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Vitamin A deficiency (VAD) is a major public health problem affecting people of all ages, particularly women of reproductive age and young children in the Global South. Nutrient-enriched (biofortified) orange-fleshed sweet potato (OFSP) has promising potential as a sustainable food vehicle to combat VAD. Part of ongoing efforts to combat VAD, particularly among the urban poor populations, include the introduction of innovative OFSP puree, which is utilized as a functional and substitute ingredient in widely consumed baked and fried products. In Kenya, the OFSP puree is used to make commercial products that are affordable by low- and middle-income households. However, there is limited knowledge of consumer awareness, willingness to pay (WTP), and/or how gender plays a role in the uptake of these products. Following a multistage sampling technique, this study employs the Becker–DeGroot–Marschak (BDM) experimental auction method to assess if men and women consumers—from selected, highly populated low- and middle-income areas of Nairobi County in Kenya—are aware and if they would be willing to pay for OFSP puree products. Integrating gender considerations, we use three of the most widely consumed OFSP puree products, bread, buns, and chapati, and three treatment categories, naive, nutritional information, and OFSP puree substitute products' references prices to deduce the WTP for OFSP puree products among men and women. Results showed limited awareness of OFSP and OFSP puree products among men and women. However, both men and women were willing to pay a premium for the OFSP puree products. The intergender comparison showed that women were more willing to pay a premium for the OFSP puree products than men. Gender, age, education, knowledge of OFSP puree products, income category, availability of nutritional information, and reference pricing stand out as significant determinants of WTP.
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1. Introduction

Biofortified orange-fleshed sweet potato (OFSP) is a highly nutritious crop with a relatively higher concentration of beta-carotene (BC) compared to many vegetables, and is also a good source of potassium, fiber, and vitamin B6 (Burri, 2011; Laurie et al., 2015, 2018; Owade et al., 2018; Neela and Fanta, 2019). The root has favorable sensory traits such as color and aroma (Adebisi et al., 2020). OFSP can be used for various industrial applications, having both functional and nutritional properties, in the form of flour or puree. The puree has been used to develop innovative nutrient-dense products (Owade et al., 2018), capable of fighting vitamin A deficiency (VAD) among the most vulnerable groups, mainly women of reproductive health and children below 5 years of age (Hagenimana et al., 2001) whose daily vitamin A (VA) needs are higher than those of other groups. In the bakery sector, OFSP puree can replace up to 40% of wheat, reduces the need for added sugars and sweeteners in products, and enriches the overall nutritional characteristics of a formulation without adversely affecting the flavor (Bocher et al., 2017; Muzhingi et al., 2018; Owade et al., 2018; Wanjuu et al., 2018). Commercial and homemade OFSP puree is presently retailing in the formal commercial market in Kenya, but a substantial volume finds its way into the informal market where products are sold unpackaged and unbranded. Some OFSP puree products developed in Kenya to date include bread, buns, chapatis, “kangumu,” “mandazi,” and “bhajias,” among others.

However, over the years, the acceptability and the availability of the OFSP have been at the household level of production and consumption (Bouis and Saltzman, 2017). While considerable experience has been gained in East Africa on the manufacturing and marketing of highly acceptable bakery products in which 20–45% of wheat flour has been replaced by OFSP puree, knowledge of consumer awareness of the availability of OFSP puree baked and fried products and their WTP for these products is still limited. Commercialization efforts of the OFSP puree products in Kenya by the International Potato Center (CIP) and partners have seen a significant uptake by a section of health-conscious consumers—mostly high-end consumers—who source for the products from selected retailers in the upmarket (Low et al., 2007a,b, 2017; Muzhingi et al., 2016, 2018; Bocher et al., 2017, 2019). However, information on the extent to which economically vulnerable consumers in low- to mid-income urban and peri-urban areas in Kenya are aware of OFSP puree products and their nutritional benefits is limited. Besides, several studies have only focused on consumer preferences and acceptance of OFSP puree products based on sensory and functional attributes of the OFSP puree (Muzhingi et al., 2018; Bocher et al., 2019; Wanjuu et al., 2019). While these studies indicate the readiness of consumers to accept and possibly increase consumption, the information available is small on consumer WTP for such products, especially gender differences and implications for marketing strategies. WTP models, such as the BDM that adopt an experimental auction design using different treatments, have been used in several studies to determine consumer WTP for products and/or services. A significant element for WTP by consumers is the information available to them, mostly on the value proposition of the product or service. Consumers need to know how they will benefit from the product they are buying to inform their buying and price decisions. Numerous efforts to reduce malnutrition have been made, and studies have been conducted on consumer acceptability of fortified foods across developing countries.

Chege et al. (2019), in a study among low-income consumers in Kenya and Uganda, found that providing nutrition information influenced WTP for improved and nutritious porridge flour. De Groote et al. (2018), in an experimental auction, showed that after providing additional information on the products, consumers were willing to pay a modest premium for instant flour, and a big premium for added natural extracts such as carrot but were not willing to pay for macronutrients from natural sources; the study area depicts the Kenyan population with a matching national poverty rate. Candace Jackson et al. (2013) showed that consumers in Botswana were more willing to buy multicomposite porridge flour, a low-cost quality product if they perceived that the ingredients would improve their overall nutritional status and health. Bocher et al. (2019) detail that the frequency of use of a substitute product, sensory attributes, and knowledge of the nutritional benefits of OFSP are significant in determining consumer WTP. This current study explores the influence of nutritional information and reference prices to build on this knowledge gap.

