These studies included consumers’ socioeconomic characteristics and store 

characteristics to explain consumers’ choices. Some other studies considered consumer 

characteristics like age, education, income, dietary pattern and lifestyle to examine food store 

choices focusing on online shopping (Lee, 2000; Lee and Kwak, 2015; Park et al., 2014). 

Bai et al. (2008) investigated Chinese consumer behavior in choosing different retail food 

stores and how household demographics affect shopping behavior. A multivariate probit model 

with four categories of retail food stores such as wet markets, small grocery stores, 

supermarkets, and SSM in Quindao, China. The results indicate that store owners’ 

characteristics, consumers’ demographics, and shopping habits are related to the choice of the 

retail food stores. The results also show that store attributes such as quality, variety, and price of 
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goods in the store affect the selection of food and grocery stores. Lee (2006) and Ryu and Ryu 

(2001) also found that the price, quality and variety of goods in the stores are important factors 

to explain the store choice. Other store attributes, for example distance to a store, brand loyalty, 

freshness, taste and country of origin also significantly affect food retail store choices (Baek, 

2009; Ha and Lee, 2017; Kim and Ju, 2007; Suh and Kim, 2009).

Regarding traditional markets, Jin and Shin (2013) examined housewives’ shopping behavior 

in traditional markets using a survey data. A survey was completed with 671 homemakers, aged 

30-50, who are main decision makers on the purchase of foods and other necessities in 2011. 

They found that region and age are leading variables to explain respondents’ shopping behavior 

in traditional markets. Kim (2010) and Lee (2006) examined the main customer types who are 

using traditional markets and identified that elderly people and low-income families visit 

traditional markets often. 

A series of previous works have investigated e-commerce and food and groceries (Baek, 

2009; Hwang, 2013; Jin, 2017; Jung et al., 2006; Kim and Ju, 2007; Lee, 2000; Liang and Lim, 

2011; Mintel, 2014; Park et al., 2014; Ryu and Ryu, 2001; Suh and Kim, 2009). Among others, 

Chu et al. (2010) examined the effects of households’ shopping frequency and sensory nature of 

products on online and offline channels for grocery products including brand loyalty, size 

loyalty, and price sensitivity. Park et al. (2014) analyzed the trend of the e-commerce of 

agricultural products in Korea. The results indicate that there are three aspects of agricultural 

products consumption, i) an increase of processed food, 2) an increase of 

food-away-from-home (eating out), and 3) growth of sales in the hypermarket (a very large 

store with a wide range of goods). Park et al. (2014) highlighted that food consumption patterns 

have not been considered in the studies of household food retail selection between offline and 

online even though the patterns are an influential factor on e-commerce. 

Using the data from the 2016 CBSF, Park (2016) analyzed the consumer behavior on internet 

food shopping. The findings of the study suggested that region, cooking-at-home, dual-income, 

age, education, and occupation have significant influence on internet food purchases. Using 
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data from the 2017 CBSF4, Jin (2017) examined purchasing food through mobile and internet. 

Jin (2017) identified that age, education, region, and number of cars are important variables to 

explain and predict the probability of purchasing food online. Further, Jin (2017) found that 

lower educated, young and one-person households are more likely to use mobile food shopping 

compared to internet food shopping.

Little is known about consumer choice of convenience stores in the literature. However, the 

convenience store chains have released more home meal replacements, small pack products that 

can cater to such consumers, in view of the growing trend of one-person households. As a 

result, convenience stores are enjoying such substantial growth, while department stores and 

supermarkets are struggling due to sluggish domestic consumption (Jung, 2017). Ha and Lee 

(2017) found that convenience stores provide consumers more product options than large 

discount stores, department stores, supermarkets, and traditional markets. They suggested that 

product characteristics like freshness, taste, and quality of food affect consumers’ choice of 

convenience stores.

2.2. One-Person Household, Aging Population, and Grocery Store Choice

Population and household structures will change. As pointed out in the previous section, 

one-person households will grow quickly. Statistics Korea, which carries out a comprehensive 

population and housing study every five years (Census), defines one-person households as 

households in which a single person makes a living, cooks, and sleeps alone. According to 

Statics Korea, the total number of households has increased by 51% since 1995 while the 

number of one-person households has increased by 217%. Essentially, one-person households 

are driving the increase in the number of total households. There are 5.2 million one-person 

households in Korea (27.2% of the total 19.6 million households in 2016) and one-person 

4 2017 KREI CBSF is not available for the public.
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households are projected to grow to 6.7 million (32% of the total households) in 2025 and 8.1 

million (36% of the total households) in 2045 (Statistics Korea, 2017). The elderly (age 65 and 

up) population is also projected to rise.  In 2015, the number of elderly population was 6.5 

million (13% of total population), which will grow to 10 million (20% of total population) in 

2015 and more than 18 million in 2045 (36% of total population) (and start declining but the 

share of elderly people will continue to grow) (Statistics Korea, 2017a, 2017b). Households 

with heads aged 65 or over are projected to increase from 3.7 million (19% of population) in 

2015 to 10.7 million (48% of population) in 2045 (Statistics Korea, 2017a, 2017b). 

Lee and Kwak (2015) investigated one-person households’ characteristics, expenditure 

structure, and consumption pattern in Korea with the survey on 1,000 one-person households. Lee 

and Kwak (2015) found that one-person households had struggled with consumer competence 

such as information search and product comparison when purchasing food items. Their major 

concern was food safety such as checking manufactured/expiration dates on products and 

sanitation. Most of one-person households encountered problems in food and parcel services, 

followed by food products. According to Lee and Kwak (2015), one-person households 

purchased food and grocery products in supermarkets (55.6%), SSM (25.6%), internet malls 

(8.0%), convenient stores (5.1%), traditional markets (4.8%), and department stores (0.9%). 

The growth of one-person households are related with aging. The elderly one-person 

households in Korea consist of mostly female, educated under elementary school, and lower 

level of health and economic status (Kim and Cho, 2015). According to a consumption 

expenditure study, the elderly one-person household’s food expenditure proposition was higher 

than any other age group (Sung, 2013). Park (2014) also examined the one-person household’s 

food consumption behavior using data from the 2014 CBSF. The findings of this study 

indicated that 13.9% of the entire sample (N=3,344) were one-person households and the main 

food purchase stores among one-person households were supermarkets (38%), traditional 

markets (39%), and large discount stores (24%). Male and high school graduates used 

supermarkets more, while female, those older than 40 years old, lower educated people used 
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traditional food markets.

Statistics Korea’s press release reveals that consumers’ food store choices have changed 

rapidly due to the increase of one-person households and development of mobile shopping 

skills. Several previous studies also indicate age as a significant variable to influence food store 

choices in Korea. In addition, education, dietary life pattern, consumer’s competence, and 

attributes of grocery stores were considered as important factors influencing consumers’ 

grocery store selection. However, even though the importance of household composition has 

grown, few studies have focused whether household type, with a combination of household 

composition (one-person vs. multi-person) and age, could have an influence on food and 

grocery store choices.

3. Methods

3.1. Data 

To examine household food and grocery store choices, we use data from the Consumer 

Behavior Survey for Food (CBSF). This survey has been conducted by the Korea Rural 

Economic Institute (KREI) yearly since 2013. The CBSF is a nationally representative sample 

of Korean households (Lee et al., 2015), and includes detailed information on household food 

consumption, consumer behavior, primary grocery store choice, eating-out behavior, 

satisfaction on food policies, and demographic characteristics. The CBSF, by design, has three 

focus groups: main meal planners at home, adults, and youth. The current study utilizes the 

2016 CBSF, while focusing on the main meal planners at home and its associated data since it 

has information regarding one-person vs. multi-person households. All the raw data, survey 

questionnaires, survey procedures, and the list of KREI studies using the survey are available at 

http://foodsurvey.krei.re.kr/.
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3.2. Sample

Table 1 presents socio-demographic characteristics of survey respondents and households. 

Total number of observations used in the study is 3,286 households. Among them, female 

respondents are 90.3% of the sample, implying that females are the majority of main meal 

planners at home. Occupation of the respondents also tells that the main meal planner is a 

homemaker (42.1%) and 26.1% of respondents are working in sales and service industries. 

Many respondents had completed high school education (44.1%) and the average monthly 

income is 3.86 million won (approximately $3,509); however, 43.4% of the respondents’ 

monthly household income is less than 3 million won. It also shows that approximately 42% of 

the sample respondents reside in urban areas. 

Table 1. Socio-Demographic Characteristics of the Sample (N=3,286)

  
Frequency Percent

Gender Male 319 9.7%

Female 2,967 90.3%

Age Less than 25 years old 39 1.2%

25 – 34 years old 310 9.4%

35 – 44 years old 697 21.2%

45 – 54 years old 955 29.1%

55 – 64 years old 753 22.9%

65 years old and up 532 16.2%

Occupation Office / administration 460 14.0%

Sales / service 860 26.1%

Agro-industries 231 7.0%

Skilled/unskilled labor 214 6.5%

Homemaker 1,384 42.1%

Student 19 0.6%

Others 122 3.7%

Education No formal educational credential 171 5.2%

Completed middle school 650 19.8%

High school diploma 1,449 44.1%

College degree and up 1,016 30.9%
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(Continued)

Frequency Percent

Monthly household Less than 1 million won 340 10.3%

income 1-2 million won 476 14.5%

2-3 million won 612 18.6%

3-4 million won 717 21.8%

4-5 million won 553 16.8%

5-6 million won 385 11.7%

6 million won and up 203 6.2%

Residence Seoul/Incheon 540 16.4%

Other urban areas 838 25.5%

Rural areas – central region 1,048 31.9%

Rural areas – southern region 860 26.2%

Household One-person Age less than 25 29 0.9%

Type Age 25 – 34 81 2.5%

Age 35 – 44 57 1.7%

Age 45 – 54 101 3.1%

Age 55 – 64 120 3.7%

Age 65 and up 200 6.1%

Sub-total 588 17.9%

Multi-person Age less than 25 10 0.3%

Age 25 – 34 229 7.0%

Age 35 – 44 640 19.5%

Age 45 – 54 854 26.0%

Age 55 – 64 633 19.3%

Age 65 and up 332 10.1%

Sub-total 2,698 82.1%

In the analyses, to create household type variable, respondents (households) are divided into 

twelve different groups based on household structure (one-person vs. multi-person) and age of 

the respondent. First, a household is classified as either a one-person or a multi-person 

household. The percentage of one-person households in the 2016 CBSF is 17.9% (Statistics 

Korea (2016) estimates that the share of one-person households in 2016 was 27%). Second, 

respondents (households) are further divided based on six age categories following the U.S. 

Census age categories as shown in household classification rows in Table 1 such as age less 

than 25, 25-34, 35-44, 45-54, 55-64, and 65 and up. Elderly person household is a household 
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where the survey respondent’s age is 65 years or older. The percentage of elderly person 

households in the 2016 CBSF is 16.2% (Statistics Korea (2016) estimates the share of elderly 

person households in 2016 was 19.8%). 

