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HEALTH-RELATED CONSISTENCY IN FOOD CHOICE AND
CONSUMPTION: THE ROLE OF HOUSEHOLD AND PRODUCT
CHARACTERISTICS
SUMMARY
The prevalence of overweight and obesity around the world has reached alarming
levels in the last decades. The adverse effects of overweight and obesity on human
health are well documented. Individuals with excess body weight carry a higher risk
of fatal health issues such as type-2 diabetes, cardiovascular diseases, and cancer. In
addition, overweight and obesity have negative psychosocial, and economic
consequences. Inevitably, counteracting obesity and reducing the associated health
costs have become major policy goals for many countries including Turkey.
Food consumption behaviors are known to be one of the main causes of the obesity
epidemic. In order to maintain a normal weight and avoid diet-related diseases,
consumers are expected to follow a range of dietary recommendations consistently
over time and across different consumption situations. In practice, however,
consumers display desirable behaviors in some of their consumption decisions
whereas they fail in others. It is essential to understand the situations under which
consumers engage in (in)consistent consumption behaviors in order to develop better
public health strategies. Despite the prevalence of obesity and diet-related diseases,
little is known about the dynamic associations between food purchasing behaviors in
the grocery retailing environment. This thesis focuses on different aspects of healthy
food purchasing behaviors from a consistency perspective. Using a large household
panel data from Turkey, three econometric studies are conducted within the scope of
the thesis.
One of the aims of this thesis is to explore how grocery shopping behaviors and
sociodemographic characteristics are associated with healthy and unhealthy food
purchasing patterns. In the first empirical study within the scope of this thesis (Study1), the effects of shopping behaviors including shopping frequency, basket size,
preference for promotions, choice of store type as well as sociodemographic
characteristics of households on the share of food expenditures for the categories that
are recommended to be avoided (foods with high sugar) and to be approached (fruits,
vegetables, and legumes) are analyzed using linear mixed effects models.
The results of Study-1 demonstrates that both shopping behaviors and
sociodemographic characateristics are associated with the healthiness of food
purchases. However, the drivers of avoiding sugary foods are not identical to the
drivers of approaching healthy foods. Preference of modern retailer formats, making
less promotional purchases, smaller number of shopping trips, smaller number of
purchases, higher level of education is found to improve purchasing patterns both in
terms of avoiding sugary foods and approaching fruits, vegetables, and legumes.
Meanwhile, some of the sociodemographic characteristics such as higher level of
income, being in later stages of life, and living in more urbanized neighborhoods is
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found to reduce the share of sugary foods but do not improve the purchasing patterns
in terms of the share of healthy categories in Turkey.
In response to the growing interest in healthy eating, nutrition claims on food products
such as “diet”, “low-fat”, “source of fibre” have become a popular marketing tool
among food companies to emphasize the nutritional benefits of their products.
Previous studies have shown that choosing food with nutrition claims can lead to
overconsumption or license subsequent unhealthy choices. However, research
focusing on systematic cross-category effects in real-life settings is missing. To
address this gap, the second empirical study in this thesis (Study-2) aims to explore
how the choice of food with nutrition claims is associated with the healthiness of the
entire shopping basket by estimating fixed effects panel models.
The results of Study-2 show that choosing a higher share of items with nutrition claims
within hedonic categories leads to healthier shopping baskets (consistent behavior).
This finding suggests that a self-control mechanism remains active due to the high goal
conflict between health and pleasure. One the other hand, choosing a higher share of
items with nutrition claims within utilitarian categories leads to less healthy shopping
baskets (inconsistent behavior or balancing). This spillover can be explained by a
perceived goal progress and lower perceived goal conflict between short term pleasure
and long-term health for utilitarian products with nutrition claims.
Another important marketing activity which has harmed consumers’ dietary patterns
is the pricing strategy. Calorie-dense, unhealthy foods have not only become cheaper
over the years but also have been more heavily promoted in the marketplace. In recent
years, it has been widely discussed that consumers can be nudged towards healthier
food consumption patterns through price-based policies. In order to predict the
effectiveness of price-based interventions, there is a need to conduct research on price
sensitivities of consumers for healthy and unhealthy food. Despite the vast amount of
literature comparing price elasticity of demand for aggregate food categories, only a
limited number of studies have addressed the interaction of price and nutrition claims
in terms of its effect on demand response patterns. Finally, this thesis investigates
whether and to what extent the price sensitivity of households in terms of their
purchase quantity responses change when they choose relatively healthy items with
nutrition claims. In the last empirical study within the thesis (Study-3), transaction
level demand responses are compared for the purchases of items with and without
nutrition claims in different food categories by estimating random effects panel
models. The relative impact of price increases and price decreases with respect to the
internal reference price are compared both for regular items and items with nutrition
claims in multiple categories. Besides, the impact of the intensity of choosing items
with nutrition claims within and across categories (which is used as a measure of
adopting nutrition claims) on the price sensitivity is analyzed.
The findings of Study-3 show that consumers are generally less price sensitive for
items with nutrition claims in terms of their purchase quantity responses compared to
regular items in the same category. Purchase quantity responses are generally found to
be asymmetric both for regular items and items with nutrition claims. For regular
items, price sensitivity is relatively higher when there is a decrease in price. For items
with nutrition claims, asymmetry in demand responses to the direction of the price
change depends on the food category. A higher adoption of items with nutrition claims
within a category in past purchases is found to decrease the price sensitivity for these
items. On the other hand, choosing items with nutrition claims in an increasing number
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of categories reduces the price sensitivity for regular items but does not tend to
influence the price sensitivity for items with nutrition claims.
This thesis contributes to the public health and consumer behavior literature with
several valuable insights, which have implications both for policymakers and
marketers. Commercial purchase data are continuously collected for market research
companies and contains detailed marketing mix and demographic information
regarding real-world purchasing transactions. These types of datasets allow
researchers to observe the short and long-term impact of marketing and policy
interventions on actual food purchases, which in turn indicates the changes in dietary
patterns. This thesis is also unique in terms of using commercial purchase data from
Turkey for health-related consumer research.
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GIDA TERCİHİ VE TÜKETİMİNDE SAĞLIK İLİŞKİLİ TUTARLILIK:
HANE HALKI VE ÜRÜN ÖZELLİKLERİNİN ROLÜ
ÖZET
Son yıllarda obezite dünya çapında büyük bir artış göstermiştir. Her ne kadar bu sorun
daha çok batılı ülkelerde, özellikle de ABD’de yankı bulmuş olsa da, Türkiye’de de
fazla kilolu ve obez bireylerin nüfusa oranı dünya ve OECD ortalamasının oldukça
üzerindedir.
Fazla kilo ve obezitenin pek çok ciddi sağlık sorununa yol açtığı bilinmektedir. Normal
kiloya sahip bireylere göre, beden kitle indeksi yüksek olan bireylerin tip-2 diyabet,
kalp ve damar rahatsızlıkları ile kanser gibi ölümcül hastalıklara yakalanma riski daha
yüksektir. Fiziksel sağlığa olumsuz etkilerinin yanında, fazla kilo ve obezitenin
psikososyal ve ekonomik sonuçları da vardır. Obez bireyler iş hayatı, okul veya
hastane gibi farklı sosyal ortamlarda ayrımcılığa maruz kalabilmektedir. Ayrıca, fazla
kilo ve obezite problemi sağlık harcamalarının önemli ölçüde artmasına neden olarak
hem bireysel hem de kamusal açıdan ekonomik yükü artırmaktadır. Bu nedenle pek
çok ülkede obeziteyle mücadele ederek ilgili sosyal maliyetleri ve sağlık maliyetlerini
düşürmek öncelikli kamu politikaları haline gelmiştir.
Tüm olumsuz yönlerine karşın obezite büyük ölçüde önlenebilir bir sağlık sorunudur.
Sorunun önlenmesi için obeziteye neden olan faktörlerin doğru olarak tespit edilerek
kapsamlı halk sağlığı stratejilerini hayata geçirmek gerekmektedir. Fiziksel aktivite
eksikliğiyle birlikte, gıda tercihi ve tüketim davranışlarının obezitenin başlıca
sebepleri olduğu bilinmektedir. Ancak pek çok durumda tüketiciler sağlığa olumlu
etkisi olabilecek tüketim davranışlarının bir kısmını hayata geçirebilirken bir kısmında
da başarısız olmaktadırlar. Gıda tüketim davranışlarındaki bu tutarsızlıklar irade,
beslenme bilgisi, beslenme alışkanlıkları gibi kişisel özelliklerle ilgili olabildiği gibi,
kişinin sosyal, fiziksel ve makro düzeydeki çevresine de bağlıdır. Bu bağlamda daha
iyi halk sağlığı stratejileri geliştirebilmek için gıda tercihleri arasındaki ilişkileri
bütünüyle anlamaya ihtiyaç vardır. Türkiye’de obezite ve beslenmeyle ilgili sağlık
sorunlarının yaygınlığına rağmen, sağlıklı ve sağlıksız sayılan gıdaların satın
alınmasına neden olan faktörler ve gıda tercihleri arasındaki dinamik ilişkiler hakkında
yeterince bilgi bulunmamaktadır.
Bu tez çalışması, davranışsal tutarlılık bakış açısıyla gıda satın alma davranışlarının
farklı yönlerine odaklanmaktadır. Çalışmanın amaçlarından biri hane halklarının
sosyodemografik özelliklerinin ve alışveriş davranışlarının hem sağlıklı hem de
sağlıksız gıda satın alma örüntüleriyle ilişkisinin tespit edilmesidir. Bu iki örüntünün
ayrılmasında tüketicilerin kaçınma ve yaklaşma odaklı tüketim davranışlarını
belirleyen unsurların birbirinden farklılaşabileceği varsayımından yola çıkılmıştır.
Araştırma kapsamındaki birinci çalışmada (Çalışma-1), doğrusal karma etkiler panel
modelleri kullanılarak; alışveriş sıklığı, sepet büyüklüğü, promosyon kullanımı,
mağaza tipi tercihinden oluşan alışveriş davranışlarının yanı sıra hane halkı
büyüklüğü, cinsiyet, aile tipi, gelir, eğitim düzeyi, coğrafi bölge, ve kent/kır ayrımının
bir göstergesi olan yaşanan muhitteki nüfusun oluşturduğu sosyodemografik
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özelliklerin gıda harcamalarında sağlık açısından kaçınılması (şekerli ürünler), ve
yaklaşılması (meyve,sebze, bakliyat) önerilen kategorilerin payına olan etkileri analiz
edilmiştir.
İncelenen alışveriş davranışlarından sepet büyüklüğünün, alışveriş sıklığının ve
promosyondaki ürünlerin satın alınmasının aylık gıda harcamalarında hem sağlıklı
gıdalar aleyhinde, hem de zararlı gıdalar lehinde değişikliklerle ilişkili olduğu
görülmüştür. Gıda alışverişi için daha modern perakendeciler, özellikle de son
dönemde hızla yayılan indirim market zincirleri tercih edildiğinde de gıda
harcamalarında şekerli ürünlerin payının arttığı; meyve, sebze ve baklagillerin payının
ise azaldığı tespit edilmiştir. Sosyodemografik özelliklere bakıldığında, eğitim
düzeyinin artmasıyla her iki harcama türünün de daha olumlu yönde değiştiği
görülürken, gelir düzeyinin artması şekerli gıdaların payını azaltmakta ancak yararlı
gıdaların payında önemli bir artış sağlamamaktadır. Genç ailelere göre hayatının daha
ileri safhasında olan ailelerde şekerli gıdaların payı daha düşük olmasına karşın;
meyve, sebze ve baklagillerin gıda harcamalarındaki payı aile tipleri arasında
farklılaşmamaktadır. Hem sağlıklı hem de sağlıksız gıdaların harcama payları
açısından bölgesel farklılıklar olduğu tespit edilmiştir. Bu da hem iklim bakımından
hem de kültürel olarak Türkiye’nin heterojen yapısına bağlanabilir. Düşük nüfuslu,
kırsal özelliklere sahip yerlerde yaşayan hane halklarının şekerli gıda harcama
paylarının daha yüksek olduğu, ancak meyve, sebze ve baklagil harcamaları açısından
farklı nüfus yoğunluğuna sahip yerlerde yaşayan hanelerin farklılaşmadığı
bulunmuştur.
Son yıllarda beslenme davranışının kötüleşmesinden gıda şirketlerinin ve
perakendecilerin yoğun pazarlama faaliyetleri de sorumlu tutulmaktadır. Tüketim
davranışını etkileyen yaygın mekanizmalardan birisi pazarlama iletişimidir. Hem
tüketicilerin sağlıklı beslenmeye artan ilgisi hem de sağlık örgütlerinin gıda
şirketlerine daha sağlıklı ürünler sunmaları konusundaki artan baskısı sonucunda,
paketli gıdalarda beslenme beyanlarının kullanılması gıda şirketleri arasında bir
pazarlama iletişimi aracı olarak yaygınlık kazanmaya başlamıştır. Ürün içeriğiyle ilgili
bilgilere ek olarak, pazarlamacılar özellikle “az yağlı”, “lif kaynağı”, “şekersiz” gibi
beslenme beyanları kullanarak ürünlerinin beslenme açısından avantajlarını
vurgulamaktadırlar. Hatta çoğu zaman gıda şirketleri bu beyanlara sahip ürünleri
mevcut standart ürünlerinin uzantıları olarak konumlandırmaktadırlar. Bu tür beyanlar
tüketicinin zihninde “sağlık halesi” adı verilen, ürünü olduğundan daha sağlıklı
algılama, beslenme beyanında vurgulanan avantajı ürünün diğer özellikleri için de
genelleme, ürünün içerdiği kalori miktarını olduğundan az algılama gibi bazı
yanlılıklar oluşmasına neden olabilmektedir. Tüm bu yanlı algılamalar sağlıksız bir
ürünü tüketmekten doğabilecek olan suçluluk duygusunu azaltarak sonrasında aşırı
tüketime veya başka sağlıksız gıda tercihlerine yol açabilmektedir. Öte yandan, bu tür
bulgular genellikle deney tasarımıyla gerçekleştirilen araştırmalara dayanmaktadır ve
çoğunda deneklerin bir bölümü tek seferliğine, incelenen tüketim davranışına zorunlu
olarak yönlendirilmektedir. Gerçek hayattaki satın alma verilerine dayanan az sayıda
çalışma ya tek bir kategoriye ya da tek tip beslenme beyanına odaklanmıştır.
Tüketicilerin çeşitli kategorilerde daha sağlıklı olarak algıladıkları beslenme beyanlı
ürünleri tercih etmesinin sepet düzeyinde satın alma davranışını sağlıklılık yönünden
nasıl etkilediği bilinmemektedir.
Bu tez çalışmasının diğer bir amacı da kategori içinde beslenme beyanlı ürün tercihi