Researchers have studied consumer knowledge, preference, attitudes, and their WTP for foods with the improved nutritional quality, especially in developing economies (Mabaya et al., 2010; Jackson et al., 2013; Birol et al., 2015; De Groote et al., 2018, 2020; My et al., 2018; Bocher et al., 2019; Chege et al., 2019). However, many of these studies broadly focus on foods with enhanced nutritional quality through biofortification as a strategy (Meenakshi et al., 2012; De Groote et al., 2014; Birol et al., 2015) and not on specific foods with altered and improved recipes such as puree-based products (Mabaya et al., 2010; De Groote et al., 2018, p. 201; Bocher et al., 2019; Chege et al., 2019). For instance, in bakery, OFPS puree is estimated to replace up to 40% of wheat flour (Low and van Jaarsveld, 2008; Muzhingi et al., 2018; Owade et al., 2018; Wanjuu et al., 2019) cutting on the production costs while enhancing the nutritional contents of the high-calorie wheat products such as bread, buns, “mandazi,” and “chapatis.” Wanjuu et al. (2019) reported that consumers agreed that the OFSP bread, made from a combination of wheat and OFSP puree could be a good source of energy, especially vitamin A (94%). The authors, however, did not differentiate the knowledge of the products among both men and women. Few studies that attempted to understand the WTP for OFSP puree-based products (Nkokelo, 2016; Bocher et al., 2019; Wanjuu et al., 2019) have used contingent valuation using double or single-bound modeling. While the method is widely used in assessing consumer WTP, it does not create a real market scenario where a potential buyer and consumer visualize, feel, and with information that makes a more informed decision about their WTP.

While the aforementioned studies provide interesting insights into consumer attitudes toward nutritious and biofortified foods, gender gaps and differences in the knowledge, attitude, and practices in the use of OFSP puree products remain unexplored. Besides, while there are several studies on WTP of OFSP puree bread, none has given a focus on WTP across gender. Further, the studies compare the WTP of a single OFSP puree product while consumer preferences could be different. Besides, the studies do not reflect the consumption and purchasing behavior of poor and middle-income consumers who are more vulnerable to micronutrient deficiencies such as VAD, and do not highlight the gender and age differences. To contribute to this knowledge gap, we conducted a gender-responsive study to assess consumers' level of awareness of OFSP puree products and consumer WTP for the products. We concluded the role of gender and generation in the uptake of OFSP puree products. We further analyzed the effect of nutritional information and reference prices on WTP for the VA-rich OFSP puree products while controlling for other socioeconomic and institutional characteristics. The findings of this survey are intended to be used for refinement of the delivery approach through a gendered lens, to reach more households with the nutrient-dense OFSP puree products, as well as inform policy development along the OFSP value chain.



2. Materials and methods

Consumers are ideally rational, and they tend to buy a bundle of goods that they would derive maximum utility from. As such, gauging a consumer's WTP for a service or product is crucial, which not only assists in mapping out competitive strategies but also in developing new products, as well as carrying out value audits (Jayson, 2007; Miller et al., 2011). In relation to healthy and nutritious food products, consumers will integrate information into their utility maximization as they are concerned about the quality and safety of the food they consume (Goktolga et al., 2006). Therefore, a product that gives better benefits is preferred. Besides the context of health consciousness such as vulnerability to VAD, especially among the women of reproductive age and caregivers of children below the age of 5 years, the willingness to pay for nutritionally enhanced products, such as OFSP puree products varies across consumer segments, for example, gender, income, and generation, compared to other products (Miškolci, 2011). In the context of OFSP puree products, consumers will be willing to pay a premium price if the utility accrued is higher than using conventional wheat products. Assuming that ns is the nutritional aspect of OFSP puree product, consumers would be willing to pay a premium (ps) subject to other consumer knowledge and demographic factors if the nutritional component of the conventional wheat products nw is deemed significantly lower than that of OFSP puree products. To elicit this willingness to pay for OFSP puree products, we employ the full-bidding method, Becker–DeGroot–Marschak (BDM).


2.1. Overview of experimental auction

Extensive literature has been generated from estimating WTP, especially for food products. Typically, four methods have been used to estimate WTP, namely, contingent valuation, hedonic prices, conjoint analysis (choice experiments), and experimental auctions (EAs). The EAs method values goods' attributes in terms of consumers' revealed preferences while the former three methods are widely based on stated preferences for new and existing products (Morawetz et al., 2011; Akaichi et al., 2012). Unless it is feasible to combine stated preferences with revealed preferences, the hypothetical nature of contingent valuation and choice experiments is a drawback (Morawetz et al., 2011). As a result, EAs are becoming an important substitute especially to contingent valuation methods as they overcome the hypothetical nature by mimicking the market and the choice process in that they involve a real product and real money exchange (Poole et al., 2007).

Therefore, over the years, EAs have gained recognition among economists, marketers, psychologists, and others (Akaichi et al., 2012; Canavari et al., 2019). They are used to determine the monetary value people put on non-market goods. In EAs, actual products are put up for sale, and the participants are endowed with some money to make the purchase (De Groote et al., 2018, 2020; Maredia and Bartle, 2023). On the WTP, EAs bring out more accurate estimates compared to other methods as they are based on genuine behavior, and not on individual intent, involving real money and products, bringing out consumer preferences ex ante while dispensing real incentives. The classic open-ascending price auction, the second-price sealed-bid auction, and the Becker–DeGroot–Marschak (BDM) approaches are popularly applied. The classic open-ascending price auction (English auction) involves price increment until no participant is willing to bid higher. The highest bidder then gets to buy the product at a price equating to his or her bid. In second-price sealed-bid auctions (Vickrey auction), bidders simultaneously submit their sealed bids (corresponding to their WTP) for good, from which the highest bidder wins. This winner then purchases the good at the price stated by the second-highest bidder in the same auction (De Groote et al., 2011; Chege et al., 2019). This approach is used to elicit a participant's actual WTP. The BDM approach is methodologically equivalent to a second-price sealed-bid auction (Morawetz et al., 2011). However, individual participants are not compared to each other but to a randomly generated number. This approach is not an actual auction but rather a simulated auction used to seek individuals' WTP (Shogren, 2005). The Vickrey auction and the BDM approach are incentive compatible in which participants are provided with an incentive to set their bids (Skuza et al., 2015). This gives them room for truthfully undertaking the bidding process and revealing their actual WTP (Lusk et al., 2004; Shogren, 2005).