3.3. Model

Consumers’ grocery store choices among supermarkets, super-super markets (SSM), large 

discount stores, traditional markets, and other types of markets (definitions of grocery stores 

and markets follow in the next section) are unordered and thus the multinomial logit model is 

constructed based on a random utility model, which is given by

(1)

where � is a subscript to denote choices of grocery stores, i.e., {supermarkets, super-super 

markets, large discount stores, traditional market, other markets}, � is a subscript to indicate 

individual (respondent), i.e., �1, ..., 3,286, and  is a vector of explanatory 

variables in the model where contains variables varying across the choices and across the 

consumers (attributes) such as: distance to the store, and quality of the grocery in the store. 

contains the characteristics of the individuals and is, therefore, the same for all choices such as: 

respondents’ household types, education, income, residence, and so on.

3.4. Statistical Analyses 

Descriptive statistics for all of the variables in the multivariate analyses are provided in Table 

2. A multinomial logit regression is used to determine the effect of household type on grocery 

store choices and to identify which, if any, of the independent variables explains grocery store 
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choices. A multinomial logit model is appropriate when data related to outcomes are 

individually specific (Greene, 2000). In this model, the dependent variable is respondents’ 

grocery store choices.

Dependent variable. The main objective of this study is to examine whether there exist 

differences in selection of primary food and grocery stores across household types. To 

accomplish this objective, this study employs survey results available from the 2016 CBSF, 

asking “what is the primary food and grocery store you are using?” There are nine possible food 

and grocery store choices available for the responses in the survey. To this question, responses 

are classified into five types of grocery stores choices. The five grocery store choice variables 

are: 1) supermarkets which include small-medium sized supermarkets (mini shop) operated by 

small retailers; 2) super-super markets (SSM) which are chain stores operated by larger retailers 

such as Home-plus Express, Lotte Super, and E-Mart Everyday; 3) large discount stores are the 

large chain stores operated by larger retailers such as E-Mart, Hanaro Club, and Home-plus; 4) 

conventional or traditional markets which represent “Jae Rae Si Jang”; and 4) other grocery 

stores that include department stores, cooperation, online or mail order, home shopping (TV 

channels), or convenience stores. In the estimation of equation (1), traditional market is set to be 

a reference choice.

Independent variables.  The focus of this study is to examine the effect of household type 

(one-person and multi-person by age categories) on grocery store choices; thus, the household 

type is a main independent variable in the study.  Twelve dummy variables (one-person and 

multi-person household and six age categories) are created using survey respondents’ age and 

household structure. As shown in Table 1, these twelve dummy variables represent one-person 

age less than 25, one-person age 25-34, one-person age 35-44, one-person age 45-54, 

one-person age 55-64, one-person age 65 up, multi-person age less than 25, multi-person age 

25-34, multi-person age 35-44, multi-person age 45-54, multi-person age 55-64, multi-person 

age 65 up, and multi-person age 45-54 is set to be a reference group in the model. We also 

include respondents’ socio-economic characteristics such as household monthly income, 
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occupation, gender, education, and residential area. Household income and education are 

included as continuous variables. Residence is included as a 0-1 dummy variable (1 if urban 

residents, 0 if otherwise) in the empirical model. Table 1 presents socio-demographic 

characteristics of the sample households, including gender, occupation, education, household 

income, and residential area.

Table 2 shows the other set of independent variables and their descriptions of grocery store 

choices for the sample. In the empirical model, household eating preferences such as cooking at 

home, food-away-from-home (eating out), and take-out/delivery variables are included as 0-1 

dummy variables. Household eating preferences variables are constructed as follows: in the 

2016 CBSF, there are three choices for the question, “are you cooking at home?” Three choices 

are a) cook most of food at home, b) cook some at home and purchase precooked food, and c) do 

not cook at home. The variable cook-at-home takes 1 if a respondent answered a), otherwise it 

takes 0. Food-away-home question has two choices, a) eat out and b) do not eat out. The 

variable food-away-home takes 1 if a respondent selected a) or 0 if the respondent selected b). 

Take-out/delivery question has four choices in the 2016 CBSF, a) use both take-out and 

delivery, b) use only delivery, c) use only take-out, and d) do not use delivery nor take-out. 

When a respondent chose a), b) or c), the take-out/delivery variable takes 1.  

The grocery frequency is also included as a continuous variable. The grocery frequency 

variable takes value of 7 if a respondent goes to a grocery store every day, 3 for 2-3 times per 

week, 1 for once a week, 0.5 for every other week, 0.25 for once a month, and 0.1 for fewer than 

once a month. As shown in Table 2, 44.3% of respondents go to the grocery stores once a week 

and 36.9% 2-3 times per week.  The reasons to choose a grocery store (i.e., attributes of grocery 

stores) are included as five dummy variables: 1) quality of goods at the store, 2) price level of 

goods at the store, 3) distance to the store, 4) variety of goods at the store, and 5) others 

including delivery option, hospitality of the store (reference group). These five variables were 

constructed based on the question and responses in 2016 CBSF, “What is the reason for you to 

choose this grocery store as your primary grocery place?”
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Table 2. Variable Description and Descriptive Statistics of Consumer Characteristics and 

Preferences (N=3,286) 

Variables Description Responses Percent

Cook at home Whether respondents cook at home Yes – 2,954 89.9%

No – 332 10.1%

Food-away-from-home Whether respondents go out to eat Yes – 2,623 79.8%

No – 663 20.2%

Take out/delivery Whether respondents use take-out Yes – 2,207 67.2%

or delivery food No – 1,079 32.8%

Everyday – 59 1.8%

2-3 per week – 1,212 36.9%

Grocery frequency Frequency of grocery shopping Once a week – 1,456 44.3%

Every other week - 449 13.7%

Once a month – 88 2.7%

Fewer than above – 22 0.7%

Quality of goods Reason for respondents to choose 635 19.3%

the grocery store is quality of 

grocery at the store

Price level Reason for respondents to choose 643 19.6%

the grocery store is price level of 

grocery at the store

Distance to store Reason for respondents to choose 1,293 39.4%

the grocery store is distance to store

Variety of goods Reason for respondents to choose 622 18.9%

the grocery store is variety of 

grocery and other goods at the store

Others/delivery Reason for respondents to choose 93 2.8%

the grocery store is delivery option, 

service of the store and others

Purchasing Capability to use information such Average – 3.48

competence as food labels, nutrition facts Std. Dev. – 0.46

Eating/diet Capability to organize what to eat Average – 3.63

competence regarding diet choice Std. Dev. – 0.41
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(Continued)

Variables Description Responses Percent

Civic Ability and willingness to engage in Average – 3.60

competence active participation in all the Std. Dev. – 0.40

contexts of food consumption

The 2016 CBSF collects information regarding consumers’ attitude toward grocery 

shopping, eating/diet, food labeling and regulations, and government food policies that might 

affect their choice of the grocery store. Using the various questions in the 2016 CBSF we create 

so-called “competence” variables, where competence means the ability to do something 

successfully or efficiently. Grocery-purchasing competence is about the capability to use, 

coordinate or organize information about food and groceries such as food labels, nutrition facts, 

country of origin, and related information. There are total of 18 questions regarding 

grocery-purchasing competence (see Appendix for more about these variables and actual 

questions in the survey in use). Respondents are asked whether they agree or disagree with a 

statement in the survey and each option is given a score (Likert-type scale) between 1 

(extremely no) and 5 (absolutely yes). For instance, one of the questions is whether a 

respondent uses food labeling to get more information about food and groceries. If the 

respondent says absolutely yes, it is coded 5. We average all the responses to create an index for 

the grocery-purchasing competence. Eating/diet competence is about the attitude towards 

eating and diet choice, consideration of nutrition, food safety, and pursuing healthy life. There 

are another set of 18 questions asked in the survey (see appendix for actual questions in the 

survey) and we average all the responses to create an index. Lastly, civic competence is the 

ability and willingness to engage in active participation in all the contexts of food consumption, 

consumers’ rights and government food policies. In total, 20 questions related to civic 

competence are asked and the responses are averaged (see appendix for actual questions in the 

survey). 
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4. Results

4.1. Descriptive Results

Table 3 presents information on the primary food and grocery store choice of sample households 

and compares by household type. The household type includes six age groups of one-person 

households (one-person age less than 25, one-person age 25-34, one-person age 35-44, one-person 

age 45-54, one-person age 55-64, and one-person age 65 and up) and six age groups of 

multi-person households (multi-person age less than 25, multi -person age 25-34, multi-person age 

35-44, multi -person age 45-54, multi-person age 55-64, and multi-person age 65 and up). 

There are, indeed, differences in the selection of primary food and grocery stores across 

household types. A relatively higher portion (42%-52.5%) of one-person age 25-34, 35-44, and 

45-54 households use supermarkets as their primary food and grocery stores, and the next 

highest portion of the one-person 25-34, 35-44, and 45-54 households use large discount stores 

(24.8-37.0%). These household types rarely use SSM (6.9%-12.4%) or traditional markets 

(3.7-14.9%). While a relatively higher proportion (39.2%) of the one-person age 55-64 

households select supermarkets, 31.7% of the households select traditional markets as their 

primary grocery stores. A relatively higher portion (58.0%) of one-person age 65 and up 

households use traditional markets as their primary food and grocery stores. Other than 

traditional markets, one-person age 65 and up households select supermarkets (29.0%) as well. 

Other types of grocery markets (e.g., department stores, home shopping or convenience stores) 

are mostly to be used by one-person age less than 25 (17.2%) and 25-34 households (4.9%) but 

the number of households who select other markets is very few. Overall, relatively young 

one-person households use supermarkets and large discount stores and relatively old 

one-person households are more likely to use supermarkets and traditional markets as their 

primary food and grocery stores. 
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Table 3. Selection of Grocery Stores by Household Type (N=3,286)

Household 
Type

Grocery Store Choices

Total Super-
market1

Super-Super
Market2

Large
Discount
Store3

Traditional 
Market

Other
Market4

One-person

Age < 25
9

(31.0%)
2

(6.9%)
12

(41.4%)
1

(3.5%)
5

(17.2%)
29

(100%)

Age 25-34
34

(42.0%)
10

(12.4%)
30

(37.0%)
3

(3.7%)
4

(4.9%)
81

(100%)

Age 35-44
25

(43.9%)
7

(12.3%)
18

(31.6%)
5

(8.8%)
2

(3.5%)
57

(100%)

Age 45-54
53

(52.5%)
7

(6.9%)
25

(24.8%)
15

(14.9%)
1

(1.0%)
101

(100%)

Age 55-64
47

(39.2%)
11

(9.2%)
23

(19.2%)
38

(31.7%)
1

(0.8%)
120

(100%)

Age 65 up
58

(29.0%)
5

(2.5%)
21

(10.5%)
116

(58.0%)
0

(0.0%)
200

(100%)

Sub-total
226

(38.4%)
42

(7.1%)
129

(21.9%)
178

(30.3%)
13

(2.2%)
588

(100%)

Multi-person

Age < 25
2

(20.0%)
2

(20.0%)
5

(50.0%)
1

(10.0%)
0

(0%)
10

(100%)

Age 25-34
56

(24.5%)
15

(6.6%)
136

(59.4%)
15

(6.6%)
7

(3.1%)
229

(100%)

Age 35-44
156

(24.4%)
67

(10.5%)
353

(55.2%)
60

(9.4%)
4

(0.6%)
640

(100%)

Age 45-54
218

(25.5%)
90

(10.5%)
347

(40.6%)
187

(21.9%)
12

(1.4%)
854

(100%)

Age 55-64
216

(34.1%)
55

(8.7%)
162

(25.6%)
198

(31.3%)
2

(0.3%)
633

(100%)

Age 65 up
94

(28.3%)
12

(3.6%)
46

(13.9%)
179

(53.9%)
1

(0.3%)
332

(100%)

Sub-total
742

(27.5%)
241

(8.9%)
1,049

(38.9%)
640

(23.7%)
26

(1.0%)
2,698
(100%)

Total
968

(29.5%)
283

(8.6%)
1,178

(35.9%)
818

(24.9%)
39

(1.2%)
3,286
(100%)

1 Supermarket represents a small to medium size food and grocery store.

2 Super-Super market (SSM) represents a food and grocery store which is a chain store oper-

ated by relatively larger retailers such as Home-plus express, Lotte Super, and E-mart 

Everyday.