ile gıda harcamalarının sağlıklılığı arasındaki tutarlılığın incelenmesidir. Bu araştırma
kapsamında özellikle görece sağlıklı ürünün tercih edildiği kategori tipinin bu
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ilişkideki rolü araştırılmıştır. Mevcut araştırmada hedef sistemleri teorisinden yola
çıkarak, hazcı gıda kategorilerinde beslenme beyanlı bir ürünün tercih edilmesinin
sağlık hedefi yönünde yeterli bir adım olarak görülmeyerek bu görece olumlu tercihin
sepet bazındaki davranışa da yansıtılacağı, faydacı bir gıda kategorisinde beslenme
beyanlı ürün tercihinin ise sağlık hedefine yönelik yeterli bir ilerleme olarak
algılanarak sepet düzeyinde cezbedici ama sağlıksız olan ürünlerin daha fazla
tüketilmesine yol açacağı öngörüsünde bulunulmuştur. Bunu test etmek amacıyla,
araştırma kapsamındaki ikinci çalışmada (Çalışma-2), sabit etkiler panel modelleri
kullanılarak üç hazcı ve dört faydacı kategoride beslenme beyanlı ürün tercihinin hane
halklarının haftalık olarak şekerli gıda harcama paylarıyla olan ilişkisi incelenmiştir.
Hazcı olarak nitelendirilen gıda kategorilerinde standart ürünler yerine beslenme
beyanı olan ürünler daha yoğun olarak tercih edildiğinde haftalık gıda alışverişlerinin
geri kalanında ilave şeker içeren kategorilerin harcama payının azaldığı, faydacı
kategorilerde beslenme beyanlı ürünler tercih edildiğinde ise tam tersine ilave şeker
içeren kategorilerin haftalık gıda harcamalarındaki payının arttığı tespit edilmiştir.
Başka bir ifadeyle, tüketicilerin hazcı bir kategoride yapmış oldukları, obezite
açısından görece daha az zararlı bir ürün tercihini sağlık hedefi açısından yeterli
görmeyip, daha genel çerçevede yapmış oldukları satın almalarda şekerli ürün
tüketimini azalttıkları; tüketimi daha elzem olan temel gıda kategorileri içinde yapmış
oldukları ve daha sağlıklı olduğunu algıladıkları tercihleri ise uzun vadeli sağlık hedefi
açısından bir ilerleme olarak görüp, daha kısa vadeli lezzet ve haz tatminine
yöneldikleri varsayımı desteklenmiştir.
Pazarlama iletişimi faaliyetlerinin yanı sıra, tüketicilerin gıda tüketim davranışında
değişikliğe yol açan bir diğer önemli pazarlama yöntemi de fiyatlandırma stratejisidir.
İşlenmiş ve kalorisi yüksek gıdaların perakende ortamında fiyatlarının zaman içinde
düşmesi bu tür gıdaların fazla tüketimine ve gereğinden fazla enerji alımına neden
olmuştur. Bunun yanında, obezite tehlikesi oluşturan ürünler daha yoğun olarak
promosyonlar aracılığıyla fiyat indirimlerine tabi tutulmaktadır. İndirimdeki ürünler
genellikle daha fazla miktarda satın alınmakta ve daha hızlı tüketilmektedir. Son
yıllarda tüketicilerin fiyat bazlı politikalarla sağlıklı tüketim alışkanlıklarına doğru
yönlendirilebileceği de yoğun olarak tartışılmıştır. Buna paralel olarak, pek çok ülkede
sağlıksız ürünlerin veya şeker gibi sağlıksız içeriklerin vergilendirilmesi, sağlıklı
gıdaların ise sübvansiyonlarla daha ucuz hale getirilerek teşvik edilmesi önerilmiş ve
kimi ülkelerde uygulamaya geçirilmiştir. Fiyat bazlı müdahalelerin ne kadar başarılı
olacağını öngörebilmek için tüketicilerin fiyat hassasiyetleri ile ilgili hem deneysel
hem de ekonometrik araştırmalara ihtiyaç vardır. Talebin fiyat esnekliğini
toplulaştırılmış olarak kategori düzeyinde inceleyen çok sayıda çalışma bulunmasına
rağmen, sadece sınırlı sayıda çalışmada beslenme beyanlarının fiyat ile olan etkileşimi
dikkate alınmıştır. Beslenme beyanları tüketicilerin ürünle ilgili tutum ve algısını
etkileyen önemli bir ürün özelliği haline gelmiştir. Dolayısıyla ürünün sağlıkla ilgili
özelliklerin fiyat hassasiyetiyle olan ilişkisi hem pazarlamacıların fiyat statejilerini
şekillendirmeleri hem de bu tür ürünlerde fiyat bazlı politika müdahalelerinin olası
başarısının anlaşılması açısından önem taşımaktadır.
Son olarak, bu tez çalışması hane halklarının satın alınan miktar açısından fiyat
hassasiyetlerinin beslenme beyanlı ürünler tercih edildiğinde nasıl değiştiğinin
incelenmesini amaçlamaktadır. Bu tez kapsamındaki üçüncü çalışmada (Çalışma-3),
farklı gıda kategorileri için rassal etkiler panel modelleri tahmin edilerek, her bir
kategoride hane halklarının fiyat hassasiyetleri beslenme beyanı olan ve olmayan
ürünlerin satın alındığı durumlar için karşılaştırılmıştır. İçsel referans fiyata göre fiyat
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artışı ve azalışı durumunda verilen tepkilerin hem standart ürünlerde hem de beslenme
beyanı olan ürünlerde ne ölçüde farklılaştığı incelenmiştir. Ayrıca, hane halklarının
geçmiş satın alma işlemlerinde beslenme beyanlı ürünleri ne ölçüde benimsemiş
olduğunun mevcut satın alma işlemindeki fiyat hassasiyetine olan etkisi de analiz
edilmiştir.
Tekil kategoriler bazında farklılıklar olmakla birlikte, satın alınan miktar bakımından
beslenme beyanlı ürünlere karşı fiyat hassasiyetinin aynı kategorideki standart
ürünlere göre genelde daha düşük olduğu görülmüştür. Standart ürünlerde fiyat
hassasiyeti fiyatın azaldığı durumlarda fiyatın arttığı veya sabit kaldığı durumlara göre
daha yüksekken, beslenme beyanlı ürünlerde fiyat değişiminin yönünün fiyat
hassasiyetine etkisi satın alınan gıda kategorisine göre değişmektedir. Özellikle hazcı
kategorilerdeki beslenme beyanlı ürünlerde fiyatın düşüşüne karşı hasssiyet daha
fazlayken, faydacı kategorilerdeki beslenme beyanlı ürünlerde fiyat artışına karşı
hassasiyetin daha yüksek olduğu söylenebilir. Beslenme beyanlı ürünlerin kategori içi
geçmiş alışverişlerde benimsenme düzeyi bu tür ürünlerin satın alma miktarı kararında
fiyata olan hassasiyeti azaltmaktadır. Beslenme beyanlı ürünlerin geçmişte daha fazla
kategoride tercih edilmiş olması ise standart ürünlere karşı fiyat hassasiyetini
azaltırken, beslenme beyanlı ürünlere karşı fiyat hassasiyetini incelenen kategorilerde
çoğunlukla etkilememektedir.
Bu araştırma kullandığı veri açısından Türkiye’de özgün bir çalışmadır. Beslenme
anketlerinden farklı olarak, ticari satın alma verileri pazar araştırma şirketleri
tarafından sürekli olarak toplanmakta ve satın alma işlemindeki ürün, marka, mağaza,
fiyat gibi pazarlama karmasıyla ilgili detaylı bilgileri içermektedir. Hane halkı panel
verisi gibi ticari amaçlarla toplanan satın alma verilerinin ikincil olarak halk sağlığı ve
beslenme araştırmalarında kullanılması son yıllarda yaygınlaşmaya başlamıştır. Bu tür
verilere dayalı çalışmalar hem pazarlama hem de politika müdahalelerinin gıda satın
alma davranışlarına ve buna bağlı olarak da beslenme alışkanlıklarına etkisini anlama
açısından önemlidir. Tez kapsamında incelenen hane halkı ve ürün özelliklerinin
tüketim davranışları üzerindeki etkisini gözlemleyebilmek için bu araştırmada ticari
bir hane halkı panel verisi kullanılmıştır. Bilindiği kadarıyla bu tez çalışması bu türde
bir ticari satın alma verisini hem pazarlama ararştırmaları hem de kamu sağlığı
politikalarına yönelik çıkarımlar üretmek üzere kullanan Türkiye’deki ilk akademik
araştırmadır. Bu araştırmadan elde edilen bulguların araştırmacılar, kamu politikaları
ve pazarlama faaliyetleri için neler ifade edebileceği tezin sonuç bölümünde
tartışılmaktadır.
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INTRODUCTION
Worldwide obesity has almost tripled during the last four decades. In 2016, 39 percent
of the adult population worldwide were overweight, and 13 percent were obese (WHO,
2018). Even though the issue has echoed mostly in the western countries and especially
in the United States, some countries in the non-western world have also been suffering
from overweight and obesity. According to OECD (2017), obesity rates in Turkey
were around 22 percent in 2016, which is significantly higher compared to the
worldwide average.
Overweight and obesity have serious adverse effects on individuals’ health condition
by causing several non-communicable diseases. Compared to those who have normal
weight, people having high body mass index (BMI) carry a greater risk for fatal health
issues such a type-2 diabetes (Kahn et al., 2006), cardiovascular diseases including
heart failure and stroke (Van Gaal et al., 2006), and several types of cancer (Calle and
Thun, 2004; Wolin et al., 2010). In addition to its negative impact on physical health,
overweight and obesity have psychological, social and economic consequences. Obese
individuals can be subject to discrimination in different social settings such as
employment, education and healthcare (Puhl and Brownell, 2001). Biases in hiring
process and wages in favor of normal weight employees are commonly observed at
workplaces (Agerström and Rooth, 2011; Flint et al., 2016; Baum and Ford, 2004).
Overweight children and adolescents are often vulnerable to stigmatization and social
exclusion by their peers, which may have devastating effects on their performance at
school and psychosocial well-being (Taras and Potts-Datema, 2005; Sahoo et al., 2015;
Carr and Friedman, 2005). From an economic perspective, the rapid increase in the
prevalence of overweight and obesity is a burden on taxpayers as it causes a substantial
increase in healthcare expenditures (Finkelstein et al., 2005). Therefore, fighting
obesity and reducing the associated social and healthcare costs have inevitably become
very important public policy goals in many countries around the world.
Despite all their negative consequences, overweight and obesity are largely
preventable. This requires comprehensive public health strategies which eliminates the
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factors leading to the problem. Along with the lack of physical activity, food choice
and consumption behaviors are known as the fundamental causes of obesity epidemic.
In order to maintain their health, consumers are not only expected to perform multiple
positive health behaviors (e.g., physical activity and healthy diet) but also to
simultaneously engage in multiple consumption behaviors that are consistent with
healthy eating goals. Some of the recommended actions for individuals include cutting
down on unhealthy food categories, higher consumption of healthy and nutritious food
categories such as fruits, vegetables and legumes, avoiding overeating, replacing
choices with items which are low in unhealthy nutrient content such as added sugars,
salt and saturated fat; and high in healthy nutrients such as fibre, vitamins and omega3 (T.C. Sağlık Bakanlığı, 2016). However, in many cases, consumers succeed in
adopting some of the healthy eating behaviors whereas they fail in others (Bech-Larsen
and Kazbare, 2014). These health-related inconsistencies in food consumption
behaviors can be attributed to individual level characteristics such as nutrition
knowledge, self-control, dietary habits as well as the social, physical and macro-level
environment (Story et al., 2008). It is essential to fully understand the dynamics of
food choice in order to develop bettter public health strategies. Despite the alarming
prevalence of overweight, obesity and diet-related health problems in Turkey, little is
known about what determines the purchasing of healthy and unhealthy food.
One of the aims of this thesis is to explore how certain shopping behaviors and
sociodemographic characteristics of households are associated with purchasing
patterns of both healthy and unhealthy food. Particular attention is given to the
associations with shopping behaviors such as shopping frequency, basket size,
promotional purchasing, and preference of store type as well as several
sociodemographic characteristics including household size, gender, life stage, income,
education, region, and community size. This research proposes that two different
aspects of healthy eating, namely avoiding unhealthy food categories (e.g., sugary
products) and approaching healthy food categories (e.g., fruits and vegetables) may
have disparities in terms of their drivers. Therefore, the first empirical chapter (study1) in this thesis addresses the following major research question:
RQ(1): How do the shopping behaviors and sociodemographic characteristics of
households affect healthy and unhealthy food purchases?
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In recent years, food marketing has been held responsible for the worsening of the
diets. One of the common mechanisms through which consumption behaviors are
influenced is marketing communication (Chandon and Wansink, 2012). The set of
marketing communication actions include advertising, promotion, branding, and
labeling. In response to consumers’ growing interest in healthy eating as well as the
pressure from health organizations to offer more nutritious alternatives to the existing
products in the marketplace, package-based claims have been increasingly popular
among food manufacturers as a tool to influence consumers’ perceived healthiness of
food items (Chandon, 2013; Andrews et al., 2014). Among other health and nutrition
information on the packaging, marketers particularly make use of nutrition claims
(e.g., low fat or high in fibre) to emphasize the advantage of their products in terms of
their nutritional content (Newman et al. 2014). Nutrition claims can be more appealing
for the consumers with healthy eating motives (Wansink and Chandon, 2006), have a
positive impact on their choice probabilty (Aschemann-Witzel and Hamm, 2010) and
boost sales in grocery stores (Balasubramanian and Cole, 2002). On the other hand,
nutrition claims can ironically be responsible for some undesired consumption
behaviors leading to overweight and obesity (Belei et al., 2012; Wansink and Chandon,
2006). These claims create so called health-halos in consumers’ minds reflected as
overestimating the healthiness of the food item, overgeneralizing the nutrititonal
benefit conveyed by the claim, or underestimating the amount of calories the food
contains. All these misperceptions lead to reduced guilt and overconsumption of items
with nutrition claims (Chandon and Wansink, 2007). Cleeren et al. (2016) even
showed that this effect prevails in subsequent food choices in grocery setting: After
switching from regular to low-fat chips for the first time, consumers increase their
subsequent consumption in this category, both in the short and long term. Despite the
growing interest in choosing food with nutrition claims, it is unclear to what extent
consumers behave consistently with respect to their overall consumption (compared to
single-category consumption). Analyzing complementary choice situations, Dhar and
Simonson (1999) have shown that consumers facing a tradeoff between two goals
(e.g., choose tasty but unhealthy food versus choose less tasty but healthy food) tend
to balance across different choices (i.e., choose one tasty item and one healthy item).
This research aims to answer the question how this phenomenon translates to
consumers purchasing food with nutrition claims. In addition to previous research
analyzing single-category purchase behavior, this study examines how the healthiness
3