In BDM, the bid submitted by the participant is compared to a selling price that is randomly drawn from a distribution of reasonable prices usually defined by the marketer or researcher. This random number represents the market price of the good or product in question. The participant whose bid exceeds or is equal to the randomly drawn price wins the auction and gets to purchase the product at the random price he or she drew. In the case that the participant's bid is lower than the randomly drawn price, he or she does not get a chance to buy the product (loses the auction). The BDM mechanism discourages participants from overbidding. This is because an overbid (bidding higher than their WTP) puts them at risk of paying an increased value than what the product is worth to them. On the other hand, participants are at risk of losing a valued product if they put up a bid lower than their WTP. The BDM approach thus allows participants to reveal their actual WTP for the product so as not to fall on either of the above-mentioned extremes (Becker et al., 1964). As Skuza et al. (2015) detail, BDM is superior to other EAs in that, it is relatively easy to implement in a point-of-purchase setting without creating an artificial choice environment while allowing one or several participants in the experiment at a time preventing participants' bids from becoming affiliated since participants do not bid against each other, instead, the bidding outcome and binding price are determined by drawing from a random distribution. This is a particularly attractive feature in the field where researchers have limited ability to control the flow of traffic in the experiment area, for instance, in our case, controlling the traffic of respondents in urban poor who are all willing to participate.

BDM limitations include it being expensive to conduct bringing about regional and geographical restrictions when selecting subjects. Concurrently, it has been conveyed that the amount of cash issued to participants as their participatory fee in the auction may give rise to biased bids from their side. Lastly, a common occurrence that has been evident is the observation of null bids. This is generally due to the lack of interest by the participants in the goods being auctioned (Lusk and Hudson, 2004). Nonetheless, these limitations can be overcome through a rigorous process of selecting a sample, auction design and recruiting, and implementation aspects (Canavari et al., 2019), which were taken into account in this study.



2.2. Study design

Three OFSP puree products (bread, chapati, and bun) and their conventional wheat products were used to elicit WTP. Using the BDM experimental auction approach, three treatments (naive, information, and reference prices) were applied alternatingly to individuals. The experimental auction model mimicked a real market context where a consumer has a variety of products to choose from and has money to spend on the product. Individual respondents were presented with the three OFSP products alongside their conventional equivalents and asked how much they were willing to pay for each of the products. To reduce bias and contamination within the treatment categories, a respondent would only bid under either of the three treatments, that is, in the three rounds of alternation of the three products, a respondent only quoted prices from either a naive perspective (based on their prior knowledge or the lack of knowledge) and the visual attributes, or he or she was furnished with nutritional information about the OFSP puree products using a stack of photos of OFSP puree products with the nutritional information of OFSP and benefits, or he or she was given reference prices of the counterpart products. In all the treatments, a show-up fee of Kenyan Shillings (KES) 200 (approximately US$2) was given to enable the respondents to take part in the auction considering that most of the respondents were of resource scarce and the likelihood of participating in the experiment without financial facilitation would have been low, and the actual market scenario would not have been created.


2.2.1. BDM experimental auction process

The BDM experiment started with a test round to ensure the respondents understood the process well as described in the following sections.


2.2.1.1. Test auction round

The test round was done using unrelated products (biscuits from three brands). At first, a respondent was given KES 50 (100 KES was approximately US$1 during the study period) to enable them to participate and purchase in the experimental test and encouraged to use it to pay for the products offered in the test. First, an explanation of the auction procedure for respondents to understand by using the delayed steps below while controlling for overstating or understating WTP:

I. I will show you three different types of biscuits (Ginger: 1; Milk: 2; and Digestive: 3), one at a time, and ask you to think of how much you are willing to pay for each.

II. I will ask you to bid for each type of biscuit, one at a time, and I will write down your three bids.

III. I will then ask you to pick a random number (from 1 to 3) to determine which of the three types of biscuits is bidding, i.e., will proceed to auction.

IV. Next, I will ask you to pick another random number to determine the “random price,” for that binding product. This is the price you will pay if you win the auction.

V. If the bid you had offered for that product is higher than or equal to the random price, you win the auction, and you have to buy the product at the value of the random price.

VI. If the bid you set is lower than the random price, you lose the auction, so you keep the money, and you do not receive the product.

To limit respondents from exaggerating their WTP, they were informed of running a risk of having to pay a price above what they valued the product at.



2.2.1.2. Actual auction round

Treatment clusters; Naive, nutritional information, and reference prices were used to assess consumers' WTP for OFSP puree products. The first treatment was the naive scenario, where the respondent was presented with all three OFSP puree products together with their corresponding conventional wheat products, one at a time with no details. On the nutritional information, the respondent was presented with the three products in the same way and shown a poster with OFSP puree products with accompanying dietary benefits. Under the reference prices treatment category, the price of conventional products (100% wheat) was given while similarly presenting the products. The procedure followed on the test round was repeated but revised to bread, buns, and chapati under three treatment categories.