3 Large discount store represents a food and grocery store which is operated by large retailers 

such as E-mart, Home-plus, Lotte Mart.

4 Other market includes department stores (food section), cooperation, online/mail order, and 

convenience stores.
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Table 3 also shows information on how multi-person households select different stores as 

their primary food and grocery stores. It shows that relatively young (less than 25, 25-34, 35-44, 

and 45-54) multi-person households select SSM as their primary food and grocery stores. The 

multi-person age 55-64 households use supermarkets (34.1%) as well as traditional markets 

(31.3%) as their primary food and grocery stores. Similar to the one-person age 65 and up 

households, a relatively higher portion (53.9%) of the multi-person age 65 and up households 

frequently use traditional markets, suggesting that elderly groups, including one-person and 

multi-person elderly, use traditional markets rather than SSM or large discount stores. Overall, 

relative young multi-person households select large discount stores as their primary food and 

grocery stores and elderly multi-person households shop their food and groceries in traditional 

markets.

4.2. Multinomial Logistic Regression Results

We attempt to examine the effect of household type on food and grocery store choices using 

the multinomial logistic regression analyses. Table 4 presents the estimates of the logistic 

model with traditional markets as the base outcome, thus we can assess the significant 

differences between supermarkets (Super), super supermarkets (SSM), large discount stores 

(LDS), and other markets (OTH) compared to traditional markets. Since the parameter 

estimates are relative to the reference group (traditional markets), the standard interpretation of 

the coefficient is that, for a unit change in the predictor variable, the logit of choosing the 

grocery store relative to the reference group is expected to change by its respective parameter 

estimate given the variables in the model are held constant. 
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Table 4. Multinomial Logistic Regression Results for Grocery Store Choices (N=3,286)

Super-
market
(Super)
(n=968)

Super-Super
Market
(SSM)

(n=283)

Large
Discount

Store (LDS)
(n=1,178)

Other
Market
(OTH)
(n=39)

Coeff. Coeff. Coeff. Coeff.

Household Types:

One-person   age < 25 2.2310 ** 2.0093 2.2931 ** 4.7240 ***

One-person   age 25-34 2.1074 *** 2.1739 *** 1.8262 *** 3.3686 ***

One-person   age 35-44 1.6257 *** 1.4836 ** 0.9402 * 2.3682 **

One-person   age 45-54 1.2787 *** 0.5935 0.3677 0.7174

One-person   age 55-64 0.6483 ** 0.7407 * -0.0669 0.3623

One-person   age 65 and 
up

-0.0238 -0.6518 *** -0.8364 ** -13.614

Multi-person age < 25 0.5011 2.0006 1.2812 -13.690

Multi-person age 25-34 1.0007 *** 0.6113 1.4795 *** 1.8953 ***

Multi-person age 35-44 0.7358 *** 0.7788 *** 1.0628 *** 0.0056

Multi-person age 55-64 0.2635 0.0942 -0.2782 * -1.3338 *

Multi-person age 65 and 
up

-0.6220 -0.4597 -0.7712 *** -0.9750

(Multi-person age 45-54)

Household and Consumer Characteristics:

Gender:

     Female 0.1171 0.6179 ** 0.3859 * -0.2891

     (Male)

Household income 0.0448 0.2687 *** 0.2134 *** 0.2781 **

Education level 0.2565 *** 0.4073 *** 0.4618 *** 0.3370

Occupation 0.0229 0.0467 0.0044 0.2283 **

Residents:

     Urban -0.1646 0.2934 * -0.2433 ** -0.0591

       (Rural)

Grocery frequency -0.0124 -0.1185 * -0.2122 *** 0.0227

Consumer competence:

       Purchasing 
competence

0.3254 ** 0.7292 *** 0.2624 1.0314 *

     Diet competence -0.1022 -0.7144 ** -0.1453 -1.4460 **

     Civic competence -0.2900 0.0346 -0.1155 -0.0561

Cook at home -0.1964 -0.5229 ** -0.0753 -0.3738

Food away from home 0.1792 0.1198 0.1974 1.2979

Take-out/delivery 0.2810 ** 0.0479 0.2729 * -0.0916
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(Continued)

Super-
market
(Super)
(n=968)
Coeff.

Super-Super
Market
(SSM)

(n=283)
Coeff.

Large
Discount

Store (LDS)
(n=1,178)

Coeff.

Other
Market
(OTH)
(n=39)
Coeff.

Attribute of Grocery Stores:

Quality -1.0289 *** -0.8070 * -0.7691 ** -1.2731 *

Price -1.7142 *** -1.6124 *** -1.5582 *** -3.4288 ***

Distance -0.0289 -0.2294 -1.1152 *** -1.9809 **

Variety -1.3454 *** 0.0313 0.8928 ** -0.2095

(Other reason)

Constant -0.1977 -3.2449 *** -1.3391 * -3.2009

LR χ2(108) 1675.92

Prob > chi2 0.000

Pseudo R2 0.1906

Standard errors are not reported to save space.

*p <.10; **p <.05; ***p <.01  

Note: Reference categories are presented in parentheses. Traditional market choice is a base 

outcome (n=818).

Table 4 shows that all else being equal, most of coefficients associated with household type 

are statistically significant in predicting food and grocery store choices (note that multi-person 

age 45-54 as the reference household type). Unfortunately, the coefficients from multinomial 

logit are difficult to interpret because they are relative to the base outcome (traditional markets) 

and that would be misleading (Greene, 2000, page 861). Another way to evaluate the effect of 

variables is to examine the marginal effect of changing their values on the probability of 

observing choice of grocery stores. The marginal effect of the variable on the probability of 

choosing the grocery stores is

  (2)    
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where , is an independent variable, and j = {supermarkets, SSM, large 

discount stores, traditional markets, others}. These values can be computed from the parameter 

estimates in Table 4. Table 5 presents the marginal effects of all the explanatory variables at the 

mean. Note that for any particular , need not have the same sign as (Greene, 2000, 

page 861).

Table 5. Marginal Effects of Multinomial Logit Model in Selecting Grocery Stores (N=3,286)

Super-
Market
(Super)

Super-
Super
Market
(SSM)

Large 
Discount 

Store
(LDS)

Traditional
Market
(TRD)

Other
Market
(OTH)

Household Type:

One-person age < 25 0.1543 0.0264 0.2036 -0.3926 ** 0.0083

One-person age 25-34 0.1769 0.0611 0.1051 -0.3482 *** 0.0051

One-person age 35-44 0.1954 * 0.0468 -0.0204 -0.2256 ** 0.0038

One-person age 45-54 0.2138 *** 0.0003 -0.0809 -0.1336 ** 0.0004

One-person age 55-64 0.1239 ** 0.0472 -0.1151 * -0.0564 0.0003

One-person age 65 and up 0.1206 -0.0230 -0.1545 0.0934 -0.0365

Multi-person age < 25 -0.0856 0.1176 0.1838 -0.1759 -0.0400

Multi-person age 25-34 0.0271 -0.0290 0.2061 ** -0.2069 *** 0.0027

Multi-person age 35-44 0.0141 0.0085 0.1356 *** -0.1563 *** -0.0019

Multi-person age 55-64 0.0862 0.0104 -0.0962 0.0032 -0.0036

Multi-person age 65 and 
up

0.0885 ** -0.0108 -0.1545 ** 0.0786 ** -0.0017

(Multi-person age 45-54)

Household and Consumer Characteristics:

Gender:

     Female -0.0368 0.0368 * 0.0548 -0.0533 -0.0015

     (male)

Household income -0.0228 *** 0.0145 ** 0.0347 ** -0.0268 *** 0.0004

Education level -0.0097 0.0115 0.0633 *** -0.0652 *** 0.0014

Occupation 0.0028 0.0032 -0.0034 -0.0031 0.0006

Residents

     Urban -0.0164 0.0389 *** -0.0479 ** 0.0253 0.0001

     (Rural)

Grocery frequency 0.0249 ** -0.0025 -0.0436 *** 0.0209 ** 0.0003

Consumer capability:
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(Continued)

Super-
Market
(Super)

Super-
Super
Market
(SSM)

Large 
Discount 

Store
(LDS)

Traditional
Market
(TRD)

Other
Market
(OTH)

     Purchasing 
competence

0.0173 0.0442 * -0.0026 -0.0610 ** 0.0021

     Diet competence 0.0171 -0.0535 0.0044 0.0356 -0.0036

     Civic competence -0.0500 0.0157 0.0049 0.0292 0.0002

Cook at home -0.0176 -0.0368 * 0.0235 0.0316 -0.0006

Food away from home 0.0113 -0.0022 0.0120 -0.0323 0.0032

Take-out/delivery 0.0279 -0.0137 0.0298 -0.0432 * -0.0008

Attribute of Grocery Stores:

Quality -0.1081 -0.0121 -0.0322 0.1541 *** -0.0016

Price -0.1397 -0.0334 -0.1071 0.2862 *** -0.0060

Distance 0.1285 * 0.0205 -0.2449 * 0.1002 -0.0043

Variety -0.3897 *** 0.0117 0.3580 *** 0.0204 -0.0003

(Other reason)

Standard errors are not reported to save space.

*p <.10; **p <.05; ***p <.01   

All the marginal effects for one-person households are positive and marginal effects for age 

35-44, 45-54 and 55-64 are statistically significant, suggesting that one-person households 

prefer to use supermarkets as their primary food and grocery store. All of marginal effects on 

SSM and large discount stores are not statistically significant, except the marginal effect of 

large discount store for one-person 55-64 which is negative. Most of marginal effects on 

traditional markets are negative and statistically significant. In short, one-person households, 

regardless of age categories, are more likely to go to supermarkets to shop food and groceries 

and do not use traditional markets. Relatively young (< 25, 25-34, and 35-44) multi-person 

households prefer to use large discount stores as their primary food and grocery place. 

Interestingly, both multi-person households age 55-64 and 65 and up select supermarkets and 

traditional markets as their primary food and grocery stores, but do not select SSM. 

