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ABSTRACT 

Several factors have led to the fluctuation in the price of quinoa in Bolivia 

including the growing demand for this product in developed countries. There is little 

to no empirical evidence on the impacts of rising quinoa prices on the welfare of 

households in Bolivia. The main objective of this study is to assess the effects of 

quinoa’s price changes in Bolivian households. Specific objectives are: 1) To assess 

the overall importance of quinoa expenditure as a share of total expenditures and as a 

share of food expenditures; 2) To assess the sensitivity of supply and demand to price 

changes; and 3) To assess the welfare impacts across different sociodemographic 

groups. The welfare impacts are evaluated both in the short term and mid-term. Data 

for the study comes from the 2006 to 2014 household survey from Bolivia, production 

and prices from FAOSTATS and the consumer price index provided by the National 

Institute of Statistics (INE). It was found that 26.24% of Bolivian households are net 

buyers and a 2.9 % are net sellers. Those households that are net sellers in the Andes 

would have a greater benefit, which can be explained by the fact that the area of 

production of quinoa is in this area. Overall, this study shows that poorer-net selling 

households benefit the most from price increases. Moreover, the welfare effect at a 

national level of an increase in the price of quinoa is estimated to be positive as well. 

 

 

 

Key words: household surveys, quinoa, welfare, Bolivia 
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CHAPTER I 

INTRODUCTION 

The history of quinoa in the Andean region of South America (Ecuador, 

Colombia, Perú and Bolivia) dates back 7000 years, when it was considered a sacred 

grain by the indigenous Inca community. Unfortunately, in the 1970’s and upon the 

arrival of “modern” imported products locals lost interest in the grain, stigmatizing it 

as a “lower class” product (Hellin & Higman, 2005). Even though this trend was 

maintained for a couple of years, this once forgotten crop has become worldwide 

popular over the last few years, especially in developed countries. The increasing 

demand of this product has had an effect on its price; due to the market dynamics, it 

almost tripled from 1999 to 2007.  Quinoa’s popularity can be attributed to the 

growing international awareness of its nutritional value. Since quinoa has a high 

content of protein and amino acids compared to other grains it is now considered one 

of the most nutritious foods. During the last years quinoa gained such popularity that 

FAO declared year 2013 to be the “International Year of Quinoa” and encouraged its 

consumption and production. 

 As a result of the increasing worldwide popularity and subsequent effect on 

prices, there has been a dramatic transformation in quinoa production, especially in the 

Andean Region.  Between 1981 and 2011, the total area used for quinoa production in 

Bolivia increased from 10,000 hectares to 50,000 hectares. Similarly, Bolivian exports 

of Quinoa increased from 1,439 tons in 2000, to a 14,500 metric tons in 2009 and 

valued in about 43 million dollars (Bolivian Institute of International Commerce, 

2010). By 2009 it was estimated that 70,000 people were working on quinoa 

production in the country  (CONACOPROQ, 2009).  

 The increasing profitability of quinoa production and exportation has been 

seen as an opportunity to develop the highlands where the weather conditions are not 

favorable to grow other crops and where poverty is more prevalent. However, some 

authors have questioned the ethics of this increased quinoa consumption in rich 

countries, i.e., the negative effect of this new, international demand for quinoa on 
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Andean quinoa-consuming households. In January 2013, an article on the website of 

the United Kingdom’s Guardian newspaper made the following claim (Blythman, 

2013):  

“There is an unpalatable truth to face for those of us with a bag of quinoa in 

the larder. The appetite of countries such as ours for this grain has pushed up 

prices to such an extent that poorer people in Peru and Bolivia, for whom it 

was once a nourishing staple food, can no longer afford to eat it.” 

Similarly, numerous US news outlets (e.g., the NY Times, the Washington 

Post, and NPR) have covered the influence of the international demand and change in 

prices of quinoa on the welfare of households in countries where quinoa has 

traditionally been produced and consumed. These stories demonstrate an interest in 

whether rising quinoa prices have had a positive impact on the welfare of rural 

households in the Andes. Yet, beyond media anecdotes and limited research efforts, 

there is little to no empirical evidence on the impacts of rising quinoa prices on the 

welfare of households in Bolivia, Ecuador or Peru (Bellemare, Fajardo-Gonzales, & 

Gitter, 2014). 

Despite the rapid increase of prices until 2014, in 2015 the prices of quinoa 

dropped; in February of 2014 the price of quinoa reached the value of 3,500 dollars 

per ton, after a year and six months the story was different, prices were as low as 450 

dollars per ton of quinoa (Mena, 2015). Nestor Colque, the vice president of the 

Association of Quinoa Producers in La Paz indicated that in July of 2015 the exports 

of quinoa decreased at least 40% (Mena, 2015).  The Bolivian local prices were also 

affected since the price dropped from 33,000 bolivianos per metric ton to a price of 

16,000 bolivianos per metric ton from 2014 to 2015(Figure 1.1), that is almost a 50% 

decrease in the local price in a year. 
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Figure 1.1. La Paz, Oruro and Potosi local prices for quinoa (Source: Rural and Land 

Development Ministry – Bolivia) 

Since the Bolivian state is committed to support both economic development 

and safeguard food security some policies have been developed. This is reflected in 

their official national food security policy framed in the National Constitution, the 

National Development Program (PND), the “Revolución Rural, Agraria y Forestal” 

plan of the Rural and Land Development Ministry and the National Food security and 

Sovereignty policy (MDRyT, 2010). The aim of this policy is that by 2019 quinoa 

becomes the primary food in the southern and central highlands through sustainable 

production, and both national and international commercialization (Riemer & Kelder, 

2010). Therefore, this information is also needed to evaluate Bolivian policies 

regarding quinoa production.   

The main objective of this study is to assess the effects of quinoa’s price 

changes in Bolivian households.  

Specific Objectives: 

1. Assess the overall importance of quinoa expenditure as a share of total 

expenditures and as a share of food expenditures. 

2. Assess the sensitivity of supply and demand to price changes. 

3. Assess the welfare impacts across different sociodemographic groups 
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CHAPTER II 

LITERATURE REVIEW 

 2.1 Nutrition Facts and Functional Potential of Quinoa 

Extensive research has been conducted on the nutritional content of cereals 

since in many countries these are the main source of nutrients. In spite of having 

cereal characteristics, quinoa does not belong to the Gramineae family (Farro, 2008; 

Vega-Galvez et al., 2010; Repo-Carrasco-Valencia and Serna, 2011). Quinoa has more 

protein content and balanced distribution of essential amino acids compared to cereals, 

similar to the biological value of protein in milk. Its nutritional content surpasses 

cereals in the level of lipids, protein, dietary fibers, vitamins B1, B2, B6, C and E, and 

minerals, especially calcium, phosphorus, iron, and zinc (Spehar and Santos,2002; 

Farro, 2008). In addition to its high nutritional quality, quinoa is also characterized by 

being gluten-free, which makes this seed more attractive to consumers following the 

gluten-free consumption trend. 