of overall grocery purchases changes when consumers choose food with nutrition
claims (cross-category effects). Do relatively healthy choices in one category lead to
commitment to the health goals and a relatively healthier overall food purchasing
pattern (consistency)? Or do consumers indulge with more unhealthy food purchases
on the basket level when they choose food with nutrition claims within some categories
(balancing)? In this respect, the second emprical study (study-2) in this research aims
to answer the following major research question:
RQ(2): How do households reflect their relatively healthy purchases within categories
to the rest of their basket?
In addition to marketing communcations, another aspect of food marketing strategy
which strongly influences consumers’ dietary patterns is pricing (Chandon and
Wansink, 2012). Lower prices of ultra-processed, energy-dense foods in the retail
environment have led to increased food consumption and higher energy intake
(Drewnowski and Darmon, 2005). Similarly, these types of unhealthy foods are
heavily promoted through temporary price promotions (Bennett et al., 2020;
Ravensbergen et al., 2015) and promoted items are generally purchased more and
consumed faster (Ailawadi and Neslin, 1998). It is widely discussed that the
healthiness of consumers’ food purchasing patterns can be improved by nudging
consumers towards healthier consumption. Accordingly, policymakers in many
countries have been either suggesting or introducing taxes for unhealthy food or
subsidies for healthy food in order to change the consumption of consumers towards a
healthier pattern (Jensen and Smed, 2013; Niebylski et al., 2015). In order to predict
the effectiveness of price-based interventions, it is necessary to conduct both
experimental and econometric research regarding the consumers’ demand response to
the changes in the price of healthy and unhealthy food. (Epstein et al., 2010; Talukdar
and Lindsey, 2013). Previous studies concerning this issue in the public health and
health economics domains have mostly focused on price sensitivities on the category
level. Despite the large number of studies comparing the price elasticities for the
aggregate food categories, only few studies have looked into the differences in demand
responses to the prices of regular versus healthy alternatives within food categories. In
addition, none of these limited studies have considered consumer and category
characteristics at the same time. Nutrition claims have emerged as an important
product chracteristic which influences consumers’ evaluations of the product and their
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behavioral responses. Extending the knowledge regarding consumer responses to price
not only helps policymakers in designing fiscal interventions, but also can guide
marketers in improving their pricing strategies.
Another aim of this thesis is to understand whether and to what extent purchasing items
with nutrition claims influence households’ price sensitivity in terms of their purchase
quantity responses. Furthermore, instead of solely comparing purchase quantity
responses to the price of regular items versus items with nutrition claims, this research
goes beyond the recent studies in the literature by analyzing how the intensity of
choosing relatively healthy options over regular items in households’ past purchases
influence price sensitivity. It is assumed that heavier preference of items with nutrition
claims within and across categories are indicators of the extent these type of products
are adopted by the households and that they are less skeptical about the benefits of
nutrition claims. The third empirical chapter of the thesis (study-3) focuses on the
following major research question:
RQ(3): How does the choice of items with nutrition claims influence price sensitivity
in terms of households’ purchase quantity responses?
This thesis contributes to the body of knowledge regarding the dynamics of healthrelated food purchasing behaviors and informs marketers and policymakers in multiple
ways. First of all, this research reveals the sociodemographic and shopping behavior
correlates of the healthiness of households’ food expenditures in Turkey. Previous
studies regarding food expenditure patterns in Turkey have relied on cross-sectional
surveys and have not focused on healthiness. The use of longitudinal household panel
data provides valuable insights to support health professionals and policymakers in
improving public health. The findings can assist policymakers in identifying the right
consumer groups with respect to their shopping behaviors as well as sociodemographic
characteristics for policy action both to reduce the consumption unhealthy food
categories and promote the consumption of healthy foods in a highly fragmented retail
environment with diverse household purchasing behaviors from different geographical
regions.
Second, this thesis shows that households’ relatively healthy choices with certain
nutritional benefits within categories can either have a positive or negative association
with the healthiness of the overall food basket depending on the category in which the
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relatively healthy items are chosen. To the author’s knowledge, cross-category effects
of buying items with nutrition claims and the role of category and claim characteristics
in this relationship have not been addressed in previous studies despite being
acknowledged as an important research direction (Cleeren et al., 2016).
Third, this thesis contributes to the relatively scarce literature regarding the role of
nutrition claims on consumers’ price sensitivity. For the Turkish households, it tests
the assumption that consumers’ purchase quantity responses to price differ for regular
and relatively health items within food categories. Moreover, to the best of author’s
knowledge, no previous study has tested the level of past preference for items with
nutrition claims both within and across food categories as a potential determinant of
price sensitivity. This research proposes that purchase quantity responses to price are
likely to change when households prefer relatively healthy items more intensely in
their past purchases.
This thesis covers different aspects of health-related food consumption behaviors with
a behavioral consistency perspective. One of the aspects is the consistency in terms of
category level spending patterns. It explores whether the factors associated with lower
consumption of unhealthy food categories are also associated with higher consumption
of food categories that are considered healthy in dietary recommendations. Another
aspect that is within the scope of this thesis is the consistency between the choice of
relatively healthy items within food categories and the healthiness in terms of the
aggregate food expenditure patterns. Finally, this thesis investigates to what extent
households’ demand responses to price are consistent and also desirable from a health
perspective when they purchase relatively healthy items within categories.
This research is also unique in terms of the large observational dataset used for the
empirical analyses. Unlike most dietary surveys, commercial purchase data are
collected continuously by market research companies and contain detailed marketing
mix information with regards to the size, price, store, and brand of the purchases. The
use of commercial food purchase data in public health and nutrition research has
started to gain prominence in recent years. This kind of observational studies are more
effective in understanding the impact of both marketing and policy interventions on
food purchasing patterns and predicting dietary outcomes (Bandy et al., 2019). In order
to observe the impact of household and product characteristics on the responses within
the scope of the thesis, this research uses a commercial household panel data. To the
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author’s knowledge, this is the first academic study from Turkey using this type of
commercial transaction data to provide implications for public health and marketing
research at the same time.
The remaining part of this thesis is organized as follows: The next section provides a
review of the literature by covering the streams of research which forms the theoretical
background of this thesis. Literature review is followed by three empirical chapters
which aim to focus on answering different research questions within the scope of the
thesis with their own methodologies and findings. The first of these chapters (section
3) explores the impact of sociodemographic characteristics and shopping behaviors as
drivers of healthy and unhealthy food expenditure patterns. Second empirical chapter
(section 4) delves into the relationship between purchasing foods with nutrition claims
and the healthiness of food expenditures. This is followed by the third and last
empirical chapter (section 5) in which household responses to price for items with and
without nutrition claims are analyzed. The thesis ends with a comprehensive
conclusion section which includes an overall discussion regarding the findings of the
thesis, their policy and managerial implications as well as the limitations and future
research directions.
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LITERATURE REVIEW
This chapter provides a review of the previous literature related to the research
questions within the scope of the thesis. First, an overview of what represents the
healthiness of food purchases and the rationale for its association with shopping
behaviors and sociodemographic characteristics are provided. This part forms the
background of the first empirical chapter (Study-1) in which the association of
shopping behaviors and sociodemographic characteristics with the share of
expenditure on healthy and unhealthy food categories is analyzed for Turkish
households. Second part of this literature review summarizes the findings of the past
literature with regards to consumers’ responses to nutrition claims.