Household characteristics such as household income, education level, and residential area are 

examined for their impact on food and grocery store choices. Household income level is 
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statistically significant and positive for SSM and large discount stores, but it is negative for 

supermarkets and traditional markets. The findings suggest that as the levels of income 

increased, the likelihood of households to use SSM and large discount stores increased and the 

likelihood to use supermarkets and traditional markets decreased. Similar results are found for 

education level, suggesting that all else being equal, as the level of education increased, 

households are more likely to shop for their groceries in SSM (not statistically significant, 

though) and large discount stores, but they are less likely to shop for their groceries in 

supermarkets (not statistically significant) and traditional markets. In contrast, those living in 

urban areas are more likely to use SSM and less likely to shop in large discount stores as 

compared to rural residents. 

As the frequency of visiting food and grocery stores increased, households are more likely to 

use supermarkets, but they are likely to use SSM (not statistically significant) and large 

discount stores. Marginal effects of consumer competence indices are not statistically 

significant, except purchasing competence for SSM and the traditional markets, which is 

anti-intuitive. As the level of index related to purchasing competence increased, the likelihood 

of choosing SSM increased, but the likelihood of using traditional markets decreased, perhaps 

because groceries from traditional markets do not provide enough food related information.

In this study, five dummy categorical store attributes (e.g., quality, price, variety, distance, 

other attribute [reference group]) are included to measure consumers’ reason to choose that 

store. Marginal effects in Table 5 indicate that as compared to other attributes, the coefficients 

associated with both quality of goods and price of goods in that store are statistically significant 

and positive for choosing traditional markets. The findings suggest that, if quality of goods and 

price of goods are important attributes to choose that store, households are more likely to go to 

traditional markets than supermarkets, SSM or large discount stores (note that marginal effects 

are negative, but not statistically significant). The distance attribute is statistically significant 

and negative for choosing SSM, suggesting that if households consider distance to the store, 

they are less likely to use large discount stores but choose supermarkets instead. The variety of 
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goods at the store is statistically significant and negative in choosing supermarkets, but is 

significant and positive in selecting large discount stores. These findings suggest that when the 

households are concerned about variety of goods at the store, they are more likely to shop their 

food and groceries in large discount stores, but they are less likely to go to supermarkets. Other 

consumer characteristics, such as whether they prefer to cook at home, to go out to eat, or to 

take-out food, do not play an important role in selecting food and grocery stores. If households 

cook most of food at home, they are less likely to use SSM as the primary grocery store. If 

households prefer to use take-out food or delivery food, they are less likely to visit traditional 

markets. 

5. Discussion and Implications

This study examines the factors associated with selecting food and grocery stores among 

Korean households, while focusing on the effect of household type on food and grocery store 

choices. As other factors, we examine the effects of consumer competency factors, grocery 

store attributes, and household socio-demographics on food and grocery store choices. The 

resulting profile from this study suggests that there are significant differences in food and 

grocery store choices by different household types. One-person households, regardless of age 

categories, are more likely to choose supermarkets as their primary grocery stores, but they are 

less likely to select traditional markets (note that all of marginal effects are positive but some of 

them are not statistically significant, see Table 5). It is reasonable partly because one-person 

households purchase smaller packaged food items or pre-cooked food items. 

Relatively young (age less than 45) multi-person households, however, are more likely to 

shop for groceries in large discount stores and less likely to choose traditional markets. It is 

partly because these households consist of many family members including their children, thus 
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they could prefer to purchase bulk food with lower prices. Multi-person age 55-64 and 65 and 

up households, however, are more likely to go to supermarkets and traditional markets. 

Multi-person age 55-64 and 65 and up households are less likely to go to large discount stores; 

it is partly due to changes in family members, for example, their children leaving home for 

college, job or marriage. Interestingly, elderly households (age 65 and up) select both 

supermarkets and traditional markets as their primary place for shopping food and groceries, 

and the magnitude (marginal effect) for supermarket is slightly larger (Table 5). It is noteworthy 

that all of marginal effects for SSM are not statistically significant, which is anti-intuitive. 

Many households do not choose SSM as their primary food and grocery stores (Table 3 and 

Table 5). 

Other factors such as socio-demographics of the households that have impacts on the choice 

of grocery stores should be noted. One important variable is household income. Households 

with higher income tend to choose SSM and large discount stores, but not to choose 

supermarkets and traditional markets. Education of the respondent is another important variable 

to predict the food and grocery store choices. Respondents with higher education tend to choose 

large discount stores. Urban residents do not prefer to go to large discount stores, but they prefer 

to shop in SSM, implying that it is partly due to that urban residents are relatively young with 

smaller family size and they also shop groceries frequently. Consumer competence indices are 

not statistically significant except purchasing competence. If households believe food labeling, 

country of origin, nutrition facts, and other related information as important factors (i.e., higher 

purchasing competence), the likelihood of choosing traditional markets decreased. We believe 

that it is perhaps because groceries from traditional markets do not provide enough food related 

information. Regarding grocery stores attributes, both quality and price of goods in the stores 

are important to choose traditional markets. Large discount stores are not preferred if 

households consider distance as important attribute of the store. If a reason to select the store is 

variety of goods, they are more likely to choose large discount stores, but less likely to choose 

supermarkets. 
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This study attempts to examine how household types (one-person versus multi-person 

households by age groups), demographics, consumer competence, and grocery store attributes 

affect their food and grocery store choices. The results of this study are of particular interest for 

several reasons. First, the atmosphere or market environment where households purchase their 

food and groceries is changing. As shown in Table 5, one-person households prefer 

supermarkets, whereas relatively young multi-person households prefer large discount stores. 

Most of the households in this study do not prefer to shop their food and groceries in traditional 

markets. Only elderly multi-person households choose traditional markets as the primary 

grocery stores, implying that traditional markets might struggle with attracting consumers to 

their stores in the near future. Traditional markets play a diverse function and social role as a 

center of the local economy and life (Yim and Kim, 2017). It is, therefore, necessary to propose 

an effective development plan for stimulating traditional markets and attracting customers; 

however, it is beyond the scope of this research paper and this topic needs further investigation 

by future studies. Nonetheless, based on the results in Table 5, we may have some suggestions 

for traditional markets to attract more customers to their stores, such as marketing high quality 

of goods and low price of goods. In addition, it would be important for traditional markets to 

provide comprehensive food labeling information, including nutritional facts, country of origin, 

etc. 

Second, one-person households are growing in Korea. The findings of this study suggest that 

one-person households, regardless of age categories, are more likely to use supermarkets as 

their primary food and grocery stores, and they are less likely to shop in traditional markets. 

Considering the growing trend of one-person households and competition of attracting 

customers with SSM and large discount stores, it is crucial for businesses and retailers to 

continue developing diverse food products in the supermarkets and design food retail stores that 

can meet needs for the one-person households' different age groups. In this way, Korean society 

prepares for the rapid growth of one-person households and its impact on food retail markets 

and grocery choices.
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Third, as the population ages, elderly households will be more abundant in next two or three 

decades. This growth in older households requires some development of a marketplace tailored 

to elderly households. As shown in Table 5, supermarkets could be the primary choice of 

elderly households as household age 45-54 and 55-64 will become elderly in next two decades. 

The findings of this study imply that understanding elderly households’ preferences on food 

and grocery store choices will be crucial. Thus, whether a food and grocery store is easily 

accessible to this age group and what types of food and groceries will be needed for this age 

group should be further investigated in future studies.  

Finally, most of the current elderly one-person households in Korea are female, educated 

under elementary school, and those with low-level health and economic status (Lee et al., 

2013). The elderly one-person households’ food expenditure composition is higher than any 

other age groups according to a consumption expenditure study (Sung, 2013). We expect the 

growth of one-person households, aging population, and technology advance in marketplace in 

next two decades. Thus, it is crucial for businesses, marketers, community developers, 

researchers, and policy makers to have collaborative efforts to assist some one-person 

households in vulnerable circumstances, while developing a variety of food choices, food and 

grocery stores, or convenience retail stores. 
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Appendix. Consumer Competence

The 2016 CBSF collects information regarding consumers’ attitude toward grocery 

shopping, eating/diet, food labeling and regulations, and government food policies that might 

affect their choice of the grocery store. Using the various questions in the 2016 CBSF we create 

competence variables, where competence means the ability to do something successfully or 

efficiently. Respondents are asked whether they agree or disagree with a statement below and 

each option is given a score (Likert-type scale) between 1 (extremely no) and 5 (absolutely yes). 

We average all the responses to create three indices such as i) purchasing competence, ii) diet 

competence, and iii) civic competence. Detailed descriptions of the statements are presented 

here. 

Purchasing competence (Questions I1-1 in the survey) 

Use of labels

(1) Quality of food depends on the source of origin.

(2) I check the source of origin when purchasing food.

(3) GAP, HACCP certification are helpful to purchase safe food.

(4) GAP, HACCP certified food has a priority.

(5) Information about producer, location, contents, and grades on the package or 

sales desk are important to select food.

(6) I check information on package or sales desk when purchasing food.

(7) Nutrition facts are important when purchasing food.

(8) I check nutrition facts when purchasing food.

Use of food information

(1) I know how to search the information when purchasing food.

(2) I compare information about location, price, and quality of food.

(3) It is necessary to obtain the objective and accurate information about food.

(4) I utilize the objective and accurate information for healthy food consumption.

(5) Information from the government or public organizations is helpful to 

improve daily diet.

(6) I utilize information about purchasing food and diet very often.

Environment of purchasing food

(1) Distance to a grocery store and consumer’s physical condition influence food 

procurement.

(2) There is no issue to purchase food and cook food with nearby grocery 

stores.

(3) Government’s support is required for vulnerable class to maintain healthy 
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diet.

(4) All my family members can afford to purchase enough and various food.

Diet competence (Question I1-2) 

Healthy diet

(1) Breakfast makes me avoid overeating and helps me to be healthy.

(2) I have breakfast regularly.

(3) It is important to have a meal with the family members.

(4) I have a meal with my (all or some of) family members at least once a 

day.

(5) Portion (amount of food to eat) control is important for healthy life.

(6) I eat proper amount of food.

(7) I make an effort to eat five basic food groups; protein, calcium, minerals 

and vitamins, carbohydrate, and fat.

(8) I eat various food for having proper nutritional contents.

(9) I know vegetables, fruits and whole grain which are good for health.

(10) I usually eat vegetables, fruits, and whole grain.

Safe diet

(1) I know hazard factors in production, distribution, and consumption of food.

(2) Food safety is more important than price or taste of food.

(3) I know how to keep and cook food safely.

(4) I do not eat food which might have safety issues.

Traditional diet

(1) It is necessary to succeed and improve traditional diet.

(2) I usually make Kimchi and Jang or plan to learn how to make them.

(3) Korean diet is good for health.

(4) I make an effort to eat Korean food with Bap (rice).

Civic competence (Question I1-3) 

Consumer right

(1) Food is directly related to consumer’s health; thus consumer right should be 

strengthened.

(2) I intend to be a member of consumer groups or organizations, or support 

them to improve food safety.

(3) We should purchase more food from producers and manufacturers who have 

responsibility to society. 