Quinoa has attracted the attention of consumers in developed countries because 

not only this seed is gluten-free, but also it is rich in lysine, making it a more complete 

food than most vegetables, particularly having its amino acid composition close to the 

ideal protein equilibrium recommended by FAO. It also has a relatively high level of 

vitamins and minerals, and lipids of high quality as an edible vegetable oil (Chauhan 

et al., 1992; Ogungbenle, 2003; Vega-Galvez et al., 2010). It is one of the most 

nutritious foods used in the human diet, chosen by FAO as one of the crops destined to 

collaborate with food security in this century (Repo-Carrasco-Valencia and Serna, 

2011). 

2.1.1. Protein content 

For some populations of the world, consumption of high quality protein in 

their diet can be a problem, especially for those who rarely consume animal protein; 

such people should get them from other sources, such as cereals, legumes or other 

grains (Alves, Rocha and Gomes, 2008) 
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Protein nutritional quality is determined by the proportions of essential 

amino acids, which cannot be synthesized by animals and hence must be provided in 

the diet. Ten amino acids are strictly essential: lysine, isoleucine, leucine, 

phenylalanine, tyrosine, threonine, tryptophan, valine, histidine and methionine, all of 

which are present in quinoa (Vega-Galvez, et al, 2010).  The protein content in quinoa 

ranges from 13.8 to 16.5% with an average of 15% dry material (dm) (Koziol, 1992). 

Compared with the cereal grains as shown in Table 2.1, the total protein content in 

quinoa is higher than that in barley, rice, corn, rye and sorghum, getting close to wheat 

(Maradini et al., 2015). 

 

Table 2.1 Approximate average composition of the quinoa grains compared with cereals (g 100 g-1 dm). 

Component  Quinoa Rice Barley Wheat Corn Rye Sorghum 

Lipids 7.0 3.2 1.3 2.8 5.3 1.8 3.6 

Protein 16.3 8.8 11.0 14.8 10.5 11.6 12.4 

Ashes 2.7 1.7 1.2 1.8 1.3 1.8 1.7 

Dietary fiber 7.0 3.5 15.6 10.7 7.3 15.1 6.3 

Carbohydrates 74.0 86.3 86.5 80.6 82.9 84.8 82.3 

Kcal  424.2 409.2 401.7 406.8 421.3 401.8 411.2 

Source: Marandini et al., 2015. 

2.1.2. Carbohydrates 

 Carbohydrates comprise one of the largest groups of organic compounds 

found in nature, and together with proteins form the major components of living 

organisms, being the most abundant and economical source of energy for humans. 

Starch provides the major source of physiological energy in the human diet and 

accordingly it is classified as available carbohydrates. In quinoa, starch is the most 

important carbohydrate, making up approximately 58.1–74% of the dry matter 

(Chauhan, Eskin, & Tkachuk, 1992; Marandini et al., 2015). 

Dietary fiber has a number of beneficial effects related to digestion. Therefore, 

the high content of quinoa fibers can improve digestibility by facilitating the 

absorption process of other nutrients present in quinoa (Ogungbenle, 2003). 
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2.1.3. Vitamins and Minerals 

Quinoa is also rich in micronutrients such as vitamins and minerals. Vitamins 

are essential compounds for the health of humans and animals. However, they cannot 

be synthesized by the human body, therefore vitamins are among the most widely 

applied chemicals to improve the nutritional value of food products (Vega-Galvez et 

al., 2010). 

 Although there are not many studies on the vitamin content of quinoa grain, 

several authors reported significant concentrations of vitamin B6 and folic acid, whose 

values in 100 g. can meet the need of adults and children; these values are higher than 

the ones found in most cereals such as wheat, rye, rice and maize. Furthermore, quinoa 

is an excellent source of vitamin E (Abugoch ,2009). 

 Minerals are inorganic micronutrients, which cannot be produced by living 

beings. These micronutrients must be ingested through a balanced diet that meets the 

daily requirements. Quinoa contains large quantities of minerals compared to other 

cereals. This grain has a high content of Calcium, Iron, Magnesium, Copper and Zinc. 

In the research study conducted by Chauhan et al. (1992) the values obtained were, 

110 (mg/100g) of Calcium, 9.2 (mg/100g) of Iron, 0.50% of Magnesium, 9.5 (ppm) of 

Copper and 7.9 (ppm) of Zinc. 

2.2 Quinoa potential contributions to food security and sovereignty  

 

The situation of the production and distribution of food on the planet presents 

great challenges to the four pillars of food security: availability, access, consumption 

and biological utilization, and stability. In this context, quinoa constitutes a strategic 

crop to contribute to food security and sovereignty due to its nutritional quality, wide 

genetic variability, its adaptability and low cost of production. As mentioned before, 

the nutritional content of quinoa is one of the highest among other cereals. It should 

not be any surprise that Non-Governmental organizations and Governments see 

quinoa and its application as a way to overcome food insecurity.  
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Quinoa is a crop with high potential to contribute to food security in various 

regions of the world; especially in those countries where the population has little to no 

access to sources of protein. The access to other sources of protein such as meat, or 

other products can be restricted because people might not have the purchasing power 

or because their location with respect to the places where they could buy a more 

diverse diet is not propitious. For example, if people are in the rural area in the 

Highlands of Bolivia they might have little to no access to any kind of meat, therefore 

the production of quinoa could be the source of protein that they can have access to.  

The growth and production of quinoa is not necessarily restricted to the 

Andean region. It may have a potential in other mountainous areas in the developing 

world, such as the Himalayas and the central mountain region of Africa (Jacobsen and 

Risi, 2001). Good tolerance to hostile environmental conditions is one of several 

reasons why quinoa can be regarded as a crop suitable for contributing towards 

achieving food security. Deficit irrigation studies have shown that reducing water use 

by up to 50% of full irrigation has no effect on quinoa crop yield (Pulvento et al., 

2012; Razzaghi et al., 2012). Quinoa is also known to grow satisfactorily on poor and 

saline soils, although yield may be compromised, this effect can be diminished by 

adding organic matter, which is recommended for soils of arid zones such as the soils 

of the Andes. 

The inclusion of measures aimed to promote agrobiodiversity is a paramount 

for food security and to provide balanced nutrition for the rural population of 

developing countries. Diversification away from over reliance on staple crops is, 

therefore, regarded as an important way of achieving security of food production. 

Underutilized and neglected species are important components of agrobiodiversity 

(Baena, Galluzi and Padulosi, 2012). Many of these species are traditional crops that 

are still cultivated by farmers at a local scale, as in the case of quinoa. The nutritional 

characteristics of quinoa, its rusticity, its wide adaptability, and its multiple uses 

explain the interest in the crop, not only in South America, but worldwide (Jacobsen, 

2003). Furthermore, this grain has shown exceptional tolerance to adverse climatic 
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conditions of The Andes, it exhibits high tolerance to several abiotic stresses 

(Jacobsen., 2003), such as frost, salinity (Adolf, Jacobsen and Shabala, 2013) and 

drought (Jacobsen, 2012). Hence, quinoa has been indicated as a good candidate to 

offer food security, especially if the face of the upcoming future world scenario of 

increasing soil salinization, and aridity. This is why the United Nations Food and 

Agriculture Organization (FAO) declared 2013 to be the International Year of Quinoa.  