2.3. Study area: sampling and design

Following a multistage sampling technique, Nairobi County was purposely selected since it is the capital city of Kenya with the biggest urban population which has a consequential effect on food systems. The cluster sampling design was then used to randomly select the study estates; Huruma, Mathare, Kibera, Soweto, Kangemi, Kawangware, Mukuru kwa Njenga, Muthurwa and Marikiti markets, Mukuru kwa Reuben, Imara Daima, Githurai, Umoja area, city stadium area, Donholm, Dagoretti as shown in Figure 1. The clustered estates were then grouped into two strata: low- and mid-income groups providing a deeper analysis of the consumers. Lastly, simple random sampling was used to select 948 respondents spread across the three treatment categories while maintaining a 95% confidence level (417 men and 531 women). Gender-responsive qualitative and quantitative data were collected to understand gender and age differences in the knowledge of, and in the consumption of, OFSP and OFSP puree-based baked and fried products, the level of decision-making power in food purchase and choices, and the type of shops they frequently visit to purchase sweet potato and bread. A detailed desk review of the project documents; the results framework, project proposal, and both peer-reviewed and gray literature was conducted to understand the status of commercialization of the OFSP puree and availability of baked and fried OFSP puree products in Kenya to guide on questionnaire development. To study consumers' knowledge and attitude to OFSP puree products, structured and semi-structured questionnaires, programmed in Computer Assisted Personal Interviews (CAPI) using CSPRO were administered at the market level to men and women consumers who confirmed to have consumed any sweet potato in the past 6 months. Complementary pictorial references were used to guide respondents.


[image: Figure 1]
FIGURE 1
 Map showing the distribution of respondents in the study area.




2.4. Empirical framework

In this study, each participant put forward one bid for each type of product that was presented to them for only one treatment category; more than one observation per participant was then recorded. This in turn implies that the individual-specific error needs to be included in the error term of the regression model. For experimental designs, such as this, the estimated coefficients for random effects, ordinary least squares, and random fixed effects regression models are the same. However, the random-effects model is preferred as it allows the estimation of coefficients for variables that do not switch in the middle of rounds (Morawetz et al., 2011). In EAs, the lowest bid is zero. Nonetheless, some participants may go for a negative value. For this BDM, participants were not allowed to give negative amounts and thus the bids were censored at zero; the WTP data are said to be censored from the left (left-censored) (Morawetz et al., 2011; Chege et al., 2019). Our model choice accounted for this characteristic to avoid biased estimates (Amemiya, 1973; Chege et al., 2019). Tobin's Tobit model can be used when left-censored data are involved (Tobin, 1958).

Unlike the OLS, it takes precise account of the limited nature of the response variable giving rise to unbiased parameter estimates. Further, the Tobit model explains the relationship between the non-negative response variable and one or more predictor variables and can be combined with the random effects model (Morawetz et al., 2011; Chege et al., 2019). When the Tobit model is compared to the Truncated Regression model, the latter appears to be less efficient but still a consistent estimator for model parameters with non-zero observations. If the predictor variables have different impacts when determining the probability of encouraging non-zero values and establishing the WTP amount, then the Truncated Regression model would be a better fit for capturing the predictor variables' effects on the WTP amount. However, the Tobit model is preferred as it makes use of information from the total sample while the Truncated Regression model highlights the impacts of the variables, especially compensation, on mean WTP (Skuza et al., 2015). We adopt the Tobit model (Morawetz et al., 2011; Skuza et al., 2015; Chege et al., 2019)

[image: image]

where Yi is the value of ith observation on the bids made for OFSP puree products, regress, and variable (WTP) and Y* is the corresponding latent value, explained by a set of regressors Xi; socioeconomic characteristics, knowledge, and perception of consumers on OFSP roots and puree products, institutional and other context-specific variables (Table 1). β is the unknown parameter and ni is the error term.


TABLE 1 Description of variables used in the regression analysis.

[image: Table 1]

Determining factors of WTP are related to behavioral, attitudinal, cognitive, and socioeconomic aspects (My et al., 2018). Information is a powerful influencer of consumer WTP. However, similarly, demographic characteristics of consumers play a significant role in the uptake and WTP for a product as discussed in the studies by Bett et al. (2013), Chege et al. (2019), Chowdhury et al. (2011), De Groote et al. (2018, p. 201), and Wang and Huo (2016). Knowledge and perception of a product and awareness of the nutritional benefits of a product by consumers too can have both positive or negative effects on consumer WTP for an enriched biofortified product (Akaichi et al., 2012; Bocher et al., 2016, 2019; De Groote et al., 2018; My et al., 2018; Rani et al., 2018; Chege et al., 2019). A few studies also show that information on reference prices of the conventional product relative to the improved product has an influence on consumer WTP (Depositario et al., 2009). Gender and generational differences in the uptake of OFSP puree products have not been investigated, to our knowledge. Men and women have different roles, interests, and priorities in the uptake of food innovations, technologies, or products during their life stages. Factors such as gender roles within a household, cultural attachments to food, and the level of education and employment status of household decision-makers, among other gender aspects, govern household food choices and consumption patterns (Wardle et al., 2004). Gender roles such as who allocates money for household food or buys and prepares food, among others, also influence food choices (Chikweche et al., 2012).

In the African context, women are primarily involved in decisions of food purchase, but the degree of men's financial contribution determines the quality of food the family can purchase (Ochieng et al., 2017). While gender aspects are important in traditional food choices and consumption patterns, the youth play an integral role in influencing the uptake of new foods. Presently, the youth are seen as key influencers, agents, and voices for change toward healthier eating. Youths we describe in our study are the men and women aged 18–40 years, who have access to various platforms, including social media, that provide information on the nutritional benefits of various foods, are flexible to trends, and are creative and innovative (Yavisha and Krishna, 2013).



3. Results and discussions



3.1. Characterization of the survey participants

Demographic characteristics of the sampled respondents play a significant role in understanding their knowledge and awareness of OFSP roots and puree products. While our study aimed to understand the ex ante demand for OFSP puree products, we characterize the survey respondents to further use the variables in understanding the determinants of WTP (Table 2). A one-way ANOVA test was done to test for significant differences in the means of the socioeconomic variables across the three treatment categories used in the BDM experimental auction: naive, nutritional information, and reference prices. There was a statistically significant difference (p < 0.05) among the age and marital status of the respondents across the naive, nutritional information, and reference prices clusters. While women respondents were more than men among those interviewed, the household heads were dominated by men, 74% on average. On average the respondents had attained 12 years of education while the average age was 35 years.