(4) I intend to attend a boycott movement when a producer or a food 

manufacturer causes any problems to society.

(5) Diet education improves the wrong diet habits.

(6) I intend to have a diet education to improve my diet.

(7) Various promotion and campaigns by government, food manufacturers, and 

consumer organizations should be run for improving diet.
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(8) I will attend the campaigns on which government is working such as “Eat 

Breakfast”, “Family Meal Day”, “Caring Kitchen Garden”, “Eat Fruits and 

Vegetables”, “Reducing Food Waste”, “Eat Low-fat Meat”.

Consumer responsibility

(1) Reducing food waste is helpful for the environment and a decrease in waste 

of resources.

(2) I do not make leftovers in a restaurant or home.

(3) Local products are good in taste and for health.

(4) I purchase local products regardless of price.

(5) Consuming eco-friendly products is good for health and the environment.

(6) I purchase eco-friendly products regardless of price.

(7) Dining etiquettes should be maintained despite the increase of the number of 

nuclear households and frequent eating-away-from-home.

(8) My family makes an effort to keep dining etiquettes.

Solving problems
(1) Consulting programs are required from government, food manufacturers, and 

consumer organizations to improve diet and food purchase.
(2) I will consult government, food manufacturers, or consumer organizations 

about the issues in diet and food purchase.
(3) I know the procedures for claiming compensation for food contamination, 

poisoning and any food related damages.
(4) I will go through the procedures to claim compensation for food 

contamination, poisoning and any food related damages.
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Abstract
This study investigates the relationship between consumers’ perception of time 

scarcity and its determinants, focusing on their food preparation behavior. 

Through cluster analysis, consumers are classified according to their time alloca-

tion for food preparation. Two clusters of consumer groups—those with relatively 

time-spending and time-saving lifestyles—are identified depending on the survey 

questions associated with food preparation time. A binomial logit model in which 

the derived clusters are included as a dependent variable in the form of binary 

variables is estimated to analyze the effects of the determinants of the time-sav-

ing lifestyle. The effects that impact the probability of consumers being classified 

into the time-saving lifestyle are estimated to be significantly different from one 

generation to another and across the income cohorts. The demographic factors in-

fluencing consumers to be in the time-saving lifestyle are found to be marriage, 

education level, number of family members, wife’s labor force participation, and 

residence in an urban area. 
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1. Introduction

Although there was rapid economic growth in Korea from the early 1960s to the late 1990s, it 

is still one of the fastest growing developed countries. Such drastic changes have increased 

pressure and time scarcity, leading to busy lifestyles and a resulting demand for convenience. 

Among the OECD countries, Korea has the second-highest level of working or studying hours, 

while it is at bottom for hours of routine housework. This suggests that Koreans are less likely 

to spend their time on meal preparation at home. Figure 1 shows a decreasing trend in the ratio 

of expenditure on food to total household expenditure, excluding the expenditure for eating out. 

From this, we see that people in Korea are currently less likely to cook at home than they were 

10 years ago. We can relate this trend of time scarcity to people’s food choices, such as an 

increase in the purchase of food away from home or convenience foods and a decrease in the 

consumption of food at home or cooking food at home. 

If the perception of time pressure affects consumers’ food choices, we can state the 

hypothesis that consumers’ utility from food consumption will differ by their opportunity cost 

for time. According to household production theory (Becker, 1965), households produce 

outputs such as meals, for the own consumption but not for selling, in accordance with a 

production function where the major inputs are the food materials and related services 

purchased from the market, the capital in the household, and the time use. 

In the household production model, time allocation plays a very import role since not only it 

acts as an input for producing goods or services that will be consumed within household but 

also becomes a source of income (i.e., labor income) when it is utilized for working. In this 

context, while Becker’s household production theory can explain the increasing importance of 

convenience due to time shortage caused by factors such as rising incomes and the increased 

participation of women in the labor force, the idea does not fully reflect the differences in 

consumers’ preferences (see, e.g., Ferber and Birnbaum, 1977). In order to fill this gap, the 
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present study extends Becker’s idea by considering individual consumers’ perceptions of time 

scarcity. 

Figure 1. Ratio of food expenditure to total expenditure (2003–2013)

Source: kosis.kr

Note: Ratio of food expenditure = (Food expenditure/Total expenditure) * 100

Most studies that investigate consumers’ food choices and their relation to time from the 

perspective of household production theory have used records of time use data or survey 

questions asking participants how much time they spend on meal preparation or consumption. 

In these studies, various demographic factors, such as income, marriage, number of children, 

occupational status, or education level, are found out to be effective. Notable examples in this 

line of research are Hill and Stafford (1974), Zick and McCullough (1991), Brines (1994), 

Presser (1994), Sanchez and Thomson (1997), Yu et al. (2002), and Guryan et al. (2008). 

According to a U.S. Department of Agriculture study, which conducted tobit analysis using the 

2003–04 American Time Use Survey (ATUS), household time resources are found to be more 

important than monetary resources in food preparation decisions (Mancino and Newman, 

2007). In psychological studies, it has been proven that perceived time pressure is a stronger 

determinant of convenience behavior related to time-saving aspects in household meal 
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production than the actual number of working hours (Darian and Cohen, 1995). Households’ 

convenience-related behaviors include the purchase of convenience products, use of convenient 

shopping outlets, or use of eating out and home meal replacements (Scholderer and Grunert, 

2005). These prior studies suggest that time resources and demographic characteristics should 

be the core of analyzing consumers’ food consumption behavior.

The present study analyzes consumers’ attitudes toward food preparation time to capture 

their preferences regarding time scarcity. Instead of using time use data, survey questions 

associated with consumers’ time-related lifestyle are utilized to elicit preferences for the time 

spent on food preparation. By performing cluster analysis, we categorize consumers according 

to their perceptions of time for preparing food. Consumers are classified into two groups: 

relatively time-spending and relatively time-saving in preparing food. We then address the 

hypothesis that a difference in the preferences for food preparation time (in Becker’s 

perspective, food production time) exists between consumer groups. The test for this hypothesis 

is conducted using a logit model in which the categorized consumer groups are converted into 

binary variables and used as a dependent variable, with the socioeconomic and demographic 

characteristics as explanatory variables. In particular, we consider income and age cohorts as 

major factors that influence the probability of consumers being categorized into the time-saving 

group, reflecting the drastic economic change in Korea and the resulting transition of food 

consumption patterns from one generation to another (Lee, 2010; Kim et al., 2011). 

Specifically, we focus on age and income as major factors influencing the time-saving 

lifestyle owing to a historical property of Korea. The drastic change in Korea may have induced 

a change of food consumption from one generation to the next. Therefore, we include the age 

cohort variable to capture the generational difference in time-related food consumption style. In 

the case of income, the opportunity cost of time for food production highly depends on the 

household’s earnings. In this sense, we set two research hypotheses: (i) "There is a generational 

difference in opportunity cost of time for meal preparation," and (ii) "The opportunity cost of 

time will differ according to income level."



Time-Saving Food Preparation and its Relationship to Income and Age Cohorts in Korea 127

The remainder of the paper is organized as follows. In section 2, the estimation methods used 

in the study are explained. The questions utilized in clustering are discussed in section 3, and 

data are described in section 4. Estimation results are presented in section 5, and a conclusion 

with a summary of the empirical findings of this study is presented in section 6. 

2. Methodology

2.1. Cluster Analysis

Cluster analysis is useful in grouping individuals into several categories by similarity and 

closeness, calculated by the distance of the values that indicate individual characteristics. It has 

been used to sort respondents from survey data, especially to group people who share similar 

behaviors or consumption patterns (Punj and Stewart, 1983).

Since this study utilizes survey data for more than 2,000 individuals, we choose the K-means 

cluster analysis, which is widely used for non-hierarchical methods. In the first step of the 

analysis, the centers of the cluster are randomly chosen, where the number of clusters (K) is 

predetermined by the researcher. Individuals are then grouped into each cluster with the closest 

center. Here, the distance between the individual and the cluster center is equal to the Euclidean 

distance, which can be described as:

(1)

where represents the p-dimension vector of the observational value of the lth individual 

in group m, is the mean vector within group m, and is the number of individuals in the m 

cluster. As is the Euclidean distance between the lth individual in the mth group and the 

mean of the mth group, individuals are relocated into the nearest group. Group means are 
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updated after every single relocation. The final solution is determined when there is no more 

change in the cluster centers. 

2.2. Probabilistic Choice Model

According to the probabilistic choice model, every individual chooses an optimal choice that 

maximizes his or her utility under the assumption that each individual chooses the most 

attractive choice among all the alternatives. It is based on the principle of random utility theory, 

where the utility is assumed to follow the random function, and individuals choose the choice 

that brings the highest utility. Utility in this case can be described as: 

, (2)

where equals the total utility when individual n chooses choice i, denotes the 

deterministic factor (deterministic utility or systematic utility) when individual n chooses 

choice i, and refers to the random factor (random utility or stochastic utility) when 

individual n chooses choice i. The total utility can be explained by the observable deterministic 

part ( ) and the unobservable stochastic part ( ). 

The specific form of the probabilistic choice model depends on the distribution assumption of 

the random utility . In the present study, we choose the binary logit model since the logit 

model is preferred over other procedures in analyzing categorical variables (Maddala, 1983). 

The probability of the binary logit model is expressed as in equation (3).

(3)

where indicates the time-saving consumer group, is the vector of independent variables 

including socioeconomic characteristics, and is the probability of individuals 

to be grouped into the time-saving lifestyle. The marginal effects in the logit model are 

computed as 
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, (4)

where shows the proportionate effect on the probability that as changes 

(Cameron and Trivedi, 2005). 

3. Questions for Classifying Lifestyle and Data 

Description

As discussed, the basic idea of this study is that consumers’ food preparation time (and thus 

food consumption pattern) may vary across types of lifestyle based on perception of time 

shortage regarding food. Assume that an individual allocates his or her time between food 

preparation and hours of work. Then, the relatively time-saving consumers have high 

opportunity cost of time, and thus they prefer to allow working hours to consume the time that 

would otherwise be used for meal preparation. Conversely, relatively time-spending consumers 

would rather enjoy their time for food preparation, as they place a higher value on food 

preparation time than working hours. 

The dataset used for this study is made up of cross-sectional survey data from 2,012 

respondents as collected by Korea Agro-Fisheries & Food Trade Corporation in 2011. 

Regarding the food consumption lifestyle, the survey contains 23 questions to capture several 

aspects of food consumption patterns, including time allocation for food preparation. The 

questions were answered using a five-point Likert scale from 1 (strongly disagree) to 5 

(strongly agree). As reported in Table 1,  four questions highly related to food preparation time 

are chosen for the cluster analysis.1

1 Details of the 23 questions are presented in the Appendix.
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Table 1. MANOVA Results of questions about food consumption lifestyle

k = 2 k = 3

Question F-stat. P-value F-stat. P-value

Q2
I eat processed foods owing to lack 
of time for cooking

2341.29 .000 > 1567.06 .000

Q5
I tend to feel like having a square meal 
with rice

247.78 .000 > 155.12 .000

Q8
I purchase a large amount of food products 
at a time

548.10 .000 > 254.38 .000

Q9
I prefer major supermarkets to 
conventional markets

378.18 .000 < 910.65 .000

Note: MANOVA = Multivariate analysis of variance, where the drawn clusters are independent 

variables and each question is a dependent variable.