2.3 Production and Exports of quinoa in Bolivia 

 With a population of almost 11 million, Bolivia is one of the poorest countries 

in the Andean region. In 2015, the income per capita reached USD 3,095, with almost 

40% of the population living in poverty. Agriculture contributes roughly 15% to the 

gross national product (GNP), but employs a much larger part of the population 

(65%). The large majority of the population living in the rural area, which depends on 

agriculture, faces conditions of extreme poverty. Within the agrarian sector of Bolivia 

quinoa plays a relatively minor role. The area cultivated of quinoa is 4% of the total 

area cultivated, and until 2012 around 10% of the area cultivated with cereals in 

Bolivia (Figure 2.1). After 2012, there was a sharp increase in the area harvested of 

quinoa, attributed to the increase in prices.  Despite the overall minor role of quinoa in 

the agrarian sector in Bolivia, it is very important in the southern highlands on Bolivia 

which relies almost solely on the production of quinoa and breeding of llamas. It is 

also important to note that the government has these two commodities as the most 

promising to increase the country’s income (Jacobsen, 2011). 
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Figure 2.1 Percentage of area produced in Bolivia (Source: FAOSTAT) 

  In Bolivia, the quinoa trade can be divided into three distinct phases (Aurelie, 

2010). During the first phase, the 1970s -1980s; producer associations like ANAPQUI 

(The National Quinoa Producers Association) were created. Also, non-profit 

organizations were starting to promote the area of quinoa processing (Carimentrand, 

2010). The second phase, the early 1990s, is marked by the establishment of organic 

production standards for quinoa on exports to the developed world.  Lastly, during the 

third phase, in the mid-1990s, the trade of quinoa expanded to international markets, 

essentially led by private companies and multinationals. Years later, in 2005, Bolivia 

was exporting 20% of the organic quinoa (Carimentrand, 2010). 

 

According to a 2009 United Nations Food and Agricultural Organization 

(FAO) conference report, Bolivia was the largest exporter of quinoa in the world 

followed by Peru and Ecuador. However, this situation changed in 2016 when Peru 

became the first exporter, leaving Bolivia as the second. According to the National 

Institute of Statistics in Bolivia (INE), Bolivia exported 51% of its quinoa production 

in 2009 to international markets. The U.S. is the main country of destination for 

Bolivian quinoa, accounting for around 60% in the last five years, followed by France 

with 9% and Canada and Netherlands with 6% (Figure 2.2).  
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Figure 2.2 Quinoa Exports from Bolivia (Source: Trademap) 

 

The regionals exports of quinoa, Bolivia, Peru and Ecuador, have experienced 

a strong growth during the last 20 years. In 1992, their exports were USD 700 

thousand; by 2012 they reached 111 million dollars. This represents an annual 

increment of almost 29% (FAO and ALADI, 2014). It is also worth mentioning that 

the growth rate of quinoa exports was not constant. The noticeable growth has been 

observed in the last ten years, after the “boom” in quinoa’s demand from international 

markets. In fact, from 1992 to 2002 quinoa sells multiplied by 4, whereas that from 

2002 to 2012 they multiplied by 39 (FAO and ALADI, 2014). 

2.4 Welfare effects of rising food prices 

 Rising food prices have different welfare impacts depending on the country’s 

poverty and development. Bolivia is a developing country and one of the poorest in 

the Andean region. Existing analysis suggest that the impact of higher food prices on 

poverty are likely to be diverse, depending on which commodity price changes, the 

structure of the country’s economy (Hertel and Winters, 2006) and the distribution of 

net buyers and net sellers among low-income households (Aksoy and Izik-Dikmelik, 

2008).  
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One of the main reasons to do research regarding the impacts of rising food 

prices and its effects on poor countries is that in developing countries the poorest 

people spend around 75% of their incomes on food (Cranfield, Preckel and Hertel, 

2007). However, it is also argued that income in producing households may be 

increased by higher commodity prices. Despite this, the benefits from higher 

commodity prices may not be as significant for the farm households, since the benefits 

depend on their net sales, not in what they produce (Ivanic and Martin, 2008).  

One remarkable difference in studying the price shocks in quinoa and the rest 

is that the majority of literature focuses on major food staples (maize, wheat, rice, 

etc.), and quinoa is a non-staple food. In addition, quinoa is a product that has its 

production limited to the Andes; therefore, it is concentrated in a specific region of the 

world.   

2.4.1 Evidence from Peru 

 

 Currently, there are no studies that assess the welfare impacts of rising quinoa 

prices in Bolivia. However, we identified two studies that were conducted in Peru 

(Bellemare, Fjardo-Gonzalez, and Gitter, 2016 and Stevens, 2015).  Bellemare, 

Fjardo-Gonzalez, and Gitter (2016) study the welfare impacts of rising quinoa prices 

on Peruvian households using the Peruvian Encuesta Nacional de Hogares (ENAHO) 

from 2004 to 2013. The study explores the relationship between household welfare 

(using total expenditures following Deaton (1997) and rising quinoa prices. These 

authors found a positive relationship between the price of quinoa and household 

welfare within the average geographical unit-year where quinoa was consumed. This 

suggests that the sharp increase in the price of quinoa had a positive general 

equilibrium effect on the welfare of the average household in those geographical unit-

year observations. In the same way, they found a robust positive relationship between 

household welfare and household quinoa production in the geographical unit-year 

where quinoa was produced, but only in 2013. As mentioned before, the increased 

production in 2013 can be attributed to the fact that 2013 was declared as the year of 

quinoa by FAO. There were also two jumps in revenue, the first was between 2008 
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and 2009, when the revenue more than doubled, and the second one between 2011 and 

2012 when revenue increased by 75%. The results of this research also showed that 

higher levels of quinoa production were associated with faster growth in regional 

means of household consumption, but not until 2012 and 2013. They also found that 

quinoa producers’ consumption grew faster than the average Peruvian households in 

2012 and 2013 compared to the previous years. Finally, regarding the Stevens’ (2015) 

study, he found that due to the cultural preference for quinoa in certain areas of Peru 

the price increase had not led to a worsening of nutritional outcomes. 
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CHAPTER III 

CONCEPTUAL FRAMEWORK 

 The main focus of this research is on the effects of the price changes in quinoa 

on Bolivian households’ welfare. In order to assess these effects we use Deaton’s Net 

Benefit Raito (NBR) approach (Deaton, 1989). Deaton’s method is intended to 

provide a useful way of analyzing the welfare effect of price changes using data 

collected in households’ level consumption and production surveys (e.g., Living 

Standard Measurement Study (LSMS) surveys).1  

 The approach starts considering households’ indirect utility function, which is a 

function of income and prices 

 𝑢ℎ =  𝜓ℎ(𝑥ℎ, 𝐩) =  𝜓ℎ(𝑚ℎ + 𝜋ℎ, 𝐩), (3.1)  

where 𝜓ℎis the indirect utility function, 𝐩 is the price vector of the commodities 

consumed, 𝜋ℎ represents profits from farm activity and 𝑚ℎ is income from nonfarm 

activities, such as wage-labor or money transfers. Profits (𝜋ℎ) in equation (3.1) are a 

function of the prices of both the inputs used and the outputs produced by the 

household’s production activities. 