TABLE 2 Demographic characteristics of the sampled respondents per treatment category.
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3.2. Gender dynamics in household OFSP purchasing decisions, consumption, and knowledge

To understand gender roles and respondents' familiarity with OFSP, respondents were asked about their involvement in food purchase decisions, knowledge, and consumption of sweet potatoes and specifically the OFSP. The results showed that more women were fully involved in food purchasing decisions compared to their men counterparts at 71 and 34%, respectively (Table 3). On whether sweet potato was used in weaning children, only 33% of women respondents and 22% of men respondents used the roots for weaning. Much of the reference when making sweet potato purchasing decisions in a household is given to all household members (54.32%), and household heads (33.9%), while children below 5 years rarely influence the consumption of sweet potatoes (1.9%). A photo catalog of different colored varieties was presented to the respondents to identify them accurately. When shown the pictorial reference codes for the sweet potato varieties and whether they had seen, heard, or consumed the OFSP, only 29.2% of the women and 27.1% of the men had knowledge of the root but lacked information about its nutritional benefits. Respondents aware of OFSP identified them as sweet (38.1%), healthy/nutritious while some said the OFSP roots were suitable for children. Further, the respondents who were aware of OFSP noted that sweet potatoes are used for weaning since they are nutritious (38.5%), and infants like them (37.4%). In this study, the yellow variety is the most common in weaning babies. The preference of yellow variety relative to other common ones such as the white variety could be a potential for the orange-fleshed ones if available as consumers relate the color with nutrition. Both men and women had mainly consumed OFSP as boiled; however, more women had eaten OFSP in baked or fried form (7.27%) than men (2.25%).


TABLE 3 Consumers' involvement in food purchasing decisions, knowledge, and consumption on OFSP and its products.
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3.3. Knowledge and information pathways on OFSP roots and puree products

Street vendors (32.36%) are the primary source of sweet potato distribution to urban dwellers. Other sources include mobile and open-air sellers, hotels, or street vending kiosks (Figure 2). For massive promotion of awareness of the nutritional benefits of OFSP, these sources could act as pathways and agents of change at the point of sale. Knowledge of OFSP puree products among women and men was low; only 17.7% of women and 15.1% of men have heard about them, and there was only an average of 16.6% of the sampled respondents had knowledge of OFSP puree products (Table 4). Family and friends were the major information pathways for OFSP according to the sampled respondents. Street vendors and local kiosks also disseminated knowledge on OFSP as 20.9% of the respondents learned about OFSP from them. To increase consumer knowledge of OFSP, more innovative pathways need to be explored, for instance, the use of digital spaces such as social media. Our recommendation conforms to a study by Oteh et al. (2020) that to scale up demand for biofortified products, awareness creation is key to improving communication networks. As such studies have shown that both mainstream and digital media spaces can enhance consumers' knowledge and decision making (Yavisha and Krishna, 2013; Pambo et al., 2014; Mwaisaka, 2017), coupled with banners and awareness programs within nutritional departments in state and non-state institutions, could lead to far fetching effects on consumer awareness of OFSP puree products and associated benefits.
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FIGURE 2
 Sources of sweet potatoes among sampled respondents.



TABLE 4 Consumer information pathways of OFSP.
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While street vendors were the major source of OFSP roots, those who had eaten OFSP puree products bought them ready mainly from supermarkets (60%), indicating that puree products are not available in major informal markets targeted for urban poor consumers. A few also prepared the OFSP puree products at home by boiling and mashing the roots into a puree (20%). While consumers could have preferred making the puree products by themselves, the OFSP puree was not available on the shelves, it's therefore hard to deduce consumer preference between buying or preparing OFSP puree products. The unavailability of puree on the shelves limits consumer acceptability and use of nutritious food. Other respondents had eaten the OFSP puree products as gifts (15%) or as samples in promotions (5%) representing women alone which can be an indicative gap on potential pathways in increasing awareness and acceptability of the OFSP puree products.

The household head was the leading buyer of the OFSP puree products in both female (19.35%) and male (45.16%) headed households (Table 5). Most households were headed by men (74.2%). While literature shows that women are more involved in household food purchase decisions (Blitstein and Evans, 2006), our study finds that men play a significant role in the acceptability and purchase of OFSP puree products in that they are the actual buyers or financial providers. This finding resonates with a study from Tanzania (Ochieng et al., 2017) that men are influential in purchasing nutrition-rich food. Although women are influential in making food purchase decisions, with dominance in resource access and management, men can enhance their household consumption of nutritious foods if well targeted in consumer profiling. Women were however more involved in preparing the OFSP puree products at 91.7%. Hence their incentive, knowledge, and workload should be considered to promote OFSP puree.


TABLE 5 OFSP puree products purchase decision in male- and female-headed households.
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To understand the consumption pattern of OFSP puree products, consumers were asked about the frequency of use. A majority of the respondents consumed several times a week presenting a market potential for OFSP puree products if availability and knowledge are enhanced. Results show that OFSP puree products were consumed since they were sweet and healthy as shown in Table 6. Limited knowledge and limited understanding of the nutritional components of OFSP is exhibited especially among women as only consumed them due to the rich content of VA and only about 10% said that it was suitable for children. Sensitizing and enhancing awareness of the importance of VA for children can be a great incentive for women consumers.