In Table 1, if respondents respond positively to Q2, "I purchase processed foods owing to lack of 

time for cooking," we can directly capture the respondents’ attitude toward time scarcity in meal 

preparation. Respondents who mostly agree that they purchase processed foods owing to their lack of 

time to make food can be identified as having the time-saving lifestyle. In Q5, consumers with a 

time-spending lifestyle would be more likely to enjoy eating rice with their meal, since it takes more 

time to cook rice compared to other kinds of food, such as convenience foods or ready-to-eat meals. 

In Q8, individuals who purchase a large amount of food at one time tend to save their time for food 

production, as they do not go grocery shopping frequently. With regard to Q9, consumers who prefer 

shopping in supermarkets rather than in traditional markets may have a higher opportunity cost of 

time, since supermarkets are generally placed near homes, and one-stop shopping is possible. 

Unlike the hierarchical method, in which the number of clusters is determined by the 

analysis, using "K-means cluster analysis," the investigator determines the number of clusters 

(k). The criteria for the proper determination of the number of clusters are F-statistics: 

. The groups are well classified 

with high F-statistics, since a high value of F-statistics indicates that the differences between 

groups are statistically significant. In this study, three out of four questions are found to have 

higher F-statistics in a two-group solution than in a three-group solution (Table 1). Hence, 

clustering into two groups is selected.
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Table 2. Demographic characteristics of the sample (N = 2,012)

Variables Population
Ratio
(%)

Variables Population
Ratio
(%)

Residential
area

Seoul 368 18.3

Household 
Income

(10,000 KRW)

Below 199 312 15.5

Incheon/Gyeonggi 500 24.9 200–299 519 25.8

Busan/Ulsan/Gyeongnam 332 16.5 300–399 661 32.9

Daegu/Gyeongbuk 211 10.5 Above 400 501 24.9

Daejeon/Chungnam
/Chungbuk

240 11.9 No response 19 0.9

Gwangju/Jeonnam
/Jeonbuk

237 11.8

Housing

Detached 
house

669 33.3

Gangwon 74 3.7 Apartment 1001 49.8

Jeju 50 2.5
Row 

house/Villa
270 13.4

Gender
Male 1004 49.9

Officetel/One-r
oom apartment

70 3.5

Female 1008 50.1 No response 2 0.1

Age

20–29 399 19.8

Number of 
family 

members

1 143 7.1

30–39 478 23.8 2 347 17.2

40–49 485 24.1 3 515 25.6

50–59 406 20.2 4 822 40.9

60–69 244 12.1 More than 5 185 9.2

Education

Less than high school 1192 59.2
Working 

status of wife

Housewife 412 20.5

College 780 38.8 Working wife 378 18.8

Post-graduate 34 1.7 Total 790 39.3

No response 6 0.3 Missing value 1222 60.7

Marriage

Married 1475 73.3

Children

Have at least 
one child

862 42.8

Single 498 24.8
Have no 
children

1150 57.2

Other 39 1.9 Total population 2012 100

Table 2 reports the descriptive statistics of the variables used for the empirical analysis of the 

logit model. As discussed, time-related lifestyles drawn from the cluster analysis are converted 

into binary variables as a dependent variable. As discussed later, one of the identified groups is 

"relatively time-saving (time-caring)" and the other is "relatively time-spending." Meanwhile, 

gender, age, education, household size, occupational status of wife, marriage, monthly 

household income, and residence in the city are chosen as the socioeconomic variables that 

affect the dependent variable. 
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4. Results

4.1. Cluster Analysis: Determination of Time-Related Lifestyles

Cluster analysis is performed to divide the respondents into different segments based on their 

valuations of food preparation time. The classification variables used in the cluster analysis are 

the four questions related to food-consuming style, as depicted in Table 3. The households are 

classified into two clusters consisting of 1154 and 858 individuals, respectively. Cluster 1 

consists of people who respond positively to the questions related to time-saving behavior. As 

seen in Q2, which captures a direct perception of time scarcity, the cluster center is higher in 

Cluster 1 than in Cluster 2, meaning that individuals grouped into Cluster 1 are more likely to 

save time on meal preparation at home. Individuals in Cluster 1 also respond positively to Q8 

and Q9, indicating that they tend to pursue convenience in food production at home. In the case 

of Cluster 2, on the other hand, the cluster centers are lower in questions related to time-saving 

or convenience behavior. Conversely, the cluster center of Q5 is higher in Cluster 2, meaning 

that the households of Cluster 2 are likely to take their time in food production, assuming that 

having rice at a meal takes more time than other kinds of food such as ready-to-eat meals or 

convenience foods. Thus, we name Cluster 1 and Cluster 2 the "relatively time-saving food 

consumption pattern" group and the "relatively time-spending food consumption pattern" 

group, respectively.  

Table 3. Estimation result of cluster analysis based on food preparation time

Question
Cluster 1

(N = 1154)
Time-saving

Cluster 2
(N = 858)

Time-spending

Q2 I eat processed foods owing to lack of time for cooking 3.51 1.93

Q5 I tend to feel like having a square meal with rice 3.78 4.36

Q8 I purchase a large amount of food products at a time 3.33 2.41

Q9 I prefer major supermarkets to conventional markets 3.89 3.13
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Figure 2. The isoquant of the respondents differentiated by the results of cluster analysis 

Note: X is purchased food materials and is amount of time spent for meal preparation.

Figure 2 shows how the consumer segments can be identified with their isoquant when 

applying the derived clusters to the household production theory, where X is the purchased food 

material and  denotes the time for meal preparation2. Consumers in Cluster 1, who tend to 

save time on meal preparation ( ), will be less likely to spend their time but more likely to 

spend lavish amounts of money on eating out or purchasing home meal replacement products. 

Conversely, members of households in Cluster 2, who are less sensitive to time scarcity, would 

not spend their money on eating out or home meal replacement products. Instead, they will be 

more likely to spend their time on food production at home. We can also interpret the 

opportunity cost of food preparation time to be higher for consumers in Cluster 1, who have the 

time-saving lifestyle, compared to those in Cluster 2. 

In Table 4, cross-analysis is conducted to capture the socioeconomic properties of each 

cluster. The result shows that there are significant differences between the two clusters for most 

variables.

2 Assume that the budget constraints of both clusters are the same.
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Cluster 1
(N = 1154)

Cluster 2
(N = 858) Total

Time-saving Time-spending

Gender
Male 600(52.0%*) 404(47.1%) 1008(50.1%)

Female 554(48.0%) 454(52.9%*) 1004(50.1%)

Monthly 
household 

income
(10,000 KRW)

Below 199 143(12.4%) 169(19.7%*) 312(15.5%)

200–299 278(24.1%) 241(28.1%*) 519(25.8%)

300–399 393(34.1%*) 268(31.2%) 661(32.9%)

Above 400 326(28.2%*) 175(20.4%) 501(24.9%)

No response 14(1.2%) 5(0.6%) 19(0.9%)

Age

20–29 309(26.8%*) 90(10.5%) 399(19.8%)

30–39 309(26.8%*) 169(19.7%) 478(23.8%)

40–49 276(23.9%) )209(24.4%) 485(24.1%)

50–59 196(17.0%) 210(24.5%*) 406(20.2%)

60–69 64(5.5%) 180(21.0%*) 244(12.1%)

Education

Less than high school 607(52.6%) 585(68.2%*) 1192(59.2%)

College 519(45.0%*) 261(30.4%) 780(38.8%)

Post-graduate 23(2.0%*) 11(1.3%) 34(1.7%)

No response 5(0.4%) 1(0.1%) 6(0.3%)

Marriage

Married 769(66.6%) 706(82.3%*) 1475(73.3%)

Single 367(31.8%*) 131(15.3%) 498(24.8%)

Other 18(1.6%) 21(2.4%) 39(1.9%)

Children
Have at least one child 518(44.9%) 344(40.1%) 862(42.8%)

Have no children 636(55.1%) 514(59.9%) 1150(57.2%)

Number of 
family numbers

1 103(8.9%) 40(4.7%) 143(7.1%)

2 154(13.3%) 193(22.5%*) 347(17.2%)

3 304(26.3%) 211(24.6%) 515(25.6%)

4 492(42.6%*) 330(38.5%) 822(40.9%)

More than 5 101(8.8%) 84(9.8%) 185(9.2%)

Housing

Detached house 351(30.4%) 318(37.1%*) 669(33.3%)

Apartment 594(51.5%*) 407(47.4%) 1001(49.8%)

Row house/Villa 162(14.0%) 108(12.6%) 270(13.4%)

Officetel/One-room apartment 46(4.0%) 24(2.8%) 70(3.5%)

No response 1(0.1%) 1(0.1%) 2(0.1%)

Residential area

Seoul 245(21.2%*) 123(14.3%) 368(18.3%)

Incheon/Geyonggi 297(25.7%) 203(23.7%) 500(24.9%)

Busan/Ulsan/Gyeongnam 193(16.7%) 139(16.2%) 332(16.5%)

Daegu/Gyeongbuk 117(10.1%) 94(11.0%) 211(10.5%)

Table 4. Result of cross-analysis using drawn clusters
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Cluster 1
(N = 1154)

Cluster 2
(N = 858) Total

Time-saving Time-spending

Residential area

Daejeon/Chungnam/Chungbuk 158(13.7%*) 82(9.6%) 240(11.9%)

Gwangju/Jeonnam/Jeonbuk 94(8.1%) 143(16.7%*) 237(11.8%)

Gangwon 31(2.7%) 43(3.6%) 74(3.7%)

Jeju 19(1.6%) 31(3.5%) 50(2.5%)

Occupational 
status 
of wife

Housewife 194(49.1%) 218(55.2%*) 412(52.2%)

Working wife 201(50.9%*) 177(44.8%) 378(47.8%)

Household 
members

Single 103(8.9%*) 40(4.7%) 143(7.1%)

Without children 96(8.3%) 164(19.1%*) 260(12.9%)

Having at least one child 935(81.0%*) 645(75.3%) 1580(78.6%)

Other 20(1.7%) 8(0.9%) 28(1.4%)

Note: * = higher compared to the other cluster 

Cluster 1. Time-saving lifestyle

First, more than half (52.0%) of respondents in Cluster 1 ("relatively time-saving "lifestyle) 

are female. Regarding the monthly household income, a large portion of those with higher 

household incomes are grouped into this cluster. Compared with the other cluster, this group 

shows a high percentage of younger people in their twenties (26.8%) and thirties (26.8%). In the 

case of marital status, there are comparatively more single households (31.8%) than the average 

(24.8%). Concerning whether the household includes children, a high proportion of people 

having at least one child are classified into the time-saving lifestyle. With respect to the number 

of family members, 42.6% of Cluster 1 respondents have a family size of four, which is higher 

than the average for both clusters (40.9%). Further, the percentage of people living in 

apartments is relatively high (51.5%) compared to Cluster 2. Finally, Cluster 1 contains a higher 

ratio of households with at least one child (81.0%) than the average (78.6%). 