The effects of a price change in a product, such as quinoa, can then be 

analyzed by taking the derivatives of the indirect utility function with respect to price 

 
𝜕𝑢ℎ

𝜕𝑝𝑖
=  

𝜕𝜓ℎ

𝜕𝑥ℎ

𝜕𝜋ℎ

𝜕𝑝𝑖
+

𝜕𝜓ℎ

𝜕𝑝𝑖
. (3.2)  

                                                 

1 The main objective of the LSMS surveys is to provide household level data for 

evaluating the effect of government policies on the living conditions of the population. 

Accordingly, LSMS surveys collect data on all major aspects of household well-being 

(Grosh, 1991).  
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Using Hotelling’s lemma, the derivative of the profit function with respect to 

the output price equals the optimal output. That is, 

 
𝜕𝜋ℎ

𝜕𝑝𝑖
=  𝑦𝑖, (3.3)  

where 𝑦𝑖 is the gross production of good 𝑖 by a farming household. Also by using 

Roy’s theorem (1942) the effect on utility of an increase in price is  

 
𝜕𝜓ℎ

𝜕𝑝𝑖
=  −𝑞𝑖

𝜕𝜓ℎ

𝜕𝑥ℎ
, (3.4)  

 

where 𝑞𝑖  is the amount consumed of good i. Substituting equations 3.3 and 3.4 into 

equation 3.2 results in  

 
𝜕𝑢ℎ

𝜕𝑝𝑖
=  

𝜕𝜓ℎ

𝜕𝑥ℎ

𝜕𝜋ℎ

𝜕𝑝𝑖
−𝑞ℎ𝑖

𝜕𝜓ℎ

𝜕𝑥ℎ
=

𝜕𝜓ℎ

𝜕𝑥ℎ

(𝑦𝑖 − 𝑞𝑖). (3.5)  

However, instead of using the change in utility due to a price change and 

following Deaton (1989), we use the compensating variation as a monetary measure of 

the welfare change, which is the amount of money required to keep a household’s 

utility at the utility level it enjoyed before the change in prices. If the price change is 

𝑑𝑝𝑖, and the required compensation is 𝑑𝐵, then, from equation 3.5 (Deaton, 1989), 

 𝑑𝐵 = (𝑞𝑖 − 𝑦𝑖)𝑑𝑝𝑖 = 𝑝𝑖(𝑞𝑖 − 𝑦𝑖)𝑑ln𝑝𝑖 , (3.6)  

so that if 𝑑𝐵 is expressed as a fraction of household expenditure (𝑥ℎ) we have 

 
𝑑𝐵

𝑥ℎ
= (

𝑝𝑖𝑦𝑖

𝑥ℎ
−

𝑝𝑖𝑞𝑖

𝑥ℎ
) 𝑑ln𝑝𝑖.  (3.7)  

Deaton called the right hand side term (
𝑝𝑖𝑦𝑖

𝑥ℎ
−

𝑝𝑖𝑞𝑖

𝑥ℎ
) “Net Benefit Ratio” (NBR) 

of the household with respect to good 𝑖. Formally, the NBR of a good is the ratio of 

the value of the marketed surplus of a good with respect to total expenditure (Chabe-

Ferret, 2010). Therefore, the household’s monetary equivalent welfare change due to a 
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price increase 𝑑𝑝𝑖 is proportional to the household’s marketed surplus. A small price 

increase could positively affect a net selling household’s welfare, whereas it could 

harm a net buying household. The NBR can also be represented as the difference 

between the “production ratio” (PR= 𝑦𝑖𝑝𝑖/𝑥ℎ) minus the “consumption ratio” (CR=

𝑞𝑖𝑝𝑖/𝑥ℎ). Moreover, the relationship between the NBR= 𝑃𝑅ℎ − 𝐶𝑅ℎ and any 

household characteristics determines the distributional effects of the price change with 

respect to that characteristic. We can also simplify the compensating variation (
∆𝑥ℎ

𝑥ℎ
): 

 (
∆𝑥ℎ

𝑥ℎ
) =   

∆𝑝𝑖

𝑝𝑖

(𝑦𝑖 − 𝑞𝑖)𝑝𝑖

𝑥ℎ
=  

∆𝑝𝑖

𝑝𝑖
 𝑃𝑅ℎ − 𝐶𝑅ℎ =  

∆𝑝𝑖

𝑝𝑖
 𝑁𝐵𝑅. (3.8)  

 

 Equation 3.8 can be seen as a first order approximation to assess the changes in 

welfare, which only requires information on household total expenditures, changes in 

prices and the value of consumption and production of specific goods. However, this 

approximation ignores changes in quantities demanded and supplied as a response to 

price changes. Thus, an alternative approximation that accounts for these responses is 

a second order approximation (Minot and Goletti, 2000) 

 (
∆𝑥ℎ

𝑥ℎ
) =   

∆𝑝𝑖
𝑝

𝑝𝑖
𝑝 𝑃𝑅ℎ +

1

2
 ( 

∆𝑝𝑖
𝑝

𝑝𝑖
𝑝 )

2

 𝑃𝑅ℎ𝜀𝑞
𝑠 −  

∆𝑝𝑖
𝑐

𝑝𝑖
𝑐 𝐶𝑅ℎ −

1

2
 ( 

∆𝑝𝑖
𝑐

𝑝𝑖
𝑐 )

2

 𝐶𝑅ℎ𝜀𝑞
𝑑 , (3.9)  

where 𝜀𝑞
𝑠 is the price elasticity for of supply, and 𝜀𝑞

𝑑 is the price elasticity of demand 

for quinoa. The superscripts p and c are used to distinguish between the prices used to 

value quinoa production and consumption respectively. 𝑃𝑅ℎ is the production value 

for each household, which in this study is the value of quinoa produced as a fraction of 

total household expenditures. 𝐶𝑅ℎ is the consumption ratio, which is the value of 

quinoa consumed, of total expenditures. Notice that the impact of the price change on 

household welfare can be decomposed into the impact on a household that is a 

consumer of the good and the impact on the household as a producer of the good 

(Minot and Goletti, 1998).  These effects can then be interpreted as the mid-term 

effects on welfare, since they allow households to adjust both the quantity demanded 

and the quantity supplied. In contrast, the first order approximation assumes that the 
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quantities produced and supplied are constant and the welfare effects are only due to 

the price changes.  
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CHAPTER IV 

METHODS AND PROCEDURES 

 As stated before, the purpose of this study is to assess the effects of quinoa 

price changes on Bolivian households. Specifically, this study seeks to determine the 

effects on urban and rural areas, as well as the effects on the highland region versus 

the others.  

4.1 Data  

Data for this study comes from three sources. The first data source is the 

Bolivian household survey (Encuesta de hogares) conducted by the Bolivian Institute 

of Statistics (INE). This survey is conducted every year in the nine Departments of the 

country. The survey covers the urban and rural areas and it is representative of the 

population. Summary statistics were calculated using data from 2006 until 2014, 

except from 2010 which was not available. However, the effects of higher quinoa 

prices was only assessed using data from year 2008 , since  it was the only year that 

contained information regarding production quantities and food expenditures, both of 

them needed for our analyses. The 2008 survey contains information from 3,940 

households from which 114 were quinoa producers. The data from years 2006 until 

2014 contains a total of 52,880 observations. 

Additionally, data from FAOSTATS was used to obtain information regarding 

the quantity of quinoa produced in Bolivia as well as selling prices. The years used for 

this purpose were from 1991 to 2013.  Finally, the Consumer Price Index provided by 

the Central Bank of Bolivia (baseline year was 1991) was used to convert nominal to 

real prices.  