This part

contributes to the understanding of the second and third empirical chapters (Study-2
and Study-3). Third part of the literature review presents the types of behavioral
spillovers, and the conditions under which people tend to act (in)consistently across
multiple behaviors. Also, this part takes a closer look at the studies related to the
behavioral consistency in the domain of food consumption behaviors. This part
particularly constitutes the theoretical background of Study-2. Finally, the fourth and
last part of the literature review focuses on consumers’ price sensitivity and its
relationship with healthy food purchasing. The third empirical chapter (Study-3) is
mainly built on this part of the literature review.
Determinants of Healthy and Unhealthy Food Purchasing
Today, there is not a universal consensus on the healthiness of all foods or on the
optimal food consumption pattern to achieve the healthiest diet. Nevertheless,
according to a large majority of the official dietary guidelines around the world,
consumers are recommended to increase the intake of fruits, vegetables, legumes, and
decrease the intake of sugar, saturated and trans fats, and salt in order to maintain a
desirable body weight and reduce the risk of diet-related diseases (Herforth et al.,
2019; T.C Sağlık Bakanlığı, 2016; USDA, 2015).
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Despite not being the only source of food consumption, grocery purchases reflect
consumers’ food consumption patterns and dietary quality to a large extent (Appelhans
et al., 2017). Therefore, a vast amount of research has made inferences on the
healthiness of food consumption using grocery purchase data. Among these, several
observational studies measured the healthiness of consumers’ (or households’) food
purchases by the share of food expenditures on healthy or unhealthy food categories
(Binkley and Golub, 2007; Thomas et al., 2011; Volpe et al., 2013; Rischke et al.,
2015; Rudi and Çakır, 2017; Huyghe et al., 2017; Demmler et al., 2018; Khonje and
Qaim, 2019). Due to the lack of a universal classification of all healthy and unhealthy
foods on a category level, previous studies determined the healthiness of food
expenditures by means of different criteria. For example, some of them (Volpe et al.
2013, Rudi and Çakır, 2017) categorized the healthy and unhealthy food groups based
on the foods recommended for increased and limited consumption in the official
dietary guidelines, then used the share of expenditure on recommended food groups to
estimate the healthiness of households’ food purchases. A group of studies (Rischke
et al., 2015; Demmler et al., 2018; Khonje and Qaim, 2019) focused on the share of
expenditures with regards to the processing level of the foods (e.g., ultra-processed,
moderately processed, unprocessed) assuming that processed foods are richer in
unhealthy nutrients. In one study analyzing the impact of credit card payments on the
healthiness of food purchases, Thomas et al. (2011) relied on consumers’ own rating
of healthiness for a set of vice (unhealthy) and virtue (healthy) foods. Similarly,
Huyghe et al. (2017) dichotomized vice and virtue categories based on consumers’
evaluations to compare the healthiness of online and offline grocery purchases. In
addition to the studies using expenditure shares, some other researchers estimated the
nutrient intake (Smed et al., 2016) or percentage of calories taken from less-healthy
(based on objective nutrient profile scores) and healthy (fruits, vegetables, and
legumes) food purchases (Pechey and Monsivais, 2015; 2016). Using share of
expenditures to operationalize the healthiness of food purchasing has a number of
advantages: Expenditure shares ensure a standardization against differences across
categories in terms of sales unit (e.g., kg, lt) and package sizes which would prevent
an aggregate comparison of consumption patterns. It also eliminates the heterogeneity
that stems from households’ different levels of total expenditures (Binkley and Golub,
2007). Besides, spending is a more deliberate and direct consumer behavior; whereas
the amount of nutrients or energy taken is rather a consequence of the buying behavior.
10

There are various physical, psychological, social, environmental, and economic factors
affecting food choices and healthy eating which has been the subject of a vast literature
in a wide range of disciplines including public health, preventive medicine,
psychology, economics, marketing and consumer behavior. Among these, both
shopping behaviors and sociodemographic characteristics have particular importance.
Rapidly changing retail environment is also transforming the shopping behaviors of
consumers, and this change is considered to influence the composition of consumers’
shopping baskets in terms of healthiness (Cannuscio et al., 2013; Pechey and
Monsivais, 2015). A better understanding of how shopping behaviors shape food
consumption patterns can contribute to the design of a shopping environment which
facilitates healthier food purchasing patterns. Understanding the association of
sociodemographic characteristics and healthiness of food purchases can guide the
planning and implementation of policy instruments such as nutrition education
programs and point-of-sale interventions (Nayga, 1997). Subpopulations with
unhealthy consumption patterns can be determined with respect to sociodemographic
factors and such information can be used for targeting the right consumers for
interventions and other policy action. It is evident that targeted programs are more
effective than generic nutrition campaigns (Lin, 1995). Hence, the present research
(Study-1) focuses on the shopping behaviors and sociodemographic characteristics as
drivers of healthiness of food of food purchases.
2.1.1 Shopping Behavior and Healthiness of Food Purchases
Certain purchasing behaviors such as shopping frequency, size and variety of the
shopping basket, preference for items on promotion and preferences for store types
differ not only across consumers but also for the same consumers over time. These
shopping behaviors are likely to influence consumption patterns and the quality of
diets (Pechey and Monsivais, 2015). Previous research regarding the impact of grocery
shopping behaviors on the healthiness of food purchases has been limited.
Two recent studies conducted in the UK and USA have analyzed the relationship
between the grocery shopping behaviors and the healthiness of food purchases. Based
on sample of households from the UK, Pechey and Monsivais (2015) found that higher
shopping frequency leads to a lower percentage of calories taken from less healthy
foods and more calories from fruits and vegetables. Another study by Rudi and Çakır
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(2017) which analyzes the healthiness of food purchases for households from the USA
concluded that shopping frequency has a negative impact on the healthiness of food
purchases. The contradicting findings may be due to contextual differences between
countries as well as the way the healthiness of food purchases is measured. Therefore,
further elaboration is needed regarding the impact of shopping frequency on the
healthiness of food purchases. Also, healthiness of food purchases can be related to
the size of the shopping trips. Kollat and Willet (1967) argued that consumers are more
likely to engage in impulsive purchases when they make large shopping trips compared
to small fill-in trips. Pechey and Monsivais (2015) found an increase in the amount of
unhealthy purchases for households whose shopping trips are composed of larger
baskets.
Intensity of buying promotional items is another factor that is expected to influence
the share of expenditures on healthy and unhealthy foods. Less healthy, calorie-dense
items are typically promoted more often by manufacturers and retaliers compared to
healthy foods (Bennett et al., 2020; Ravensbergen et al., 2015; Charlton et al., 2015).
In addition to the promotional offerings by the supply-side for healthy and unhealthy
food, the demand-side responses to price promotions are also likely to differ. Previous
studies indicated that consumer responses to price promotions of vice (unhealthy) and
virtue (healthy) items are different (Parreño -Selva et al., 2014; Mishra and Mishra,
2011; Yan et al., 2017). Hawkes (2009) stresses that very few studies use data from
developing countries to analyze the impact of sales promotions on consumers’ food
choice and consumption patterns.
Previous research on food purchasing behavior has paid little attention to how diet
quality is influenced by the choice of store type. In one example based on household
data from the USA, Volpe et al. (2013) found that shopping from supercenter stores
has a negative impact on the healthiness of food purchases compared to shopping from
supermarkets. Ailawadi et al. (2018) observed that shopping from warehouse club
stores increased food consumption, which eventually is thought to have increased the
intake of unhealthy nutrients. Findings from developing countries suggest that the
rapid spread and increasing preference of modern supermarkets lead to higher
consumption of highly processed, energy-dense products (Demmler et al., 2018;
Rischke et al., 2015). Turkish food retailing market has a highly fragmented structure
(Kazancoglu and Kursunluoglu Yarimoglu, 2018). Organized retailers such as
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supermarkets and especially discounter chains are on the rise. Nevertheless, traditional
food channels such as open bazaars and small-scale groceries still constitute a
significant part of consumers’ store visits. In recent years, consumers in Turkey are
increasingly shifting towards organized retail stores and especially to discounters due
to their rapid spread (USDA, 2018). This trend is expected to influence the
composition of households’ food purchases.
2.1.2 Sociodemographic Characteristics and Healthiness of Food Purchases
It is also essential to identify household characteristics associated with the purchasing
of healthy and unhealthy food. This supports prioritizing and targeting the right
consumer segments for potential policy actions (Ricciuto et al., 2006).
One of the main determinants of consumers’ food choices is the cost of food
(Drewnowski and Darmon, 2005). Affordability of food products is especially more
important for households with lower income levels, as they spend a higher proportion
of their income on food compared to the households with high income (Darmon and
Drewnowski, 2015). Previous research showed that a low-cost diet is typically high in
calories but low in nutrients (Andrieu et al., 2006). Also, replacing sweets and fats
with more nutritious food is reported to be a matter of cost (Drewnowski et al., 2004).
In several countries, dietary patterns with high consumption of fruits and vegetables
were found to be more expensive in terms of the costs per unit of energy (Darmon and
Drewnowski, 2015). Overall, higher income levels predicted better diet quality in
terms of lower intake of added sugars (Thompson et al., 2009; Hiza et al., 2013), higher
intake of fruits and vegetables (Hiza et al., 2013) or foods high in fıbre and low in
sugar, fat and salt (Turrell and Kavanagh, 2006) in various contexts.
A large majority of the public health studies around the world have documented an
inverse relationship between education level and obesity (Cohen et al., 2013). One of
the links to lower obesity and better health status among more educated individuals
can be through better health and nutrition knowledge (Nayga, 2000), which would
eventually lead to more desirable food consumption behaviors (Worsley, 2002) and
better dietary intake (Wardle et al., 2000; Spronk et al., 2014). Supporting this
rationale, previous studies in public health and nutrition literature found a positive
relationship between education and the healthiness of diets after controlling for other
socioeconomic factors (Xie et al., 2003; Rudi and Çakır, 2017). The direct link
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between the level of education and the healthiness of food consumption behavior is
valuable from a public policy viewpoint, since obtaining and combining such
information can often be more convenient and less costly through secondary sources.
Also, it is easier to find and reach consumers for potential public health campaigns or
interventions based on their education level compared to more implicit characteristics
such as health consciousness or health knowledge.
A number of studies in the previous literature looked into gender differences in food
choices. In one study focusing on gender differences in food choice behaviors of young
adults from 23 countries, women reported higher avoidance from unhealthy food and
higher tendency to eat healthy foods and nutrients such as fruits and fibre compared to
men (Wardle et al., 2004). The authors also concluded that healthy eating was more
important for women and they had a higher likelihood of dieting than men (Wardle et
al., 2004). On the other hand, Tifferet and Herstein (2012), argued that women are
more likely to engage in impulse buying and hedonic consumption. Anic et al. (2014),
also reported higher hedonism for women in food-related decision making.
Considering the high costs associated with a healthy diet, food purchasing patterns are
also likely to change depending on the size and composition of the households (Rudi
and Çakır, 2017; Ricciutto et al., 2006). Allocation of the total food budget is likely to
differ as the size of the households gets larger. This is due to the changing price
sensitivities and higher heterogeneity in dietary preferences within the household. In
addition, families with members at later stages of life usually carry higher health risks,
and therefore they are expected to be more concerned about the healthiness of their
diet (Neulinger and Simon, 2011).
Previous studies conducted in the USA suggest that households living in small and
remote neighborhoods have potentially more limited access to stores with healthy
assortments and therefore, they may have less healthy diets (Larson et al., 2009).
However, remoteness may also be associated with lower access and eventually lower
exposure to organized retailers in which a wide range of ultra-processed, unhealthy
food is available.
Furthermore, food preferences are also likely to differ among households living in
different geographical regions of a country due to heterogenous food availability,
climate, and food culture (Casini et al., 2013; 2015; Kearney, 2010; Reilly and
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Wallendorf, 1987). Turkey provides a unique setting of diverse geographical regions
to analyze if there are spatial differences with respect to the purchasing of either sugar
foods or unhealthy categories such as fruits and vegetables.
Consumer Responses to Nutrition Claims
Packaged foods typically contain information by which consumers can evaluate the
nutritional properties of the items. These may include nutrition facts panel, guideline
daily amounts, ingredients, and health-related claims. In accordance with the European
Union legislation, food labeling regulations generally define two types of healthrelated claims, namely nutrition claims and health claims. Nutrition claims refer to the
messages indicating, suggesting or implying that a food has certain nutritional benefits
due to the energy, nutrients or other substances it contains (e.g., “source of fibre”,
“source of vitamin”), does not contain (e.g., “fat-free”, “sugar-free”, “with no added
sugars”), or contains in reduced (e.g., “low sugar”, “low fat”, “low-salt”, “light”) or
increased (e.g., “high fibre”, “high protein”) amounts (European Commission, 2006).
Health claims, on the other hand, refer to the messages which states the relationship
between food or food components and health (e.g., “Calcium may help improve bone
density.”) (European Commission, 2006). In this thesis, the attention is given to
products with nutrition claims due to the fact that the penetration of health claims in
Turkish and other European markets are low (genannt Bonsmann et al., 2010).
Based on their systematic review, Campos et al. (2011) concluded that nutrition labels
are prominent and credible sources of information and used by many consumers in
their food choice processes. Kozup et al. (2003) found that consumers not only have
more positive attitudes and higher purchase intention towards the products but also
perceive health risks to be lower when they are exposed to favorable nutrition
information and health claims. Moreover, exposure to a claim leads consumers to rate
the food to be higher on health attributes other than the provided claim (Roe et al.,
1999). Similarly, according to Andrews et al. (1998), consumers overgeneralize
nutrient content claims in advertisements by evaluating non-advertised nutrient
content and overall healthiness more favourably. On the contrary, there are studies,
which concluded that nutrition claims have no positive impact on product evaluations
(Keller et al., 1997). For example, through between-subjects experiments, Garretson
and Burton (2000) show that nutrition claims on food items do not influence product