Cluster 2. Time-spending lifestyle 

Cluster 2, identified as a "relatively time-spending" food consumption style, includes a 

higher proportion of females (52.9%) than males (47.1%). A high percentage of low-income 

(Continued)
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households with income of less than KRW 3,000,000 per month belong to this cluster, which is 

the opposite trend from the time-saving lifestyle in Cluster 1. In addition, unlike the time-saving 

lifestyle, a high proportion of people in their fifties (24.5%) and sixties (21.0%) belong to this 

group, making members of this group older than those in Cluster 1. Respondents with a low 

level of education, such as less than high school, are represented at a higher rate (68.2%) in this 

cluster than the average (59.2%). Concerning whether the respondents are married or not, this 

group includes a higher percentage (82.3%) of people who are married than the average 

(73.3%). Cluster 2 also contains a larger proportion of households without children (59.9%) 

than those having at least one child (40.1%). In terms of number of family members, 22.5% of 

households in Cluster 2 have two members, which is a greater proportion than in the other 

cluster.

4.2. Binomial Logit Analysis: Identifying Determinants of the Time-Saving Lifestyle

As the food consumption style related to the perception of time scarcity is a key variable in 

our analysis, we first consider two alternative dependent variables: a direct perception of time 

scarcity (Q2) and time-related lifestyles derived from the cluster analysis including other 

time-related questions. The questions related to food production time and used to classify the 

households are found to be significantly correlated with the key question (Q2), meaning that 

considering those questions is critical for capturing households’ time perception3. Therefore, 

we choose the two clusters derived from the cluster analysis in the previous section for the 

dependent variable. Since we focus on the determinants of time scarcity in food production, we 

apply the binomial logit model (1 = time-saving lifestyle and 0 = time-spending lifestyle). 

Detailed statistics of the variables used in the estimation are presented in table 5.

3 In the Appendix, we attach the correlation matrix of food production time-related questions with Q2.
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Dependent 
Variable

Definition Mean Std. Dev.

lifestyle
Lifestyle based on food 

production time
1 = "time-saving",

2 = "time-spending"
0.5736 0.4947

fe Gender Female = 1, Male = 0 0.5010 0.5001 

age Age
20–29 = 25, 30–39 = 35,
40–49 = 45, 50–59 = 55,

60–69 = 65 
43.1014 12.9711 

age20 20–29 20–29 = 1, Others = 0 0.1983 0.3988

age30 30–39 30–39 = 1, Others = 0 0.2376 0.4257

age40 40–49 40–49 = 1, Others = 0 0.2411 0.4278

age50 50–59 50–59 = 1, Others = 0 0.2018 0.4014

age60 60–69 60–69 = 1, Others = 0 0.1213 0.3265

edu Education level
More than college graduation = 1, 

Less than high school graduation = 0
0.4046 0.4909 

married Marriage
Married = 1, 

Single or other = 0
0.7331 0.4424 

child Children
Have at least one child under 18 = 1, 

Have no children under 18= 0
0.4284 0.4950 

num
Number of family 

members
3.3111 1.1633

housew Working status of wife Housewife = 1, Other = 0 0.2048 0.4036 

income
Monthly household 

income
(unit: KRW 10,000)

Below 199 = 1, 200-299 = 2, 
300–399 = 3, Above 400 = 4

323.4697 131.7804 

hinc
High level of 

household income
(unit: KRW 10,000)

Above 400 = 1, 
Below 400 = 0

0.2490 0.4325

seoul Residential area Seoul = 1, Other = 0 0.1829 0.3867 

psense Price sensitivity
Check price per quantity = 1, Do not 

check = 0
0.3705 0.4830

Table 5. Descriptive statistics for the variables used in the estimation

The estimated parameters for the logit model are presented in Table 6. In our analysis, we 

focus in particular on age and income as factors influencing a time-saving food consumption 

pattern. We also examine consumers’ preferences for food preparation time in relation to 

gender, marital status, education level, household size, wife’s occupational status, living with 

children, and residential area. The estimated results are generally consistent with the theoretical 

expectation and the findings of other studies. In Table 6, models (1) to (4) are different for age 

and income variables; models (1) and (3) include continuous age variables, while models (2) 
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(1) (2) (3) (4)

Variables Time-saving lifestyle

Gender fe
-0.0428 -0.0458 -0.0401 -0.0464

(0.114) (0.114) (0.114) (0.114)

Marriage marr
0.0194 -0.0100 0.0582 0.0174

(0.168) (0.176) (0.166) (0.174)

Household income income

0.0014*** 0.0012**

(0.0005) (0.0005)

High level of 
income

hinc
0.252** 0.225*

(0.118) (0.118)

Age

age
-0.0451*** -0.047***

(0.0056) (0.0055)

age20
0.948*** 0.961***

(0.199) (0.198)

age30
0.286** 0.265*

(0.141) (0.140)

age50
-0.229 -0.252

(0.158) (0.158)

age60
-1.179*** -1.266***

(0.203) (0.199)

Education edu
0.223** 0.258** 0.239** 0.271**

(0.107) (0.109) (0.106) (0.108)

Number of family 
members

num
-0.142*** -0.166*** -0.114** -0.146***

(0.0509) (0.0519) (0.0486) (0.0499)

Occupational 
status of wife

housew
-0.191 -0.160 -0.192 -0.151

(0.141) (0.142) (0.141) (0.142)

Having children child
0.0592 0.149 0.0656 0.155

(0.127) (0.138) (0.126) (0.137)

Residential area seoul
0.451*** 0.463*** 0.467*** 0.475***

(0.131) (0.131) (0.130) (0.131)

Price sensitivity psense -0.262** -0.274*** -0.257** -0.271***

and (4) are estimated with the dummy variables to capture the specific effects of each age 

cohort. Further, models (1) and (2) include income itself, while models (3) and (4) include the 

dummy variable of high level of income (more than KRW 4,000,000 per month).

Table 6. Estimation results (1)
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(1) (2) (3) (4)

Variables Time-saving lifestyle

(0.102) (0.103) (0.102) (0.102)

cut1 constant
2.248*** 0.344 2.577*** 0.582**

(0.299) (0.245) (0.282) (0.228)

Observations 1,992 1,992 2,011 2,011

Note: Standard errors are shown in parentheses. ***, **, and * denote significance at the 1 

percent, 5 percent, and 10 percent levels, respectively. 

As explained, we consider income and age as two major factors affecting the time-saving 

lifestyle. The household income has a significant and positive effect on time-saving lifestyle in 

both models (1) and (2). Considering the interpretations of the estimated coefficients, 

households with higher income tend to perceive intense time scarcity and have time-saving 

lifestyles, as they have higher opportunity cost of time. They would substitute their time for 

meal preparation with working time for earnings. In a previous study, Yu et al. (2002) assert 

that the women’s time for the household decreases as the household income increases. Another 

income-related estimator, hinc (households earning more than KRW 4,000,000 per month) is 

also shown to be positive, supporting the idea that people with a high level of income would 

have a higher opportunity cost of time for food preparation. 

As hypothesized, the coefficient of age is estimated to be negative in models (1) and (3), and 

statistically significant at the 1% level. This implies that older people tend to spend their time on 

meal preparation, whereas younger generations are more sensitive to time scarcity and thus 

would rather eat out or purchase home meal replacements than cook at home. This finding is 

identical to a former study that found both males and females tend to spend their time on 

household production at older ages (Yu et al., 2002). When comparing age cohorts in model (2) 

and model (4), where households in their forties are the base dummy, the coefficients of young 

consumers in their twenties and thirties are found to have positive coefficients, while those in 

their fifties and sixties have negative coefficients. This indicates that people who are younger 

than 40 are more likely to have time-saving lifestyles as compared to the older generations. 

Conversely, people who are in their fifties and sixties have a higher probability of preferring to 

(Continued)
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cook at home than do people in their forties. This supports our study’s assumption that 

consumers’ time-saving or time-spending food consumption pattern would differ from one 

generation to another owing to the rapid economic growth in Korea.

Four other control variables affecting the time-saving lifestyle are found to be education 

level, household size, living in an urban area, and degree of sensitivity to price. In the survey 

results used in this study, the question of whether the consumer checks the price per unit is 

included. We regard the consumers who answered "yes" to this question as price-sensitive 

consumers and those who answered "no" as price-insensitive consumers. For the logit analysis, 

price-sensitive consumers are coded as 1 (dummy coding). The education variable yields the 

expected positive sign, showing that more educated households have a higher probability of 

being clustered into the time-saving lifestyle and are very sensitive to time pressure. This is 

consistent with previous research (Hill and Stafford, 1974; Guryan et al., 2008) that asserts that 

parents with a high level of education spend less time in household production than do those 

with lower levels of education. For the variable of household size, households with a higher 

number of family members are expected to spend more time on food preparation. The result 

shows a negative impact, that is, households with a smaller family size tend to save time on food 

preparation, which is consistent with our expectation. 

In the case of the wife’s occupation, it is proven in several previous studies that housewives 

tend to allocate more of their time to household production than do working moms (Brines, 

1994). In this study, however, the occupational status of the wife shows no impact on 

time-saving lifestyle. The sign of the child variable in this study was also expected to be 

negative, as many studies have found that households having children spend much more time 

on the household (Brines, 1994; Presser, 1994; Sanchez and Thomson, 1997). However, we 

found no relationship between having children and the time-saving lifestyle: the coefficients are 

found to be positive but not significant. On the other hand, to obtain the regional impact on the 

time-saving lifestyle, we used dummy coding (Seoul = 1, other = 0), where Seoul is considered 

a metropolitan area in Korea, with the expectation that people living in Seoul would perceive 
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higher time scarcity than rural households owing to their busy routines. According to Strober 

and Weiberg (1980), purchasing meals away from home appears to be a time-buying strategy of 

households with employed wives, where urban residence is an important factor. As seen in the 

estimation result in Table 6, the opportunity cost of residents in the urban area of Seoul is higher 

than that of those who live far from Seoul. Lastly, the variable of psense captures consumers 

who are sensitive to price. The result shows a negative impact, meaning that price-sensitive 

consumers have a high probability of spending their time on food production at home. We can 

interpret that time-saving consumers would less care about price as they take short time for 

shopping. 

To test the stated hypothesis of a generation difference in opportunity cost of time for meal 

preparation, we estimate the logit model for different generations, reported in Table 74. The 

result shows that there is a generation gap in time-saving food consumption patterns, as the 

significant determinants of each generation are different. For example, households in their 

twenties are significantly affected only by household size, while households in their thirties are 

affected by household size, occupational status of the wife, and price sensitivity. People in their 

forties have the highest number of significant variables: household income, household size, 

having children, urban residence, and price sensitivity. The positive sign on the variable child

suggests that the people in this age tend to put more time to prepare meal for feeding their 

children. People in their fifties are affected only by urban residence. Finally, having a 

time-saving lifestyle for households in their sixties depends on family size and living with 

children under 18. 