4.2 Net Benefit Ratio 

The first step in estimating the Net Benefit Ratio is to determine if a household 

is a net producer or a net consumer of quinoa. To measure the welfare we use the 
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household’s total expenditures. For a single household, the compensating variation can 

be represented as follows: 

 (
∆𝑥ℎ

𝑥ℎ
) =   

∆𝑝𝑖

𝑝𝑖

( 𝑃𝑅ℎ −  𝐶𝑅ℎ). (4.1)  

The compensating variation shows the proportion of expenditures a household 

would need to maintain its previous standard of living after a price change occurs.  

4.2.1 Consumption Ratio 

The consumption ratio (CR) was calculated based on the quinoa consumption 

and it was valued at self-reported consumer prices. The interviewer asked the head of 

the household how much and how often they purchased quinoa and how much they 

paid for it.  

  𝐶𝑅ℎ =   
 𝑄𝑐𝑝𝑞

𝑐

𝑇𝐸ℎ
 (4.2)  

Where 𝑄𝑐 is que quantity of quinoa consumed in a month,  𝑝𝑞
𝑐 is the self-

reported price of purchased quinoa and 𝑇𝐸ℎ is the household’s total expenditures. If 

the household did not report any price, the value was calculated using the mean 

consumer price at a country level.  

4.2.2 Production Ratio 

The production ratio (PR) was calculated based on the volume of quinoa 

harvested (self-reported) and it was valued at self-reported selling prices. The 

interviewer asked the head of the household how much they had produced and by how 

much they sold it for. 

  𝑃𝑅ℎ =   
 𝑄𝑝𝑝𝑞

𝑝

𝑇𝐸ℎ
 (4.3)  
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Where 𝑄𝑐 is que quantity of quinoa produced in a month,  𝑝𝑞
𝑐 is the self-

reported selling price of quinoa and 𝑇𝐸ℎ is the household’s total expenditures. If the 

household did not report any price, the value was calculated using the mean producer 

price at a country level. 

4.3 Price elasticities 

 Since there is no information regarding price elasticities of quinoa in Bolivia, 

to calculate the elasticities needed for the study two regressions were computed. For 

the quinoa producing households the equation is: 

 log(𝑞𝑠) =  𝛼0 + 𝛼1𝑙𝑜𝑔(𝑝𝑠−1) + 𝛼2𝑦𝑒𝑎𝑟 + 𝜀, (4.4)  

where 𝑞𝑠 is the quantity of quinoa produced at a national level on year s, , d 𝑝𝑠−1 is the 

lagged real quinoa price, year is a time trend variable, and 𝛼0, 𝛼1 and 𝛼2 are regression 

coefficients.  The time trend was included to control for the exogenous increase in the 

dependent variable which is not explained by other variables such as technological 

change. The data for this regression was obtained from FAOSTATS and covered the 

period 1991 to 2013.   

Real prices were calculated using the consumer price index provided by the 

National Institute of Statistics (INE) was used. Estimation of the supply equation was 

carried out using ordinary least squares with proc reg procedure in SAS. In addition, 

the standard errors were estimated using the Newey-West correction of standard errors 

for heteroscedasticity and autocorrelation. 

For those household that are quinoa consumers the equation used is: 

 𝑤𝑞 =  𝛽0 + 𝛽1log (𝑝𝑞) + 𝛽2log (𝐼) + β3log (𝐷ℎ) + 𝜀, (4.5)  

where 𝑤𝑞 is consumer expenditure share of quinoa, 𝑝𝑞 is the self-reported purchasing 

price by the household, 𝐼 is the income of the household and 𝐷ℎ is a vector that 

includes sociodemographic variables for the age of the household head and size of the 

household. Finally, 𝛽0, 𝛽1, 𝛽2 and β3 are the regression coefficients. The data used to 
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estimate this model was from years 2006 to 2014, obtained from the households’ 

surveys. The values for purchasing price and income were adjusted using the 

consumer price index reported by the National Institute of Statistics.  Estimation of 

this equation was also carried out using ordinary least squares with proc reg procedure 

in SAS. The standard errors for this regression where estimated using the 

Heteroscedasticity consistent covariance matrix estimator (HCCME).  

4.4 Price Changes 

 The price of quinoa remained relatively steady from 2001 until 2007 (figure 

4.1). From 2007 to 2008 the price almost doubled, with an increase of 87%. Prices 

continued to increase between 2008 and 2014, but especially during 2012-2014, with 

year 2014 being the year with the highest price registered (5.39/Kg.). Thus, from 2007 

to 2014 the price of quinoa increased by more than 300%. Additionally, the price of 

quinoa decreased by almost 30% form year 2014-2015. Thus, the results discussion 

considers also a 100% increase in prices which is within the range of observed price 

increases and facilitates the interpretations of the results.  

 

Figure 4.1 Evolution of the average FOB price for quinoa  
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As explained in the theoretical framework we consider the welfare effect of price 

changes both in the short term (using the Net Benefit Ratio), as well in the long term 

using the second order approximation shown in equation 3.9 (Minot and Goletti, 

2000).  
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CHAPTER V 

RESULTS 

 This chapter is divided in four different sections. The first section provides the 

summary statistics for the households surveys conducted from 2006 to 2014. The 

second section provides the results for the regression models conducted in order to 

obtain the price elasticities. The third section analyzes the results of the Net Benefit 

Ratio (NBR) calculated for different areas, different regions, for each Department and 

for expenditure decile. The fourth section analyzes the medium term effects for 

different areas, different regions, for each Department and for expenditure decile. 

5.1 Summary Statistics 

 The price of quinoa increased every year around 10%, but from 2007 to 2008 

and from 2012 to 2013 the price increase is around 60% (Table 5.1). The monthly 

expenditure in quinoa shows also an increasing trend, but this can be attributed to the 

increasing price of the product as the quantity consumed remains relatively stable. 

However, a large change in the quantity consumed was observed from 2011 to 2012, 

when the quantity consumed increased in 30%. The value for the quinoa share of total 

food expenditures has been steady through the years going from 0.004 to 0.007. 

 The demographics also show that the percentage of households that are 

categorized as poor has been decreasing and the income per capita has been 

increasing. Also, the percentage of households located in the urban area show an 

increasing trend. 
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Table 5.1 Summary Statistics 

Variable 2006 2007 2008 2009 2011 2012 2013 2014 

Income         

Real total household income (BOB.) 874.83 866.51 891.58 940.95 1100.60 1046.56 1209.95 1213.25 

Real Income per capita (BOB.) 272.87 289.61 293.73 295.98 346.65 339.73 382.33 390.41 

Demographics         

Male household head (%) 76.52 75.10 70.66 73.12 76.40 74.26 73.95 74.20 

Household head age 44.79 45.43 45.45 44.84 46.39 47.11 47.60 46.03 

Member of an ethnic group (%) 56.10 56.10 62.11 62.05 34.65 59.52 47.80 53.86 

Residents in the household 4.04 3.90 3.79 3.87 3.82 3.79 3.73 3.71 

Children in the household 1.86 1.83 1.63 1.68 1.60 1.54 1.43 1.48 

Nominal food expenditure 769.88 971.3 1219.64 1126.15 1317.16 1324.56 1518.55 1594.71 