15

evaluations or intention to purchase and that consumers trust less in the claims when
they recognize incongruencies regarding the nutrient content. Hamilton et al. (2000)
suggest that products with reduced fat content is associated with higher mistrust,
skepticism and also more inferior sensory attributes.
Health-related claims on food products can also bias the perceptions of taste
(Raghunathan et al., 2006; Choi et al., 2012; Mai and Hoffmann, 2015; Huang and
Wu, 2016) and satiation (Suher et al., 2016). Raghunathan et al. (2006) shows across
different experiements that American consumers have the implicit intuition that
unhealthy food is tasty and healthy food is less tasty. According to Mai and Hoffmann
(2015), this unhealthy=tasty intuition persists implicitly independent of consumers’
health consciousness since taste perception is formed based on intrinsic attributes such
as sensory evaluation which are more dominant in purchasing decisions whereas health
perception is based on extrinsic cues such as nutrition labels. On the other hand, the
perceptional association between healthiness and taste can depend on cultural
differences. In contrast to the previous findings in the US context, in a series of
experiments among French consumers, Werle et al. (2013) observed a healthy=tasty
intuition as well as more positive taste evaluations for foods that are described as
healthy. Association of unhealthy food with tastiness can also be moderated by food
pleasure orientation since the consumers who have lower levels of food pleasure
orientation are found to evaluate healthy food less tasty (Huang and Wu, 2016). In
addition to these studies, healthy food is also perceived to be less filling than unhealthy
food (Suher et al., 2016).
Beside the previous research investigating the impact of nutrition information on
consumer attitudes and perceptions, Grunert and Wills (2007) stressed the urgent need
for more studies regarding the effect of nutrition labeling on consumer decision
making, consumption and dietary intake. Since then, the research on behavioral
responses to nutrition information (including nutrition claims) has proliferated. The
use of nutrition labels on packaged foods is usually linked with healthier diets (Campos
et al., 2011). Kim et al. (2001) investigated how the use of different types of nutrition
information on consumers Healthy Eating Index (HEI) score and found that using
health and nutrition claims lead to the highest improvement in HEI score. A more
recent meta-analytical review by Shangguan et al. (2019) showed that food labeling
decreases the intake of energy and fat while increasing the consumption of vegetables.
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Findings of several experimental studies in the literature support the relationship
between the choice of nutrient content claim and subsequent overconsumption. The
majority of these studies investigated the impact of low-fat claims (Wansink and
Chandon, 2006; Provencher et al., 2009; Ebneter et al.,2013). Furthermore, consumers
are found to consume higher amounts of low-fat snacks when the claim is associated
with health cues such as diet or fibre (Geyskens et al., 2007). According to Kelly and
Argo (2012), consumers tend to overconsume when they are exposed to the
communication of low-calorie content on the package. Experimental studies
concerning the relationship between package-based claims and the level of
consumption are typically based on between-subjects experimental design with
distinct control and treatment groups. Even though this approach is helpful in
eliminating potential bias from the carryover effects, it is also essential to observe how
the same consumers differ in their consumption behavior when they do and do not
choose food with nutrition claims. This issue is addressed in the study of Cleeren et al.
(2016) by observing the impact of switching from regular to low-fat chips on
consumption both in terms of volume and calories using a household panel data.
Positive attitudes towards nutrition claims are not necessarily reflected in actual
buying behavior (Prasad et al., 2008; Triverdi et al., 2016). Some prior studies
produced inconclusive results regarding the impact of nutrition claims on market
performance. Krystallis and Chrysochou (2011) found that brands with low-fat claims
in yogurt and milk categories provided slightly higher loyalty and better market
performance in terms of penetration, purchase frequency, and market share. Using
same measures in a household panel data from the UK, Sjostrom et al. (2014),
compared brand performance of regular and light brands in three categories (coke,
carbonated beverages, margarine). The authors found that light brands perfomed better
in terms of brand loyalty whereas other performance measures (market share,
penetration, and purchase frequency) was higher for regular brands (Sjostrom et al.,
2014). Anesbury et al. (2018) extended this study by analyzing the loyalty for healthy
and unhealthy sub-brands in five categories which were defined based on objective
nutrient profile scores and did not find any support for higher loyalty in healthier subbrands.
There is also convincing evidence in the literature that both attitudinal and behavioral
consumer responses to health and nutrient content claims can depend on the type of
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food. Taste is the most valuable attribute among consumers for hedonic food whereas
performance is a more important attribute for utilitarian food (Cramer and Antonides,
2011). The impact of nutrition claim on the perceived benefit of the food depends on
food type (Loebnitz and Grunert, 2018). Aschemann-Witzel and Hamm (2010) argued
that the interactions between food category and claim can be decisive in choice.
Although products with nutrient content claims are evaluated as healthier compared to
products without nutrient content claims both for healthy and unhealthy food, Choi et
al. (2012) proposed that advertising these claims are more effective in healthy food.
Consumer responses can also depend on the type of nutrition claim (Garretson and
Burton, 2000). For example, Belei et al. (2012) argued that nutrition claims related to
functional attributes lead to reduced consumption of food, whereas nutrition claims
related to hedonic attributes lead to increased consumption by lowering the perceived
goal conflict.
Behavioral Spillovers and Consistency
People often make multiple decisions and engage in multiple behaviors that follow
each other (Khan and Dhar, 2006). Sequential actions of individuals to attain a goal
are usually not independent of each other. Behavioral spillover refers to the observable
and causal effect of one behavior on another behavior which has the same underlying
motive (Nash et al., 2017). The congruence of multiple actions in terms of the
underlying motive implies behavioral consistency. Depending on the valence and the
order of the subsequent behaviors with respect to the underlying motive, behavioral
spillovers have been previously classified as promoting, permitting, purging, or
precipitating (Dolan and Galizzi, 2015; Galizzi and Whitmarsh, 2019). This
framework is provided with examples in Figure 2.1.
Promoting spillover (Galizzi and Whitmarsh, 2019) or positive consistency (Dohle and
Hofmann, 2019) is the situation when both the initial and subsequent behaviors are
positive actions with respect to the common goal. This type of behavior is justified by
cognitive dissonance theory (Festinger, 1957), which suggests that people tend to seek
consistency in order to eliminate their psychological discomfort from contradictory
attitudes and behaviors. Another behavioral concept supporting positive consistent
behaviors is the so-called “foot-in-the-door” effect (Burger, 1999), which argues that
once individuals agree on a small request they are also likely to agree on a larger
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request, and one of the reasons for this tendency is the default preference for
consistency (Guadagno and Gialdini, 2010).