TABLE 6 Gendered consumption practices of OFSP puree products.
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3.4. Consumer willingness to accept and WTP for OFSP puree products

OFSP puree products are highly accepted by both women and men at 91.7% and 90.3%, respectively, with no significant statistical difference between gender (Table 7). On inquiry on the level of WTP for the three products used in the experimental auction, more women (60%) were very willing to pay for OFSP puree products than their men counterparts (50%). Further analysis of WTP is presented from the results of the BDM auction.


TABLE 7 Gendered consumers' willingness to use and pay for OFSP puree products.
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3.4.1. Consumer WTP, estimation from the BDM experimental auction

Three treatment categories—naive, nutritional information, and reference prices—were used to assess the WTP for the OFSP puree products (a six-piece packet of buns, a whole piece of chapati, and 400 g loaf of bread) as presented in Figure 3. Across all the OFSP puree products and treatment categories, WTP was a premium. In the naïve scenario, the respondents were willing to pay more for the six-piece packet of OFSP puree buns at KES 61.20 compared to KES 53.50 for the same quantity of non-OFSP buns. Similarly, the consumers were willing to pay a premium for a piece of OFSP chapati and the 400-g loaf of bread. On the nutritional information treatment scenario, consumers were willing to pay a premium for OFSP puree-based buns, chapati, and bread at KES 62.30, 21.40, and 58.10 compared to KES 52.90, 13.70, and 50 for conventional wheat products respectively. The difference in WTP bids was statistically significant. Similarly, under the reference price treatment category, consumers were willing to pay a premium for OFSP puree-based buns, chapati, and bread at KES 60.80, 21.70, and 58.60 compared to conventional wheat at KES 54.60, 17, and 54.10, respectively. However, the price difference due to reference price was less than that due to nutritional information treatment.


[image: Figure 3]
FIGURE 3
 WTP for OFSP puree and non-OFSP products- BDM experimental auction of buns, chapati, and bread.


We conducted one-way analysis of variance (ANOVA) to test if there was any statistically significant difference in the means of the OFSP WTP bid price of the same product across the three treatment categories as shown in Table 8. Across the three treatment categories, there was a statistically significant difference in bid price for chapati and bread (p < 0.01). This could be explained due to the popularity of the two products in the Kenyan consumer market, especially among the urban poor. Buns on the other hand may not be a popular product, especially for the low consumer segment which was the target respondents for this study. To test whether there were any differences in WTP between men and women, a t-test statistics test was done, and the results are presented in Table 9. On OFSP puree products, there was a statistically significant difference in the WTP prices for bread between men and women with women willing to pay more (p < 0.01). This result confirms that women value OFSP products and marketing strategies should consider women's preferences and needs. Bread is a typical food for breakfast in most households especially in urban and peri-urban areas, explaining the willingness to pay a premium price by women.


TABLE 8 A comparison of the WTP prices for OFSP puree and non-OFSP buns, chapatis, and bread in Kenyan Shillings.
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TABLE 9 Gender differences in the WTP prices among men and women on OFSP puree and non-OFSP buns, chapati, and bread.
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3.4.2. Determinants of WTP premium bids for OFSP puree products

We conducted a Tobit regression to understand factors attributed to consumer WTP for premium prices on VA-rich OFSP puree buns, chapati, and bread and make a generalizable conclusion. Data were censored to the left since the BDM auction didn't allow for hostile prices. Socioeconomic characteristics, knowledge of OFSP, income category, nutritional information, and reference prices were regressed against the bids made for OFSP puree products as shown in Table 10. The age of the respondent significantly but negatively influenced the WTP for buns at a 95% confidence level. The inverse relationship between age and WTP depicts that older generations are not willing to pay for unfamiliar products. The results conform to many studies on the use of new products and innovations where a relatively older population is unlikely to try out new inventions Bocher et al. (2019) necessitating innovative product profiling and awareness programs. Education of the respondent on the other hand positively and significantly affects consumer WTP for both buns and chapati. Education level improves comprehension, interpretation, and access to information and therefore consumers who have better education could easily access and interpret the nutritional benefits of OFSP. Educated consumers are assumed to be aware of the nutritional attributes of OFSP puree products, and hence the willingness to pay more (Bett et al., 2013). However, most of our target consumers have limited educational attainment. Specific interventions for promoting OFSP are required to influence the decisions of this population.


TABLE 10 Factors affecting WTP for OFSP puree products.

[image: Table 10]

The gender of the respondent negatively but significantly affects WTP for chapati. Being a male lowered the WTP for OFSP puree products. This could be explained by the nature of the food product which is mainly prepared by women. The inverse relationship further reveals gender norms and practices on household food decisions. To isolate the effect of gender on WTP, a regression analysis across the three treatments was done, and the results reveal that gender had a positive influence on WTP for OFSP puree chapati and buns only under the naïve scenario (Table 11). This could mean that other factors such as awareness of substitute product prices, and nutritional information about OFSP puree products overshadowed the effect of gender on WTP premium prices.


TABLE 11 Gender regressed effect on WTP for OFSP puree products across three treatment categories.
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We grouped consumers into two categories, low- and mid-income consumers depending on their residence area. Consumers from the mid-income category were willing to pay for premium for OFSP chapatis; this presents a market potential for OFSP puree products while offering nutritional security to the vulnerable poor in the society to whom food availability is supreme to nutritional security. The findings supplement the study by Bocher et al. (2019) on OFSP juices in Rwanda where mid-income consumers are explained to be more conscious of the nutritional contents of food products. Reducing processing costs and increasing demand are required to reduce the prices of OFSP products as low-income consumers cannot afford premiums, but they and their children are more likely to have nutritional problems.