Education         

Household head years of education 4 4 4 5 5 6 4 3 

Household head literate (%) 9.34 9.29 10.83 9.39 8.34 8.25 6.19 5.58 

Socioeconomic stratus         

Poor household (%) 51.18 53.83 51.41 45.75 40.06 38.61 29.98 31.84 

Non-poor household (%) 48.82 46.17 48.59 54.25 59.94 61.39 70.02 68.16 

Area         
Urban (%) 67.75 68.26 59.14 60.39 67.37 68.65 75.75 76.53 

Quinoa         

Households that consume quinoa (%) 26.84 28.25 26.31 24.59 25.38 29.5 25.64 23.56 

Monthly consumption (kg) 0.69 0.84 0.70 0.76 0.61 0.80 0.60 0.53 

Monthly expenditure (BOB.) 3.97 5.31 6.72 7.61 7.61 9.13 12.41 12.18 

Estimated price (BOB.) 6.04 6.9 10.94 12.08 13.5 14.23 23.69 28.37 

Quinoa food expenditures share 0.004 0.004 0.006 0.006 0.005 0.007 0.007 0.007 

Quinoa total expenditures share 0.002 0.002 0.003 0.003 0.002 0.003 0.003 0.002 
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5.2 Regression Model Interpretation 

 For this study two regression models were estimated. The purpose of 

estimating these was to find the demand and supply price elasticity that would then be 

used to calculate the midterm effects. The first results presented correspond to the 

regression used to find the supply price elasticity. The second results show the 

regression used to calculate the demand price elasticity. 

5.2.1 Quinoa supply response model  

 

The model used for this estimation was presented in the previous chapter in 

equation 4.4. Regression results are presented in Table 5.2.  

Table 5.2 Supply response regression 

Explanatory Variables Parameter estimate Standard Errors1 

Intercept 8.622*** 0.691 

𝑙𝑜𝑔(𝑝𝑠−1)2 0.403      0.258 

year 0.039*** 0.007 

   

F value 45.222 Pr>F 

  <.0001 

R-square 0.8135  

n 22  

Note: ***p <0.01 , **p <0.05, * p<0.10 

 The standard errors estimated are heteroscedasticity- autocorrelation consistent. 

2 𝑙𝑜𝑔𝑝𝑠−1 is the logarithm of the lagged price for year s. 

The F-statistics indicates that the variables included in the model are useful to 

explain quinoa production. As expected, the coefficient corresponding to the lag price 

variable (𝑙𝑜𝑔(𝑝𝑠−1)) shows a positive relationship with the quinoa production, this 

can be attributed to the fact that producers take into account the previous year price for 

their decision making. It is also important to indicate that although this coefficient is 

not significant using a two-tailed test (α=0.10), it does became significant using a one-

tailed test.  As for the year coefficient, it is estimated that after controlling for price 

changes, quinoa production has been increasing by about 3.9% every year.  
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5.2.2 Quinoa demand model  

 

The model used for this estimation was presented in the previous chapter in 

equation 4.5. The results are presented in Table 5.3. The F-statistics results indicate 

that the variables included in the model are useful to explain households’ quinoa 

expenditure shares.  Since all the variables in the model are expressed as logarithms, 

their coefficients are interpreted as the effect of 1% change in the variable on the 

expenditure share of quinoa (in %). For example, a 1% increase in income is predicted 

to decrease quinoa expenditure share by 0.007% . The parameter estimates for 𝛽1 and 

𝛽2 were used to calculate the quinoa share price elasticity and the income elasticity, 

respectively. The demand price elasticity was estimated at -0.694 and the income 

elasticity at 0.7081.  

Table 5.3 Demand model regression results 

Explanatory Variables Parameter estimate Standard Error1 

Intercept 0.057*** 0.0039 

𝑙𝑜𝑔 (𝑝𝑞)2 0.007*** 0.0005 

𝑙𝑜𝑔 (𝐼)3 -0.007*** 0.0003 

𝑙𝑜𝑔 (𝑎𝑔𝑒)4 0.002*** 0.0009 

𝑙𝑜𝑔 (𝑚𝑒𝑚)5 -0.003*** 0.0006 

   

F value 223.16  Pr>F 

  <.0001 

R-square 0.06  

n 13,440  

Note: ***p <0.01 , **p <0.05, * p<0.10 

1 The standard errors estimated are heteroscedasticity consistent. 

2 𝑙𝑜𝑔(𝑝𝑞) is the logarithm for the price that the consuming households paid 
3
 log (𝐼) is the logarithm of the household’s monthly income 

4 log(age) is the logarithm of the household’s head age 

5 log(mem) is the logarithm of the household size 

 

5.3 Estimated Net Benefit Ratio (Short-Term Effects)  

 Higher quinoa prices would, ceteris paribus, have a positive impact on 

households that are net sellers of quinoa and a negative impact on households that are 

net buyers. The analysis was conducted in two dimensions. First, the impacts of 
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changes in quinoa prices at a Department level were examined because policy 

interventions are usually directed towards administrative units in each department 

such as the Departmental Government. The second dimension involves a distinction 

among socioeconomic groups, which is important when targeting interventions.  

5.3.1 Short-Term Effects - Spatial dimension  

Dividing the sample between rural and urban locations, it was found that 

approximately 16% of rural households and 33% of urban households are net buyers 

of quinoa, respectively, and 7% of rural households are net sellers of quinoa (Table 

5.4).  Regarding the welfare, we find that overall (i.e., for all households) if prices 

increased by 100%, welfare would increase by approximately 2% (mean NBR= 0.019) 

in rural areas and welfare would decrease by only 0.2% (mean NBR= -0.002) in urban 

areas. However, for net sellers the welfare effects are very large. If prices were to 

increase by 100%, welfare of the net-selling households would increase by 

approximately 32% (mean NBR= 0.325) in rural areas and 39% (mean NBR= 0.3916) 

in urban areas. 

Table 5.4 Net benefit ratio among rural and urban households. 

  Rural Urban Total 

Net Buying households (%)  16.240 33.147 26.240 

Net Selling households (%)  6.780 0.210 2.900 

Autarky (%)    76.980 66.640 70.860 

Mean NBR  0.019 -0.002 0.006 

Mean NBR, net sellers 0.325 0.392 0.328 

Mean NBR, net buyers -0.022 -0.009 -0.012 
Note: NBR is the Net benefit ratio, the elasticity of welfare with respect to 

prices. Mean NBR is calculated as the mean NBR at the households level. 

Autarky is household with NBR=0. 

  

Calculating the NBR by region it is possible to observe the larger differences 

between households that are located in the Andes versus those households that are not. 

For those households located in the Andes the mean NBR is 0.016 (Table 5.5), 

indicating that overall, a 100% increase in quinoa prices would increase households’ 

welfare, on average, by 1.6%. The large difference is when we consider households 

that are net sellers. The welfare of net-selling households located in the Andes would 
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increase by 36.2% if the price of quinoa increased by 100% but only by 8.4% for net-

selling households located in the other regions (a 28% difference). The difference 

between the mean NBR in net-buying households located in the Andes and the other 

regions is only -0.3%.  