Figure 2.1 : Types of behavioral spillovers with examples (Adapted from Galizzi
and Whitmarsh, 2019).
Precipitating spillover (Galizzi and Whitmarsh, 2019) or negative consistency (Dohle
and Hofmann) is the case in which one negative behavior leads to another negative
behavior. So-called “what-the-hell” effect postulates that a small failure in pursuit of
a subgoal can lead to more undesirable behaviors subsequently by causing the total
abandonment of the main goal (Cochran and Tesser, 1996). Abstinence violation effect
is a similar phenomenon in the literature concerning addiction prevention, which is
typically observed as the subsequent overuse of a harmful substance following the
initial failure of restraint (Collins and Lapp, 1991).
Individuals can also behave inconsistently across multiple actions in order to satisfy
conflicting goals, which is refered to as balancing behavior (Mullen and Monin, 2016).
Balancing behavior can be observed in two different forms with respect to the order of
the subsequent actions: A negative behavior can be compensated by a positive
behavior or an initial positive behavior can be followed by a negative behavior. Dolan
and Galizzi (2015) define the former as purging spillovers and the latter as permitting
spillovers.
Compensation (or cleansing) takes place as a self-regulation mechanism when
individuals are motivated to repair their former negative action by doing something
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positive (West and Zhong, 2015; Ding et al., 2016). This type of behavioral spillover
can be performed in order to reduce guilt or maintain self-identity (Ding et al., 2016).
For example, Jordan et al. (2011) demonstrated that people who memorized their
earlier immoral actions were less likely to cheat in a given situation than those who
memorized their earlier moral actions. In the health domain, Compensatory Health
Beliefs correspond to the beliefs that a present unhealthy action (e.g., eating dessert)
will be compensated by the future intention to display a healthy behavior (e.g.,
exercise) (Knäuper et al., 2004).
Balancing mechanism can also take place in the reverse order of compensation or
cleansing, namely by acting negatively following a positive behavior. Compared to the
other type of spillovers, licensing effect is a more recently explored phenomenon, in
which a prior positive behavior drives the individuals to reward or indulge themselves
with a negative behavior (Dolan and Galizzi, 2015; Khan and Dhar; 2006). Monin and
Miller (2001) were the first to assert self-licensing effect in the moral domain by
showing that expressing disagreement with sexism led to more sexist behavior
subsequently (Monin and Miller, 2001). Since then, a large number of studies reported
licensing behavior in various conditions (Blanken et al, 2015). According to the review
of Merritt et al. (2010), prior positive behaviors can license political incorrectness,
selfishness, or morally undesirable consumer choices. Through a series of
experiments, Khan and Dhar (2006) conluded that consumers nonconsciously licensed
the choice of hedonic over utilitarian items following a virtuous behavior (e.g.,
intention to volunteer).
Although the previous research on behavioral spillovers and consistency has mostly
focused on pro-social (Mullen and Monin, 2016) and pro-environmental (Truelove et
al., 2014; Nash et al., 2017; Thøgersen, 1999) domains, spillover effects of healthrelated behaviors received relatively little attention. Health behaviors differ from proenvironmental or pro-social behaviors in the sense that they involve self-directed,
personal motives in displaying these behaviors rather than universal, societal, or
altruistic motives. Nevertheless, each of the four types of behavioral spillovers has
been reported in studies concerning sequential health behaviors (Dohle and Hoffman,
2019).
Prior research in psychology attempted to explain the puzzling issue of when people
display (in)consistent behaviors (Mullen and Monin, 2016; Laran and Janiszewski,
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2009). A body of research on the self-regulation in pursuit of multiple conflicting goals
(Fishbach and Dhar, 2005; Fishbach et al., 2006; Zhang et al., 2007; Fishbach et al.,
2009) repeatedly suggested that the consistent (highlighting, reinforcement) or
balancing (substitution) behavior across multiple actions is determined by whether the
prior action signals commitment to or progress towards the goal. Individuals are likely
to display consistency when the initial action expresses commitment to a goal, whereas
they are likely to engage in balancing behavior and pursue other goals when the initial
action is perceived as a progress towards a goal (Fishbach et al., 2009). In other words,
perceived progress towards a goal liberates the individual from pursuing the same goal
and enhance the pursuit of other conflicting goals (Fishbach and Dhar, 2005).
Meanwhile, a number of factors have been identified which can influence whether the
individual perceives progress or commitment, and ultimately determine the behavioral
consistency (Mullen and Monin, 2016; Fishbach and Shaddy, 2016). Confirming
construal level theory (Trope and Liberman, 2010; Liberman et al. 2007), abstract
actions signals goal commitment and lead to consistent behavior wheras concrete
actions lead to balancing behavior by signaling goal progress (Fishbach et al., 2006;
Conway and Peetz, 2012). Koo and Fishbach (2014) stress that focusing on
unaccomplished actions increases commitment to the goal whereas focusing on
accomplished actions infers goal progress.
According to the goal systems theory, individuals attempt to satisfy their different and
often conflicting goals through a system of connections between goals and appropriate
means (Kruglanski et al., 2002). The relationship between the goals and the means to
attain these goals can be multifinal, equifinal or counterfinal (Kruglanski et al., 2015)
(Figure 2.2). Multifinality refers to the goal system configuration in which a single
mean serves multiple goals simultaneously (Kruglanski et al., 2002). Equifinality
configuration is the condition where a goal is attained by multiple means, and
counterfinality refers to the condition where the same mean serves one goal while
undermining another goal (Kruglanski et al., 2015). Multifinal means can be appealing
for the individual due to offering higher value than a mean serving a single goal
(Kruglanski et al., 2013). However, it is also postulated that the connection between
the mean and each goal is weaker than a mean connected to a single goal. In other
words, multifinal means are less effective in attaining each of the goals than a mean
with a single goal (Kruglanski et al., 2002; 2015; Kopetz et al., 2012). For example,
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an indulgent food with a nutritional advantage (e.g., low-fat biscuits) is a multifinal
mean which aims to serve short-term pleasure and long-term health (or weight control)
goals at the same time. It is less effective than a full-fat cookie to attain pleasure (or
taste, enjoyment) goal and also less effective than a healthy food (e.g., fruits) to attain
the health goal.