Knowledge of OFSP puree products has a negative but significant influence on WTP for OFSP chapati but a positive effect on bread. While both chapati and bread can be eaten for breakfast, chapatis are ideally eaten for main meals, and their preparation method differs from bread. The negative correlation could be attributed to misconception and attitude on the taste and texture, which is debunked in our study through the nutritional information regression analysis. In all three OFSP puree products, nutritional information positively and significantly influenced the WTP. This further shows that knowledge alone is not enough to derive consumer WTP for relatively new products rather quality information is a key driver. The availability of reference prices leads to premiums on the WTP for both bread and chapatis, similarly to Akaichi et al. (2012) who found that providing reference prices of substitute products positively affects WTP for high-quality white beans. Nutritional information plays a significant role in determining the WTP of VA-rich OFSP buns, chapatis, and bread as shown in this study. Correspondingly, providing nutrition information had a positive and significant effect on WTP for the improved flour among the base of pyramid (poor) consumers in Uganda (Chege et al., 2019). Similarly, Bocher et al. (2019) found out that WTP increased when consumers were provided with the nutritional information that OFSP juices have the highest pro-vitamin A contents.





4. Conclusion and policy recommendation

The prevalence of VA deficiency in many sub-Saharan African countries persists decades after massive innovations and campaigns against it. OFSP has been proven as an effective solution to VAD. Incorporating OFSP puree in baked and fried products may benefit the poor and urban population since affordability of nutritionally adequate diets is a big challenge majorly for the urban- poor and peri-urban dwelling households. This study sought to understand the urban poor and mid income consumers' knowledge and practices on OFSP and OFSP puree-based baked and fried products and their WTP for the products. We mimicked a real market scenario by adopting BDM experimental auction to deduce bid prices for three OFSP based products; buns, chapati and bread.

Results depict great potential for OFSP and OFSP puree products, if the value chain is strengthened to ensure sustainability. However, knowledge of both OFSP roots is low among urban consumers; in this study, with only 29% and 27% of women and men respondents, respectively, are aware of OFSP and OFSP puree products. OFSP puree products were still not very popular with 18% women and 15% men having heard about them. The poor knowledge levels are explained by the unavailability of both roots and puree products in local markets. Most respondents that are aware of OFSP puree products learned from friends and neighbors revealing weak information pathways. The urban poor and mid consumers spend significant time working and may not have strong social capitals to act as information sharing networks therefore innovative communication channels to create awareness on OFSP nutritional benefits need to be explored.

Interestingly, though the low knowledge levels on OFSP puree products, 90% of women and 92% of men respondents were willing to use OFSP puree products once they have source information. Results from BDM bidding prices show that in all three treatment categories, namely, naive, nutritional information, and reference prices, consumers were willing to buy OFSP products at a premium. Under the nutritional information scenario, consumers were willing to pay 18, 56, and 16% more for OFSP buns, chapatis, and bread, respectively, relative to the 100% wheat product. The reference pricing scenario also triggered the intention to pay 11, 28, and 8% more for buns, chapatis, and bread respectively relative to the conventional wheat products. Women were willing to pay more for OFSP compared to men. Owing to the high acceptance and WTP level, the results depict great potential for OFSP puree products if the OFSP value chain is strengthened to ensure consistent availability and supply of puree to the local processors. The OFSP value chain is a sure path to Vitamin. Deficiency management and prevention among children below the age of 5 years while ensuring food and nutritional security to the most vulnerable population.

Regression analysis on drivers of WTP showed that women play a significant role in determining WTP. While the nutritional components of the OFSP are important to mothers, OFSP's nutritional value can be an excellent incentive for mothers if they have knowledge of the importance of VA for children. Since women play significant roles in preparing food, especially for children, enhancing women's knowledge and skills in OFSP puree food preparation is also important. Selling ready-made OFSP puree can also help women to save time. Men and women have different incentives, so we need to promote additional messages—women buy for their children—the message is that VA is important for children and OFSP is rich in VA, women also prepare food; thus, women's voices need to be reflected to develop new readymade OFSP puree and OFSP products. Age is a negative but a significant influencer of WTP although the generation variables (youths and elderly) were insignificant; older consumers are less likely to accept and pay a premium to comparable new products. Education was seen as a significant variable in determining WTP. Awareness campaigns could use more educated community members as agents of change to trickle down the knowledge to their fellows. The mid-income consumers were also willing to pay a premium compared to the low-income consumers, this stresses the need to profile products according to the market segments and to increase sensitization that nutritious products are not necessarily expensive. As presented in our study, offering reference prices and nutritional information is a sure way to enhance ex ante demand.
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Generation (1= youth 0= Elderly) 0.6476 1.1597 0.2486 13762 02217 09760
Education (years) 0.2828% 0.121 03705 0.1436 —0.0041 0.1018
Household size —0.0282 02077 —0.1774 02462 —0.1528 0.1747
Used for weaning (1 = Yes 0 = No) 02237 0.7259 0.5365 0.8600 06322 06109
Knowledge OFSP roots(1=Yes 0= No) 04572 07732 —0.6650 09168 05531 0.6507
Knowledge puree products (1= Yes0=No) | —0.1412 09169 —3.4877"* 1.0960 1.0196* 07716
Reference prices (dummy) —0.4305 0.8000 2.8353"* 0.9480 23251 06738
Nutritional info (dummy) 1.2926* 0.7663 1.9651% 0.9072 21102+ 0.6449
Constant 611119 22058 17.4952%** 26088 58.0158 1.8564
Sigma 95057 02247 111612 0.2944 8.0000 0.1890

e+ and * represent significance levels at 1, 5, and 10%, respectively.
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Gender Men Women T-test Men Women  T-test Men Women  T-test
(n =417) (ln = 231l)

OFSP 61.67 61.85

#p < 0.05*p < 0.1.
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Parameters Chapati

Observations treatment Std.err Std.err Std.err

Naive (333)

Gender constant 21245 1.072 —0.9816 1.0819 1.9109* 09325
60.2044 0.7243 20,0276 0731 55.326* 0.63

Nutritional info (322)

Gender 03732 11612 —1.6653 1.1063 0.6558 0.8352

Constant 62.1005%** 07463 22.1164™* 0711 57.8254 0.5368"**

Ref. prices(293)

Gender —0.1581 1.0026 05169 1.2310 0.2793 0.9506

Constant 60.8323"* 0.6729 21.4907** 0.8263 58.4783"* 0.6381

*p < 0.01; *p < 0.05.
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products (F-test= 2.02) (F-test=4.3

Treatment Naive Nutr. Naive Nutr.