      Table 5.5 Net benefit ratio among household located in the Andes  
  Andes Other regions Total 

Net Buying households (%) 31.990 21.570 26.240 

Net Selling Households (%) 5.660 0.645 2.900 

Autarky (%) 62.340 77.780 70.860 

Mean NBR 0.016 -0.002 0.006 

Mean NBR, net sellers 0.362 0.084 0.328 

Mean NBR, net buyers -0.013 -0.010 -0.012 

Note: NBR is the Net benefit ratio, the elasticity of welfare with respect to prices. 

Mean NBR is calculated as the mean NBR at the households’ level. Autarky is 

household with NBR=0. 

From a Departmental perspective, it can be seen that net buyers from La Paz, 

Chuquisaca and Oruro are the ones that would lose more due to a price increase and 

also these two departments have the highest percentage of net buying households, 37% 

and 36% respectively (Table 5.6). For the net-selling households in Oruro the mean 

NBR is 1.064, being the highest among all the Departments. It is also worth 

mentioning that Oruro is the Department that has the highest average annual 

household production among the other Departments (792 kg/year), followed by La Paz 

with 144 kg/year. This could be a reason why these two departments benefit more 

from the increase in the price of quinoa. The reason that Tarija, Santa Cruz, Beni and 

Pando have a value of zero for the net selling households can be attributed to the fact 

that quinoa is not produced in the region of the country where these Departments are 

located, on the other hand La Paz, Oruro and Potosi are in the Andes region. In 

general, the mean net-buying households’ NBR is negative for all Departments. 

However, the impact varies.
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Table 5.6 Net benefit ratio by Department 

  Chuquisaca La Paz Cochabamba Oruro Potosi Tarija 
Santa 

Cruz 
Beni Pando 

Net Buying household (%) 11.110 37.370 23.890 35.860 13.390 34.440 22.740 5.340 16.670 

Net Selling households (%) 2.380 5.490 1.080 10.970 2.890 0.000 0.000 0.000 0.000 

Autarky (%) 86.510 57.140 75.030 53.160 83.730 65.560 77.260 94.660 83.330 

Mean NBR 0.001 0.002 -0.002 0.110 0.001 -0.004 -0.002 0.000 -0.001 

Mean NBR, net sellers 0.107 0.119 0.068 1.064 0.094 0.000 0.000 0.000 0.000 

Mean NBR, net buyers -0.017 -0.013 -0.011 -0.018 -0.011 -0.011 -0.008 -0.005 -0.007 
Note: NBR is the Net benefit ratio, the elasticity of welfare with respect to prices. Mean NBR is calculated as the mean NBR at the households level. Autarky 

is household with NBR=0. 
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5.3.2 Short-Term Effects - Socioeconomic group 

Apart from knowing the impact of higher prices of quinoa on different areas, 

regions and Departments it is also important to assess the effects on different 

socioeconomic groups. The impact is evaluated across socioeconomic groups by 

dividing the sample in deciles based on the total household expenditures (Table 5.7). 

This evaluation is important because usually policymakers are concerned about 

negative welfare effects for less wealthy households. 

The bigger percentage of net buyers is in the upper deciles, where the 

household expenditures are higher. On the other hand, the bigger percentage of net 

sellers is in the lower deciles, where the household expenditures are lower. The 

biggest values of NBR for the net selling households in the rural area are in the fifth 

and sixth deciles, which lead us to think that the producers are placed in these deciles. 

In the urban area the highest NBR value for net-selling households is 0.813, for the 

seventh decile. For the net-buying households in the urban area, as it was expected, the 

biggest NBR value was found in the last decile (-0.028). From these results, it can be 

implied that the producers of quinoa are located in the lower half of the deciles based 

on the household expenditures; therefore, it can also be implied that they are less 

wealthy. 
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 Table 5.7 Net benefit ratio by expenditure decile. 

  1 2 3 4 5 6 7 8 9 10 

Total           

Net Buyer 36.690 35.280 30.710 34.860 32.740 29.440 25.450 15.740 13.710 4.830 

Net Seller 0.760 0.000 0.250 0.510 1.270 2.030 2.800 5.580 7.870 7.890 

Autarky 59.540 64.720 69.040 64.630 65.990 68.530 71.760 78.680 78.430 87.280 

Mean NBR -0.002 -0.002 -0.002 -0.003 0.000 0.016 0.002 0.014 0.012 0.028 

Mean NBR, net sellers 0.000 0.000 0.017 0.067 0.341 0.381 0.237 0.298 0.219 0.379 

Mean NBR, Net buyers -0.004 -0.007 -0.007 -0.010 -0.013 -0.012 -0.018 -0.018 -0.036 -0.037 

Rural           

Mean NBR 0.000 -0.003 -0.002 -0.002 0.008 0.059 -0.001 0.023 0.016 0.030 

Mean NBR, net sellers 0.000 0.000 0.000 0.066 0.340 1.257 0.108 0.311 0.218 0.378 

Mean NBR, Net buyers -0.002 -0.008 -0.009 -0.011 -0.021 -0.014 -0.028 -0.019 -0.040 -0.038 

Urban           

Mean NBR -0.002 -0.002 -0.002 -0.003 -0.004 -0.003 0.004 -0.003 -0.004 -0.002 

Mean NBR, net sellers 0.000 0.000 0.000 0.000 0.000 0.148 0.813 0.033 0.000 0.000 

Mean NBR, Net buyers -0.004 -0.007 -0.006 -0.009 -0.009 -0.011 -0.012 -0.016 -0.023 -0.028 

Note: NBR is the Net benefit ratio, the elasticity of welfare with respect to prices. Mean NBR is calculated as the mean NBR at the 

households level. Autarky is household with NBR=0. 
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5.4 Mid-term effects 

The midterm effects were estimated using the equation 3.9 stated in chapter 

three and the elasticities calculated previously. The Net benefit ratio is the equivalent 

of a short-term effect. Since the equation to calculate the midterm effect takes into 

account changes in quantities produced and consumed as a result of the price changes, 

the results are expected to vary but be consistent regarding the qualitative effects on 

welfare. The analysis contains two dimensions, similar as the ones used for the 

analyses of short-term effects. First, I examine the impacts of changes in quinoa in 

different locations and regions: urban versus rural, Andes versus other regions, and the 

Department level. The second dimension involves a distinction among socioeconomic 

groups. The division was done using deciles according to household’s total 

expenditures. 

5.4.1 Spatial dimension 

 

The estimated mid-term effect of a price increase is positive for those located 

in the rural area (0.021) and negative for households located in the urban area (-0.001) 

(Table 5.8). The values of the mid-term effects of a price increase for net-buying 

households  are as expected, with net-buying households located in the rural area 

having a greater decrease in their welfare when compared to those located in the urban 

area. 

 
Table 5.8 Mid-term effect among rural and urban households. 

  Rural Urban Total 

Mean Mid-term effect 0.021 -0.001 0.011 

Mean Mid-term effect, net sellers 0.349 0.421 0.353 

Mean Mid-term effect, Net buyers -0.014 -0.006 -0.008 

 

The estimated mid-term welfare effect by region shows large differences 

between households that are located in the Andes versus those households that are not. 