Figure 2.2 : Mean-goal configurations of goal systems (Kruglanski et al., 2015).
2.3.1 Health-Related Consistency in Food Choice and Consumption
In the last two decades, in parallel with the growing body of research in healthy eating,
several experimental and a fewer number of observational studies have either directly
or indirectly addressed the issue of behavioral (in)consistencencies in health-related
food choices and consumption. In the majority of the previous experimental work,
participants tend to engage in negative behavioral spillovers in the form of selflicensing or balancing (Dhar and Simonson; 1999; Wansink and Chandon, 2006;
Chandon and Wansink, 2007; Provencher et al., 2009; Finkelstein and Fishbach, 2010;
Trump et al., 2015; Ma et al., 2013; Cleeren et al., 2016). In some of them, licensing
behavior is observed in the form of overconsumption of the food following a virtuous
choice (e.g., Wansink and Chandon, 2006; Provencher et al., 2009) whereas in others,
consumer either prefered or overconsumed another unhealthy food subesquently (Dhar
and Simonson, 1999; Ma et al., 2013).
In their research, Dhar and Simonson (1999) analyzed whether consumers engage in
highlighting or balancing behaviors when they face a tradeoff between a goal
(pleasure) and a resource (money) as well as a tradeoff between two goals (health and
pleasure) in complemetary consumption episodes. The authors found that when there
is a tradeoff between health and pleasure goals in complementary food choices (an
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entree and a dessert), consumers are more likely to balance their consumption by
having one healthy item and one tasty item (Dhar and Simonson, 1999).
Fishbach and Dhar (2005) supports the goal-systemic perspective that perceived goal
progress leads to goal-inconsistent choices. They showed that dieters who were close
to their ideal weight were more likely to choose a chocolate bar over an apple
compared to those who reported to be far from their ideal weight (Fishbach and Dhar,
2005).
Wansink and Chandon (2006) observed that the intake of snack foods increased when
they are framed as low-fat due to a decrease in perceived guilt, lower calorie estimates,
and an increase in the perceived appropriate serving size. The authors argued,
however, that guilt-reducing effect of low-fat label can be related to the hedonic and
utilitarian nature of the product because they found the reduction of guilt to be less
consistent across participants who consumed an indulgent food (M&M’s) compared
to those who consumed a relatively more utilitarian food (Granola) (Wansink and
Chandon, 2006).
Further supporting cognitive biases in complementary eating decisions, Chandon and
Wansink (2007) found that consumers tend to choose side dishes, drinks and desserts
that are higher in calories when they eat the main-dish from fast-food restaurant which
claims to be healthy, mainly due to the calorie underestimation at the restaurant with
health claims.
Fishbach and Zhang (2008) analyzed the differences in evaluations of healthy and
unhealthy food when these items are presented together (complementary presentation)
and apart (competing presentation). In a series of experiments, participants were found
to be pursuing their health goals by perceiving higher value for the healthy food and
lower value for the unhealthy food when these items were presented apart from each
other, whereas they were more like to pursue their temptations by placing higher value
on unhealthy food when the items were presented together (Fishbach and Zhang,
2008).
Wilcox et al. (2009) showed that consumers make indulgent food choices when a
healthy option is even merely present in the choice set and this effect was found to be
stronger for those with higher self-control.
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In another experiment where undergraduate students were asked to taste and rate the
healthiness of a snack (oatmeal raisin cookies), participants who rated the snack as
healthy consumed 35% more than those who rated the snack as unhealthy (Provencher
et al., 2009). Similarly, Finkelstein and Fishbach (2010) show that tasting a food
externally framed as healthy resulted in higher level of hunger and higher subsequent
food consumption compared to tasting a food framed as tasty.
Chernev and Gal (2010) argued that individuals face a so-called averaging bias when
evaluating the overall healthiness and the amount of calories for the combinations of
healthy and unhealthy food. In the work of Chernev and Gal (2010), people evaluated
the combination of an indulgent food with a healthy item as healthier than the indulgent
food by itself. The health-halo effect of the healthy item caused calorie estimation of
the combined meal to be even lower than the indulgent food alone (Chernev and Gal,
2010). Through an online experiment, Chernev (2011) also compared participants’
calorie estimations for unhealthy meal alone versus unhealthy meal combined with a
healthy item. Strikingly, individuals estimated higher calories for the unhealthy meal
alone (e.g., hamburger) compared to the combined calories estimated when exactly the
same unhealthy meal was accompanied by a healthy item (e.g., hamburger and celery).
Even more ironically, this perceptional bias was higher for the participants with higher
weight concerns (Chernev, 2011).
Beside all the previous studies suggesting that the choice of healthy food license
subsequent unhealthy consumption behaviors, the work of Belei et al. (2012) is an
example that overconsumption through licensing effect can be situational. The authors
tested the impact of the claim type on the consumption of healthful indulgences and
found that functional claims (e.g., extra-antioxidants) on an indulgent food lead to
reduced consumption due to higher goal-accessibility and higher goal conflict,
whereas hedonic claims (e.g., low-fat) lead to increased consumption by lower goal
accessibility and lower goal conflict (Belei et al., 2012).
Another reserach by Trump et al. (2015) also finds support for behavioral
inconsistency in healthy eating by investigating the relationship between dissociating
from unhealthy brands and subsequent vegetables consumption in an experimental
setting. They found that participants who dissociated from their unhealthy snack brand
had less interest in consuming vegetables and consumed a lower amount of vegetables
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compared to the participants who associated themselves with the unhealthy brand
(Trump et al., 2015).
In a survey-based study, Bech-Larsen and Kazbare (2014) investigated consistency
with regards to the spillover of health-related dietary changes on consumers’ future
behavioral intentions. The authors classified healthy eating behaviors as avoidance
from unhealthy food categories and approach to healthy food categories. They found
that successfully increasing the consumption of healthy food categories and decreasing
the consumption of unhealthy food categories increases the intention to pursue same
behaviors in the future. Moreover, the authors also found positive spillovers between
avoidance and approach: Past experience with avoidance from unhealthy food
increased the intention to approach to healthy food and past experience with approach
behavior increased the intention to avoid unhealthy food in the future. Nevertheless,
the study of Bech-Larsen and Kazbare (2014) is designed cross-sectionally based on
self-reported data and did not observe the spillover effect on actual consumption
behavior. It is often reported in the consumer behavior literature that intentions do not
necessarily reflect actual behaviors despite being a strong predictor (Sheeran and
Webb, 2016).
The downside of analyzing behavioral consistency through experimental studies is that
the exposure or assignment of participants to the certain, predetermined behavior is
mostly imposed externally by the experimenter (Finkelstein and Fishbach, 2010).
These manipulations can make the participants refrain from behaviors they would
display by their free will, and engage in others that are externally controlled. Therefore,
it is essential to conduct research which observes the consistency of individuals in their
real-world behaviors (Sherman et al., 2010). The advantage of food consumption
domain compared to other domains concerning behavioral consistency is the
availability of commercially collected secondary data. Even though purchasing does
not fully represent consumption, it is widely regarded as a strong indicator of
consumers’ dietary behaviors and allows to account for the influence of marketing and
policy interventions (Bandy et al.,2019). Nevertheless, only a limited number of
studies addressed consistency in healthy food purchasing behaviors by means of real
purchase data (Ma et al., 2013; Triverdi et al. 2016; Cleeren et al., 2016; Binkley and
Golub, 2007; Piernas et al., 2015) and some of them do not even address the issue of
behavioral consistency explicitly, yet have findings which are relevant to the issue.
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Ma et al. (2013), investigated the impact of household characteristics and marketing
related factors on the healthiness of food purchases and analyzed how purchasing
patterns change following the diagnosis of type-2 diabetes by combining household
purhcase data and survey data from the US. Supporting health-halos and indulgent
behavior, households with higher levels of self-control were found to be consuming
more by offseting their lower consumption of unhealthy categories with the
overconsumption of categories that are perceived to be healthy (Ma et al., 2013).
Using scanner panel data, Triverdi et al. (2016) segmented American consumers as
health-driven, balancing and hedonic based on their choices between regular versus
healthy items in their actual purchases of different food categories. The majority of
consumers fall into the balancing segment in which consumers tend to be balancing
their choices between regular and healthy options across different health elements (fat,
sugar, and salt). Health-driven segment, in which consumers more consistently prefer
the healthy options in the majority of the selected food categories, constitutes a
relatively smaller group. Furthermore, it is found that the members of the consistent
segment with regards to the choice of healthy options within categories have higher
income and health-orientation (Triverdi et al., 2016).
Cleeren et al. (2016) sought external validity to the previous findings of the
experimental studies that low-fat claim leads to overconsumption (Wansink and
Chandon, 2006) in the grocery shopping setting. By means of household panel data
from the Netherlands, Cleeren et al. (2016) analyzed the impact of buying low-fat
chips for the first time on consumers’ subsequent chips consumption in the short-run
(subsequent month) and long-run (subsequent year). They observed that after the first
low-fat purchase, consumers increase both the calories and the volume of chips they
purchase significantly. Also, the significant increase in the short-term consumption
found to be persisting in the long-term (Cleeren et al., 2016). Even though Cleeren et
al. (2016) found results that supports health-halos and licensing effects of low-fat
claims (Wansink and Chandon, 2006), they also suggest future research to address
whether licensing depends on the type of nutrition claim and type of food category in
which the relative health option is purchased, and also how the relatively healthy
choice in one category influence the consumption in other vice (e.g., chocolate) and
virtue (e.g., vegetables) food categories.
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Using scanner data, Juhl et al. (2017) analyzed Danish consumers’ adoption of organic
products across different food categories over time. For their particular research
question, the results supported a positive behavioral spillover effect and did not
support moral licensing: Consumers were more likely to adopt organic items in an
increasing number of categories throughout the observed 20-month period (Juhl et al.,
2017). The findings of the research are desirable in terms of pro-environmental
behaviors, yet the authors suggest that it would be interesting to explore whether the
pattern they observed for organic products similarly exist in health-related products
(Juhl et al., 2017).
Observational studies on the consistency between buying relatively healthy items
within categories and category level consumption are relatively scarce. Binkley and
Golub (2007) compared the buyers of regular and diet carbonated soft drinks in terms
of their food expenditure patterns. Based on grocery purchase data from a sample of
single person households in the US, they found that the buyers of diet carbonated soft
drinks show healthier food purchasing patterns compared to the buyers of regular
carbonated soft drinks particularly in terms of spending a larger share on nutritious
food and less on high-energy foods (Binkley and Golub, 2007). In another study,
Piernas et al. (2015) analyzed the longitudinal associations between sweetened
beverage purchases and dietary quality of overall food purchasing patterns among US
households using dynamic panel model. They found that purchases of either lowcalorie (diet) or caloric (regular) sweetened beverages are associated with increased
purchasing of calories from foods and especially higher consumption of caloricsweetened desserts. Contrary to the conclusions of Binkley and Golub (2007), Piernas
et al. (2015) showed that the consumers of diet beverages do not perform a healthier
dietary pattern with regards to their overall purchases.
Price Sensitivity and Healthy Food Purchasing
Nudging consumers towards healthier food consumption patterns is recognized as a
plausible policy approach to prevent obesity (Guthrie et al., 2015). One of the widely
discussed actions to improve the nutritional quality of food purchases has been pricebased interventions such as subsidies for healthy food and taxes for unhealthy food
(Faith et al., 2007). The effective implementation of such policies requires a detailed
understanding of consumers’ sensitivity to price changes (Epstein et al., 2010). In the
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previous literature, there are examples of both experimental and observational studies
which focus on the impact of changes in price on food purchasing patterns.
Experimental studies allow the manipulation of price levels and to draw causal
inferences. Observational studies, on the other hand, has the advantage of displaying
real-world responses to price through econometric analysis of actual purchase
transactions (Juhl and Jensen, 2014).
One of the assumptions in some of the past studies was that the demand response
sensitivity is independent of the direction of the price change, meaning that the value
of price elasticity does not change with respect to an increase or decrease in price
(Epstein et al., 2010; Andreyeva et al., 2010). However, a stream of research in the
marketing domain have proven that consumers can respond asymmetrically to
increases and decreases in price both in terms of their choice and purchase quantity
decisions (Khrisnamurthi et al., 1992; Kopalle et al., 1996; Bell and Lattin, 2000).
During a purchase occasion, consumers judge purchase price with respect to a standard
they set, namely the reference price (Monroe, 1973). Refence prices can be classified
as internal reference price and external refence price depending on the information
they are formed through. Internal reference price (IRP) is the reference price that the
individuals forms through their memory (e.g., past purchase prices of the same
product) whereas the external reference price (ERP) is formed through the stimulation
of external information available at the time of purchase (e.g., market price of similar
products) (Mazumdar et al., 2005). In the literature, there are different approaches to
how reference price can be operationalized (Krishnamurthi et al., 1992; Briesch, et al.,
1997; Mazumdar et al., 2005). One common operationalization for the internal
reference price in a purchasing occasion is using the price paid in previous purchases
of the same product (or brand) by the same unit of analysis (e.g., consumer or
household). In addition to the studies measuring IRP through an exponential
smoothing procedure of past purchases with a carryover parameter (Lattin and Buckin,
1989; Mazumdar and Papatla, 1995), several others have advocated the use of only the
most recent purchase price as a plausible measure of IRP due to consumers limited
ability to memorize earlier purchase prices (Krishnamurthi et al., 1992; Mayhew and
Winer, 1992; Talukdar and Lindsey, 2013; Yan et al., 2016). In their review,
Mazumdar et al. (2005) also confirmed that the most recent purchases strongly
determine the refence price in the current occasion.
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In this context, asymmetric response refers to the pattern in which the responsiveness
to an increase in price (loss) is different than the responsiveness to an equivalent
decrease in price (gain) compared to the reference price level (Krishnamurthi et al.,
1992). If the price sensitivity is not symmetric, two types of asymmetric patterns can
be observed when price movements are bidirectional with respect to the reference
price. Earlier research has advocated and empirically supported that consumers’
sensitivity is generally higher to an increase than to a decrease in price (Kalwani et al.,
1990; Putler, 1992; Hardie et al., 1993) in brand choice decision. In prospect theory,
Kahneman and Tversky (1979) explains this tendency with the so-called loss aversion,
which refers to the higher likelihood of avoiding losses compared to equivalent gains.
On the other hand, response to price decreases can also be situationally higher than
price increase. For example, Krishnamurthi et al. (1992) showed that nonloyal
consumers respond more strongly to price decreases than price increases in brand
choices, and loyal consumers responded more strongly to price decrease in purchase
quantity decision after a stock-out condition.
Talukdar and Lindsey (2013) argued that the direction of asymmetry in purchase
quantity responses to price should differ for healthy and unhealthy food categories.
Analyzing household-level scanner data from a supermarket in the US, Talukdar and
Lindsey (2013) found empirical support for their hypotheses that consumers’
sensitivity in terms of demand response is stonger for price decrease than price
increase in unhealthy food categories; whereas price increase has a stronger impact
than price decrease in healthy food categories. They based their assertion to the earlier
findings in the literature that consumers are impulsively inclined to overconsume
unhealthy foods due to higher perceived palatability and underconsume healthy foods
which are typically perceived less tasty (Raghunathan et al., 2006; Hausman, 2012).
In one part of their study, Yan et al. (2016) tested the same hypothesis for the
transactions of processed healthy and unhealthy food categories by UK households.
Yan et al. (2016) found that consumers’ demand responses for price decrease (gain) is
stronger than the responses for price increase (loss) in both unhealthy and healthy
categories. The findings of Talukdar and Lindsey (2013) and Yan et al. (2016) were in
line with respect to the demand responses to price changes for unhealthy food
categories but contradicting for what they defined as healthy categories. Yan et al.
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(2016) argued that the discrepancies can be related to the selection of healthy
categories in these two studies.
Several consumer, brand or product related factors can moderate the strength of the
negative effect price has on demand. According to Krishnamurthi and Raj (1991),
brand loyalty decreases price sensitivity in choice decision but increases price
sensitivity in purchase quantity decision. It has also been suggested that purchase
frequency and purchase volume negatively influence price sensitivity in choice
decision (Kim and Rossi, 1994). Erdem et al. (2002) suggested that brand credibility
decreases price sensitivity. According to Kaul and Wittink (1995), advertising have a
dual effect on price sensitivity: Price adveritising leads to lower prices and higher price
sensitivity while nonprice advertising helps to differentiate the brand and eventually
leads to lower price elasticity (Kaul and Wittink, 1995).
Nutrition claims have emerged as a product differentiation attribute that can alter
consumers’ perceptions and evaluations of the items in terms of their healthiness, taste,
quality (Andrews et al., 1998, Roe et al., 1999; Hamilton et al.,2000). Despite the
documented influence of nutrition claims on consumers’ product evaluation, only a
limited number of studies in recent years have focused on how the nutritional benefits
of items within food categories influence price sensitivity (Wertenbroch, 1998; Juhl
and Jensen, 2014; Parreño -Selva et al., 2014; Yan et al., 2016; Yan et al. 2017).
From a policy perspective, it is desirable that price promotions of foods with nutritional
benefits or extra charges on regular items that are high in unhealthy nutrients lead to
switching from regular items to relatively healthier alternatives within the same
category. Juhl and Jensen (2014) analyzed low-fat and full-fat yogurt purchases of
Danish households using scanner panel data to investigate the the impact of price
discounts for regular versus low-fat items on switching between these two types of
yogurt. based on households’ yogurt purchases, they identified three segments of
households. Their results suggested that the household segment typically buying fullfat yogurt react stronger to the price discounts of yogurt items with low-fat claims
compared to the price discounts of full-fat yogurt whereas the segment typically
buying low-fat yogurt displayed an opposite pattern, namely a higher sensitivity to the
price discounts for full-fat products than the price discounts for low-fat products. The
third segment, which is composed of households buying the cheapest (full-fat) yogurt
did not differ in terms of their choice responses to price decreases for items with and
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without low-fat claims. Overall, the authors found a higher likelihood of switching
from full-fat to low-fat items than the opposite by using price discounts, which is a
desirable tendency for fiscal policy interventions (Juhl and Jensen, 2014).
According to Wertenbroch (1998), consumers of relative virtue (relatively healthier)
options are more likely to respond to price discounts by purchasing larger quantities
compared to the consumers of relative vice (relatively unhealthy) products due to
consumers’ tendency to ration unhealthy purchases as a self-control mechanism. This
proposition was tested by analyzing supermarket sales data aggregated for different
food categories with vice (e.g., regular) and virtue (e.g., light) options. It was found
that demand reponse is overall less sensitive to price promotions of light products than
regular products (Wertenbroch, 1998). On the other hand, Parreño -Selva et al. (2014),
found an opposite effect among Spanish consumers in the form of a higher price
sensitivity for vice items (i.e., regular beer) in beer category compared to its relative
virtue alternative (alcohol-free beer) in their supermarket purchases. The authors argue
that the the effect of self-control is reversed due to the accumulated long-term regret
of not consuming vice item during a promotion (Parreño -Silva et al., 2014).
Yan et al. (2017), argue that the contradicting findings with regards to the effect of
price promotions for items with nutrition claims (relative virtue) on demand can be
related to the healthiness of the food category. Using household level scanner data
from the UK, they found support for the hypothesis that the effect of price promotion
for relative virtue items (e.g., low-fat) is stronger than vice (regular) items in healthy
food categories (i.e., baked beans, freesh fruit juices), whereas the opposite is true for
unhealthy food categories (i.e., crisps, beer) (Yan et al., 2017).
Yan et al. (2016), also extended the study by Talukdar and Lindsey (2013) by showing
that consumers exhibit asymmetric demand patterns to price increases and price
decreases not only on category level but also for items with and without nutritional
benefits within healthy and unhealthy categories. In all selected categories, consumers
were found to be less price sensitive to items with nutritional benefits compared to the
regular items and the authors explain this finding with the contention that consumers
attach higher brand equity to the items with nutrition benefits (Yan et al., 2016).
Moreover, when the direction of the price changes was considered, consumers were
found to be more sensitive to price decreases of items with nutritional benefits in
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healthy categories and more sensitive to price increases of items with nutritional
benefits in unhealthy categories (Yan et al., 2016).
Only few studies associated consumers’ health-consciousness with price sensitivity.
Using scanner data, Prasad et al. (2008) and Triverdi et al. (2016) estimated a healthdriven segment based on brand choices of regular versus relatively healthy items in
multi-category grocery purchases and found that the segment with higher health
consciousness was less price sensitive in their brand choice decisions. In addition,
Verhoef and Van Doorn (2016) also segmented consumers with respect to their
purchases of conventional items, items with sustainable labels, and items with health
labels. In their study, the segment characterized by health-label buyers reported lower
price consciousness than the segment comprising buyers of conventional items
(Verhoef and Van Doorn, 2016). However, the relationship between healthconsciousness and price sensitivity in terms of demand response has not been explored
in earlier studies.
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STUDY-1: SHOPPING BEHAVIORS AND SOCIODEMOGRAPHIC
CHARACTERISTICS AS DRIVERS OF (UN)HEALTHY FOOD
PURCHASING
Purpose
The prevalence of obesity and type 2 diabetes has reached alarming levels in Turkey
(OECD, 2017; IDF, 2017). Counteracting the increasing health problems and reducing
associated health costs have become very important public policy goals (T.C. Sağlık
Bakanlığı, 2013; T.C. Sağlık Bakanlığı, 2014). The purpose of this chapter is to
empirically analyze how sociodemographic and shopping related factors influence the
healthiness of food purchases in Turkey. In this study, the healthiness of food
expenditures is defined in two different ways. One measure of healthiness is the share
of households’ food spending for foods categories with added sugars. There is large
consensus among the public health community around the world that the consumption
of foods with added sugar content are detrimental to weight control and positively
associated with diet-related health issues (Lustig et al., 2012). The other measure of
healthiness within the scope of this study is the share of households’ food spending for
fruits, vegetables and legumes. The consumption of these categories is undisputedly
recommended both in Turkey and around the world for better weight control and a
healthier diet (Van Duyn and Pivonka, 2000; Leterme, 2002; T.C Sağlık Bakanlığı,
2016). Previous studies have investigated drivers of (un)healthy purchases in western
countries (Volpe et al., 2013; Pechey and Monsivais, 2015; Rudi and Çakır, 2017).
Results from studies using cross-sectional designs cannot contribute to the
understanding of the longitudinal relationship between purchasing behaviors,
household characteristics and (un)healthy purchases. To contribute to the body of
knowledge in food purchasing behavior and consumer health, this study analyzes a
large number of food purchases from a representative sample of Turkish households
(n=10,682) over a time span of two years. Instead of focusing on single category
purchases or subsets of (un)healthy categories, this study employs shopping basket
data to allow for a complete recording of the household’s food purchases. In Turkey,
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the retail environment is undergoing a constant modernisation, moving away from
open bazaars and traditional markets to national grocery chains (Kazancoglu and
Kursunluoglu Yarimoglu, 2018) which can impact the healthiness of food purchases
(Volpe et al., 2013; Rudi and Çakır, 2017; Pechey and Monsivais, 2015).
Consequently, this large-scale study provides valuable insights to support health
professionals and policymakers in improving public health. Results help target the
right consumer groups with potentially high consumption of sugary categories and low
consumption of fruits, vegetables, and legumes.
Methodology
3.2.1 Data
This study uses household panel data obtained from GfK Turkey. The panel data
contain 8.2 million transactions from 2.4 millon shopping trips of food purchases by a
representative sample of 10,682 households for the years 2015 and 2016. On average,
households remain in the panel for 15.8 months during the two-year period. The
participants in the household panel are provided with a barcode reader and they record
all their grocery purchases as they arrive home after each shopping trip. The items
without a barcode are recorded manually by the households. The variables in the raw
data include transaction date, universal product code, product and category
information, quantity bought, total price paid, purchasing channel, type of store and
whether the purchased item was on promotion. The transaction data are aggregated to
a monthly data set which results in 168,809 observations.
There are 113 different food categories in the data set for describing the purchases.
These food categories are classified as foods with high sugar or not. A food category
is classified as high in sugar if the items within a category typically contain added
sugars. Food categories with high amounts of natural sugar, like juice, are also
classified as high sugar especially because these categories often have added sugars in
Turkey. The market share of products without added sugars in the carbonated soft
drinks category (e.g., light coke) is low for the selected period in Turkey. Hence, this
product category is classified as a category with high sugar. The final classification is
provided in Appendix A (Table A.1) and used in the calculation of the dependent
variable representing unhealthy food purchases: the share of expenditure on foods with
high sugar (denoted as ESHS). On the other hand, the share of expenditure on fruits,
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vegetables and legumes are defined as a measure of healthy food purchasing (denoted
as ESFV). These dependent variables based on the share of expenditure on food
categories are adopted from the approach by Rudi and Çakır (2017) and Volpe et al.
(2013) in which they used the USDA classification of healthy (virtue) and unhealthy
(vice) categories to generate a measure for the healthiness of food purchases. In this
study, all food categories within the data set are classified as either having high sugar
or not. The first dependent variable (ESHS) is generated by calculating each
household’s percentage share of monthly expenditure on foods with high sugar.
Similarly, the second dependent variable is generated by calculating households’
percentage share of monthly expenditure on fruits, vegetables, and legumes. In
mathematical form, the dependent variables (ESHS and ESFV) can be expressed as
follows:
!"#"$% = 100 ∗