4 We divide the data into five subsamples based on age cohorts (20–29, 30–39, 40–49, 50–59, and 60–69).
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　 (1) (2) (3) (4) (5)

Variables 20–29 30–39 40–49 50–59 60–69

fe -0.0381 -0.0801 0.376 -0.113 -0.225

(0.260) (0.241) (0.237) (0.255) (0.438)

marr 0.227 0.406 -0.284 -0.315 -0.731

(0.479) (0.372) (0.458) (0.515) (0.655)

inc -0.0007 -0.0001 0.0039*** 0.0011 0.0014

(0.0012) (0.0011) (0.0011) (0.0010) (0.0014)

edu -0.0521 0.305 0.156 0.407 -0.438

(0.261) (0.211) (0.204) (0.272) (0.571)

num -0.261** -0.179* -0.250** -0.131 0.449**

(0.126) (0.108) (0.115) (0.114) (0.190)

housew -0.587 -0.577** -0.0363 0.115 0.0662

(0.708) (0.278) (0.276) (0.290) (0.454)

seoul -0.255 0.472* 0.772*** 0.629** 0.506

(0.308) (0.274) (0.276) (0.276) (0.382)

child -0.169 -0.184 0.705*** 0.0668 -1.474**

(0.344) (0.372) (0.257) (0.287) (0.667)

psense 0.0923 -0.458** -0.626*** -0.154 0.0262

(0.275) (0.209) (0.207) (0.215) (0.335)

Constant 2.458*** 1.190*** -0.530 0.208 -1.673**

(0.530) (0.434) (0.512) (0.533) (0.726)

Observations 391 472 482 403 244

Table 7. Estimation results (2)

Note: Standard errors are shown in parentheses. ***, **, and * denote significance at the 1 

percent, 5 percent, and 10 percent levels, respectively. 

Income, a major interest of our study, does not affect generations other than people in their 

forties. For the other control variables, gender, marriage, and education level are found to have 

no impact on all generations. The impact of household size is consistently negative for 

households in their twenties to forties, while households in their sixties are affected positively 

by the household size. We can think of the positive sign of households in their sixties as a case 

of dual-income households, where kids are taken care of by their grandparents who live with 

their married son or daughter. 

Wife’s occupational status is found to have a negative effect on people in their thirties, 
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meaning that housewives in their thirties enjoy spending their time on food production at home. 

In the case of having children, the coefficients are positive for households in their forties, which 

is the intense child-care period, when parents become the most devoted to their children. 

Conversely, child is negative for people in their sixties; we can also interpret this as a case of 

households caring for their grandchildren in dual-income families. As the number of 

dual-income families increases in Korea, many children are looked after by their grandparents. 

Urban residence, on the other hand, has a significant and positive effect for households in their 

thirties, forties, and fifties. Finally, price sensitivity is found to have a negative effect on 

households in their thirties and forties. 

To measure the degree of the explanatory variables’ impact, the marginal effects of the 

significant variables are computed, as seen in Table 8. Comparing the coefficients of the 

significant variables, urban residence has the largest impact on time-saving food consumption 

patterns. Households that are highly affected by urban residence are those in their forties 

(0.1778), fifties (0.1553), and thirties (0.1010). Regarding household size, it negatively affects 

the time-saving lifestyle. Households in their forties are most negatively affected (-0.0611) by 

household size among all the generations. People in their sixties, on the other hand, are 

positively affected by household size, with the highest marginal effect (0.0843). Concerning the 

child variable, households in their forties are less affected (0.1778) by having children under 18 

compared to those in their sixties (-0.1980). From this, we can assume that the senior 

generation’s time-related lifestyle highly depends on living with children under 18, probably 

their grandchildren. Household income has the least impact on time-saving lifestyle, only 

affecting households in their forties. Lastly, price sensitivity affects households in their thirties 

and forties, and those in their forties are more affected by checking the price per quantity of 

food products. 



144    Journal of Rural Development 41(Special Issue)

(1) (2) (3) (4) (5) (6)

Variables total 20–29 30–39 40–49 50–59 60–69

fe -0.0104 -0.0065 -0.0181 0.0918 -0.0282 -0.0423

(0.0047) (0.0446) (0.0543) (0.0576) (0.0637) (0.0825)

marr 0.0047 0.0372 0.0939 -0.0678 -0.0786 -0.1566

(0.0410) (0.0746) (0.0876) (0.1064) (0.1272) (0.1542)

inc 0.0003*** -0.0001 -0.00003 0.0009*** 0.0003 0.0003

(0.0001) (0.0002) (0.0002) (0.0003) (0.0003) (0.0003)

age -0.0110***

(0.0014)

edu 0.0541** -0.0089 0.0695 0.0383 0.1014 -0.0745

(0.0258) (0.0450) (0.0486) (0.0499) (0.0670) (0.0872)

num -0.0346*** -0.0448** -0.0404* -0.0611** -0.0328 0.0843**

(0.0124) (0.0213) (0.0244) (0.0282) (0.0285) (0.0354)

housew -0.0470 -0.1151 -0.1350** -0.0089 0.0287 0.0125

(0.0348) (0.1547) (0.0667) (0.0678) (0.0726) (0.0861)

seoul 0.1065*** -0.0456 0.1010* 0.1778*** 0.1553** 0.1021

(0.0296) (0.0572) (0.0550) (0.0580) (0.0662) (0.0819)

child 0.0144 -0.0298 -0.0410 0.1738*** 0.0167 -0.1980***

(0.0309) (0.0622) (0.0822) (0.0627) (0.0717) (0.0592)

psense -0.0641** 0.0157 -0.1044** -0.1534*** -0.0384 0.0049

(0.0251) (0.0463) (0.0478) (0.0503) (0.0536) (0.0632)

Obs. 1992 391 472 482 403 244

Table 8. Marginal effects on the time-saving lifestyle

Note: Standard errors are shown in parentheses. ***, **, and * denote significance at the 1 

percent, 5 percent, and 10 percent levels, respectively. 

5. Summary and Conclusion

This study assumes that the rapid economic growth in South Korea from the early 1960s to 

the late 1990s may have induced the change in food consumption patterns in the country, such 

as a decline in home cooking owing to time scarcity. Since women are major participants in 

meal preparation in Korea, we assume time scarcity in food production has also changed in 
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accordance to the drastic change in the labor force participation of women. In this regard, this 

study aims to classify respondents according to their time preference in food preparation and 

derives factors affecting time-saving food consumption patterns. 

In previous research about the household production theory, most studies used records of 

time use data or survey questions asking participants how much time they spend on meal 

preparation. In this study, however, we consider individual attitudes toward food preparation 

time to capture the perception of time scarcity. To classify consumers by means of their 

perception of food preparation time, we used the cluster analysis, which is an effective tool for 

the classification of consumers’ lifestyle and thus has been used widely in the marketing 

research area. Based on the household production theory, in which households allocate their 

time for food preparation to maximize their utility, we identified two different clusters of 

lifestyles depending on four questions highly related to food preparation time. This verifies the 

hypothesis that individual consumers’ time allocation for food preparation differs based on their 

perception of time. 

Our main results show that having the time-saving lifestyle is highly related to 

socioeconomic factors such as monthly household income, age, education level, number of 

family members, residence in an urban area, and price sensitivity; six out of 10 variables were 

found to be significant at the 10 percent level or higher. Households with higher family income 

and more education, and who live in urban area are more sensitive to time scarcity. On the other 

hand, the younger generation, households with a large household size, and consumers who 

check the price per unit of food tend to be less sensitive to time shortage and they tend to spend 

their time on food preparation. 

These findings provide specific information on the demographic properties of people having 

the time-saving lifestyle. Furthermore, the findings are also helpful for identifying the food 

products highly depending on consumers’ time perception. If food providers, retailers, sellers, 

and consumers of these kinds of food products are specifically informed about the time-related 

lifestyle of consumers, the results of this study will be very efficient in helping them to create 
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appropriate strategies that best match their target buyers’ preferences, especially as they relate 

to time perception.

The result of this study shows the existence of a gap between generations. For instance, the 

impact of household size on time-saving lifestyle differs for consumers in their forties and 

sixties. This supports the hypothesis that a generation difference exists in terms of the 

opportunity cost of time for meal preparation. Living with children under 18 also has different 

impacts: it has a positive effect for households in their forties but a negative effect for 

households in their sixties. This could come from the effects of caring for grandchildren. In 

other words, dual-income families tend to depend on their parents to take care of their children, 

since both are busy earning household income. When marginal effects on the time-saving 

lifestyle are computed, we find metropolitan residence to have the largest impact on the 

time-saving lifestyle, while income has the least impact. Comparing the marginal impacts of 

independent variables, those most affected by household size are consumers in their sixties. In 

the case of urban residence, households in their forties show the highest level of marginal effect. 

This study contributes to the literature in that it is the first attempt to investigate the 

relationship between consumers’ socioeconomic characteristics and food consumption patterns 

by clustering consumers into several groups according to their perception of the opportunity 

cost of time. However, to elicit more useful information regarding marketing strategies or 

policies, it will be important to delve into the relation between consumers’ time-related lifestyle 

and the consumption of specific food products. Future studies should be developed in this 

direction. 
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Appendix

A1. Correlation Matrix of questions with Q2

Q2

Pearson 
correlation 

co-efficient
P-value

Q1 I prefer home-made food -0.261** 0.000

Q2 I eat processed foods owing to lack of time for cooking 1

Q3 I prefer vegetables to meat -0.121** 0.000

Q4
I purchase organic or environmentally friendly food products 
even if they are costly

-0.032 0.336

Q5 I tend to like having a square meal with rice -0.123** 0.000

Q6 I tend to spend a lavish amount of money on food products 0.034 0.282

Q7 I try not to eat processed foods -0.148** 0.000

Q8 I purchase a large amount of food products at a time 0.318** 0.000

Q9 I prefer major supermarkets to conventional markets 0.232** 0.000

Q10 I tend to make a plan before shopping -0.067* 0.032

Q11 I tend to go shopping in the same place 0.044 0.135

Q12
I highly depend on well-known brands when purchasing food 
products

0.132** 0.000

Q13
I do not care to purchase processed foods through the Internet 
or TV channels

0.310** 0.000

Q14
Food is not eaten to enjoy its taste but to manage health or 
nutrition 

-0.064* 0.049

Q15 I like to try food products I have not purchased before 0.225** 0.000

Q16 I have no hesitation to purchase imported processed foods 0.299** 0.000

Q17 I like to purchase new food products 0.254** 0.000

Q18
In the case of processed foods, brands that have been 
advertised are credible to purchase

0.227** 0.000

Q19
I tend to purchase processed food produced with domestic raw 
materials even if they are expensive

0.076* 0.019

Q20
I tend to buy unplanned purchases owing to discounted prices 
or buy-one-get-one-free sales. 

0.214** 0.000

Q21 I remember the prices of products I frequently purchase 0.040 0.200

Q22 I think it is more economical to buy a small amount -0.006 0.841

Q23
I have preferred manufacturing companies or brands when 
purchasing food products

0.077* 0.016

Note: Pearson’s correlation coefficient is denoted as , where and are two variables, is 

the covariance between the two variables, and and are the standard deviations of 

the variables and , respectively.
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