For those households located in the Andes, the mean mid-term effect is positive (Table 

5.9), with a value of 0.019. For net selling households located in the Andes the mid-
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term effect is even higher, at 0.38. When compared to the mid-term effect for the 

households located in the other regions (0.091), the difference is 0.289 which in case 

of a 100% increase would mean an approximate30% difference in welfare impact.  

Table 5.9 Mid-term effect among households located in the Andes 

  Andes Other regions Total 

Mean Mid-term effect 0.019 -0.001 0.011 

Mean Mid-term effect, Net sellers 0.380 0.091 0.353 

Mean Mid-term effect, Net buyers -0.009 -0.007 -0.008 

 The results from the Departmental approach show that Oruro has the higher 

mean mid-term effect (Table 5.10) for all households with a value of 0.122 followed 

by La Paz with 0.004. This would mean that if there is a 100% price increase the 

households’ welfare in Oruro would increase by 12.2%. The Mid-term effect for all 

the net-buying households is congruent with the values found with the net benefit 

ratio, all of them would decrease welfare, but the magnitude of such decrease is small. 

In the case of households in the Andes the difference between the short term and mod-

term effect is 0.004 and for the households located in other regions is 0.003.  

As seen before, the net selling households in La Paz and Oruro would be the 

households who would benefit the most. The midterm effects are 0.128 and 1.146, 

respectively. For the Department of Beni, the estimated midterm effect for net-buying 

households is zero. This could be attributed to a very low consumption of quinoa and 

to the fact that there is no quinoa being produced in that area.   

5.4.2 Socioeconomic group 

The categorization for the socioeconomic group was done using the total 

household expenditures. As mentioned before it is important because policy makers 

are interested in less wealthy groups than could need intervention.  

The midterm effect for the first four deciles is negative (Table 5.11), meaning 

that the welfare would decrease, but the magnitude is small.  Therefore, it can be said 
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that the impact of a price increase in the mid-term would be small. From decile 5 to 10 

the mid-term effects in the rural area for net selling households are bigger than 0.2, 

except for decile number 7; with deciles 6 and 10 having the highest mid-term effects 

(1.353 and 0.408 respectively). 

Overall, the midterm effects are greater than the short-term effects. This can be 

attributed to the fact that the mid-term effect not only take into account the price 

change, but also when the elasticities are used there is a change in quantities produced 

ort consumed. Therefore, both consumers and producers are able to better adjust to a 

quinoa price increase. For producers, the welfare effect would increase, and for 

consumers the negative impact would decrease in magnitude. In the majority of the 

deciles the difference is around 0.001. 
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Table 5.10 Mid-term effect by Department 

  Chuquisaca La Paz Cochabamba Oruro Potosi Tarija Santa Cruz Beni Pando 

Mean Mid-term effect 0.001 0.004 -0.001 0.122 0.002 -0.003 -0.001 0 -0.001 

Mean Mid-term effect, Net sellers 0.114 0.128 0.073 1.146 0.101 0 0 0 0 

Mean Mid-term effect, Net buyers -0.011 -0.008 -0.007 -0.012 -0.007 -0.007 -0.006 0 -0.005 

 

Table 5.11 Mid-term effect by expenditure decile 

  1 2 3 4 5 6 7 8 9 10 

Total           

Mean Mid-term effect -0.001 -0.002 -0.001 -0.002 0.002 0.002 0.004 0.002 0.015 0.031 

Mean Mid-term effect, Net sellers 0 0 0.018 0.071 0.367 1.055 0.255 0.321 0.235 0.408 

Mean Mid-term effect, Net buyers -0.003 -0.004 -0.004 -0.006 -0.008 -0.008 -0.011 -0.012 -0.023 -0.024 

Rural 
          

Mean Mid-term effect -0.003 -0.002 -0.001 -0.001 0.012 0.065 0.002 0.025 0.019 0.033 

Mean Mid-term effect, Net sellers 0 0 0.018 0.071 0.366 1.353 0.118 0.334 0.235 0.408 

Mean Mid-term effect, Net buyers -0.001 -0.005 -0.006 -0.007 -0.013 -0.009 -0.018 -0.013 -0.026 -0.024 

Urban 
          

Mean Mid-term effect -0.001 -0.002 -0.001 -0.002 -0.002 -0.001 0.005 -0.001 -0.003 -0.001 

Mean Mid-term effect, Net sellers 0 0 0 0 0 0.16 0.875 0.036 0 0 

Mean Mid-term effect, Net buyers -0.003 -0.004 -0.004 -0.006 -0.007 -0.007 -0.008 -0.011 -0.015 -0.018 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Several factors have led to the fluctuation in the price of quinoa in Bolivia 

including the growing demand for this product in developed countries. In order to 

investigate the welfare impact on households from higher quinoa prices we evaluated 

Bolivian households’ gains (for producers) and losses (for consumers) resulting from 

an increase in the price of quinoa. These gains or losses depend on whether the 

household was a net seller or a net buyer.  We evaluated both short and mid-term 

effects. For short term analyses, it is assumed that the quantity of quinoa produced or 

consumed does not change and that only the price changes. On the other hand, mid-

term estimated effects take into account changes in quantities produced and consumed 

as well as changes in prices (Minot and Goletti’s, 2000).  

It was found that 26.24% of Bolivian households are net buyers of quinoa and 

would consequently suffer welfare losses if the quinoa price increased. However, the 

loss in welfare for these households would be less than 2% even if the price of quinoa 

increased by 100%. Additionally, it was found that approximately 3% of the 

households in Bolivia are net sellers and would benefit from the increase in price of 

quinoa.  The concentration of net sellers is uneven across the regions, as it was 

expected; the percentage of households that are net sellers in the Andes is 5.6% and in 

the other regions is 0.6%. Moreover, La Paz and Oruro show high percentages of net 

buyer and net sellers, which are expected because these two are located in the area 

where quinoa is produced and therefore, is more present on the diets of the people that 

live in the area. The Departments where the net selling households would benefit the 

most from a price increase are La Paz and Oruro.   

Dividing the sample by expenditure deciles, it was found that households in the 

poorer deciles would benefit more from a price increase. Additionally, the mean NBR 

for poorer net-selling households in the rural area is higher than the NBR for those 
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located in the urban area. This means that households that produce quinoa have a 

lower income, and would benefit more a price increase. For the households located in 

the urban area the effect is negative across all deciles which can be attributed to the 

fact that the majority of the quinoa producers are located in the rural area. 

 There had been claims made by consumer advocates and the press suggesting 

that quinoa producers would be negatively affected by the price increase of quinoa. 

However, this study shows that poorer net-selling households benefit the most from 

such price increase. Moreover, the effect at a national level it is also estimated to be 

positive. In addition, the results found in this study are consistent with the results 

found by Bellemare, Fjardo-Gonzalez, and Gitter in a conducted in Peru in 2016. 

Therefore, higher prices of quinoa seem to have had a positive impact in the welfare of 

households located in Peru and Bolivia. 

 To assess the welfare impacts of a quinoa price increase only data from 2008 

was used because the section for food production was removed from the survey after 

2008; thus, the sample size of quinoa producers is small and may not be 

representative.   

 For further research it is recommended to consider also the effects of quinoa 

price changes on the poverty level in the households as well as the nutritional impacts.   

It has been argued that price increases could result in change in the diets and nutrient 

consumption of households that consume this product.  
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