OFSP 61.10 62.30 60.80 19.60 21.40 21.70 56.20 58.10 58.60
Non-OFSP 53.30 53.00 54.60 13.10 13.70 17 50 50 54.10

#p < 0,01,





OPS/images/fsufs-07-1114468-t007.jpg
Variable Men (%) Pooled (%)

Willingness to accept

Yes 803 90.34 91.71 90.94 0.13
No 43 543 4.15 4.87

Not sure 37 423 415 4.19

Willingness to pay for OFSP puree

Very willing 445 59.91 49.72 55.42 569"
Willing 331 36.97 46.61 41.22

Not willing 2 022 028 025

Not sure 25 2.90 339 311

*p <005,
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Treatment groups (%)

Naive Nutrition R* Prices Pooled (948)  F-test

(n = 333) (n = 322) (n = 293)
Gender respondents (%)
Male 417 45.65 41.30 45.05 43.99 0.72
Female 531 5435 58.70 5495 56.01
Gender Household head (%)
Male 705 74.17 73.60 75.43 7437 0.14
Female 243 2583 26.40 2457 2563
Age respondent (years) 948 34.01 (9.56) 3523 (9.84) 36.40 (10.72) 35.16 (10.06) 4.40*
Education respondent (years of schooling) 948 11.74 (2.81) 11.96 (2.56) 11.64 (3.04) 11.78 (2.80) 1.02
Household size (count) 948 3.52(1.83) 3.43 (1.49) 3.53 (1.66) 3.49 (1.66) 037
Marital status (%) 948
Single 3213 2391 2423 26.90 298"
Married 57.06 6273 63.82 61.08
Separated/divorced 10.81 13.35 11.95 12.02
Employment status (%) 948
Self 6727 62.42 65.87 65.19 138
Salaried 20.12 20.19 18.77 19.73
Unemployed 12,61 17.39 15.36 15.03

**p < 0.05; R, reference; Standard deviation in parenthesis.
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Variable Women (%) Men (%) oled (%) est/)(2
Involved food decisions 518 70.62 3429 54.64 1242
Fully partly 385 2674 58.27 40.61

Not involved 45 264 743 475

Use sweet potato for weaning

Yes 302 38.98 2278 31.86 28.24"*
No 646 61.02 77.32 68.14

Knowledge on OFSP

Heard of OFSP (general)

Yes 268 29.19 27.1 28.27 05
No 680 70.81 72,9 7173

Know what about OFSP Freq

Healthy/nutritious 162 36.47 34.95 35.84

Sweet 172 36.84 39.79 38.05

Good for children 44 9.77 9.68 9.74

Rich in vitamin A 32 7.14 6.99 7.08

Used in baking 8 226 1.08 1.77

Have eaten OFSP

*Ep 20,01,
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Variable definition
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Expected
Sign for

Willingness
to Pay

Gender of the I=male 0=Female +

respondent

Household size Household size in count B

Education level Number of schooling years- +
respondent

Age Age of the household head -

Income category Income classification of the +
respondent
I=low 0=mid

Generation of the Generation classification

respondent I=youth 0=Elderly

Product specific

Used for weaning Respondents use of sweet +
potatoes for weaning
I=Yes; 0= No

Knowledge OFSP roots Knowledge of OFSP roots +
I1=Yes 0=No

Knowledge puree Knowledge of puree products

products 1=Yes 0=No

BDM treatment variables

Nutritional Information | Respondent provided with +
nutritional information
during BDM auction
I=Yes 0=No

Reference prices Respondent provided with +

pricing information of the
conventional during BDM
auction

I=Yes 0=No
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Variable Women (%) Men (%) Pooled (
Reason eat OFSP puree

They are sweet 3222 32.76 3243
They are healthy 25.56 2241 24.32
Good for children 1333 444 1081
Rich in vitamin A 6.67 1552 10.14
Liked by children 6.67 345 551
They are affordable/cheaper 6.67 12.07 8.78
Easy to use 333 1.72 2.03
Reduce baking costs 111 0 0.007
How often eat OFSP puree

Rarely 51.43 48 50
Several times a week 22.86 28 25
Once a week 1143 12 1167
Every 2 weeks 8.57 8 5
Once a month 2.86 4 5
Every 3 months 2.86 0 3.33
Reason not eat OFSP puree

Don’t know where to buy 67.80 67.57 67.71
Not available in the market 8.47 8.11 8.33
Never heard 678 2.70 521
They are expensive 5.08 541 521
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Variable (Female) (Female) Frequency (Male) %(Male) Frequency (Total) %(Total)
Family/friends 75 48.39 61 53.98 136 50.75
Street vendors/kiosks 31 20.00 25 212 56 20.90
Mainstream media 16 10.32 7 6.19 23 8.58
Social media 3 194 2 177 5 1.87
Institutions 3 1.94 0 0.00 3 112
‘Workshops 2 1.29 1 0.88 3 112
Supermarkets 1 0.65 2 1.77 3 112
Others 2 15.48 15 13.27 39 14.55
Total 155 100.00 113 100.00 268 100.00
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Spouse 0.00 29.03 29.03
Female children 323 323 645
Total 22.58 77.42 100.00
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