∑+ !$%+ | . ∈ 0
∑1+23 !$%+

(3.1)

!"45$% = 100 ∗

∑+ !$%+ | . ∈ 6
∑1+23 !$%+

(3.2)

The dependent variables ESHSit and ESFVit are calculated for each household i and
each month t. When computing the dependent variable, g=1, …, G denotes food
categories and Eitg refers to the expenditures in Turkish lira (TRY) for household i,
month t and food category g. The subset ω denotes those categories of g that are
defined as foods with high sugar (see Table A.1 in Appendix A). The subset 6 denotes
the categories of fruits, vegetables, and legumes. The dependent variable ESHSit then
becomes the expenditure on food categories with high sugar divided by the total
expenditure on all food categories whereas ESFVit becomes the expenditure on fruits,
vegetables, and legumes divided by the total expenditure on all food categories. This
share is multiplied by 100 to obtain percentage values between 0 and 100.
For each household i and month t, different time-varying variables that describe the
purchasing behaviours are computed as explanatory variables (Table 3.1 summarizes
these variables and the rationale for inclusion based on the literature review).
ShoppingFrequencyit is the number of shopping trips, BasketSizeit is the number of
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purchased items, Promotionit refers to the proportion of items purchased on promotion
to the total number of items purchased. Households in the data set make their purchases
at different store types, namely, open bazaars, beauty and cosmetic stores, discounters,
groceries, local chains, national chains, single supermarkets, traditional channels. The
share of purchases for each store type is computed for each household i and month t to
measure the store type preference (StoreTypeit with Open Bazaars as baseline for
identification).
The panel data also hold household-specific variables, such as the household size
(HHsizei) and if the household’s shopping responsible is female (Femalei). In addition,
the households are described in terms of the household composition (FamilyTypei),
income (Incomei) and the education of the household head (Educationi). The data also
have information about the region of residence of the households (Regioni) and their
community size (CommunitySizei). Table 3.1 summarises the levels of each household
characteristic as well as the rationale for variable inclusion in the upcoming model
based on the literature review. Table 3.2 provides the mean and standard deviation of
the variables.
Table 3.1 : Explanatory variables and rationale for inclusion (Study-1).
Variable

Definition

Rationale for Inclusion

Shopping Frequency

Number of shopping trips by
household i in month t

Frequent shopping may lead to higher
exposure to unhealthy items whereas it
may also encourage the purchasing of
fresh and healthy items due to shorter
shelf life (Rudi and Çakır, 2017, Pechey
and Monsivais, 2015).

Basket Size

Number of different items
purchased during shopping
trips by household i in
month t

The share of expenditure on (un)healthy
foods is expected to vary depending on
how many different items are purchased
throughout the shopping trips (Pechey
and Monsivais, 2015).

Promotion Occurrence

Share of items that are
purchased with a price or
gift promotion by household
i in month t

Consumers respond differently to
promotional discounts of healthy and
unhealthy foods (Parreño -Selva et al.,
2014; Mishra and Mishra, 2011; Yan et
al., 2017; Hawkes, 2009)
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Table 3.1 (continued) : Explanatory variables and rationale for inclusion (Study-1).
Variable

Definition

Rationale for Inclusion

Choice Share of Store
Type

Variables representing the
proportion of shopping trips
by store type for household i
in month t: 1) Open Bazaar,
2) Beauty and Cosmetic
Stores, 3) Discounters, 4)
Groceries, 5) Local Chains,
6) National Chains,7) Single
Supermarkets, 8) Traditional
Channels, 9) Others

Choosing certain types of stores by
households is expected to influence
(un)healthy purchases due to different
assortment and pricing strategies (Volpe
et al., 2013; Rudi and Çakır, 2017;
Pechey and Monsivais, 2015, Demmler
et al., 2018, Rischke et al., 2015).

Gender of Shopping
Responsible

Binary variable indicating
the gender of the household
member who is mainly
responsible for grocery
shopping (female=1 /
male=0)

Gender differences in weight control
and healthy eating motives (Wardle et
al., 2004), as well as differences in
impulsivity and hedonic consumption
have been reported in previous research
(Tifferet and Herstein, 2012; Anic et al.,
2014).

Household Size

Number of members in the
household

Price sensitivities and food budget
allocation for large households may be
different than for small households
(Richardson et al., 1996; Rudi and
Çakır, 2017)

Life Stage

Binary variables indicating
the composition of
household with following
levels: 1) Families with no
children, 2) Families with
children, 3) Empty Nesters,
4) Retired family

Presence of children in the household
and life stage of household members
influence consumption patterns
(Wilkes, 1995; Neulinger and Simon,
2011).

Income

Total monthly income of the
household with following
levels 1) Below 1,000 TL, 2)
Between 1,001-3,000 TL, 3)
Between 3,001-5,000 TL, 4)
Between 5,001-10,000 TL,
5) Above 10,001 TL 6) Not
reported

Higher income leads to a better diet
quality (Darmon and Drewnowski,
2015) and lower intake of added sugars
(Thompson et al., 2009).

Education

Binary variables indicating
the education level of the
household head with
following levels:
1) No education, 2) Primary
education, 3) Secondary
education, 4) Higher
education

Higher education is associated with
higher health knowledge and health
consciousness (Wardle et al., 2000), as
well as lower intake of added sugars
(Thompson et al., 2009).
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Table 3.1 (continued) : Explanatory variables and rationale for inclusion (Study-1).
Variable

Definition

Rationale for Inclusion

Binary variables
representing the
geographical region where
the household resides with
following levels: 1)
Marmara, 2) Mediterranean,
3) Eastern Anatolia, 4)
Aegean, 5) Southeast
Anatolia, 6) Central
Anatolia, 7) Black Sea

Region

Food consumption and purchasing
habits may differ based on geographical
region, due to different food
environments and access to food (Casini
et al., 2015; Kearney, 2010; Reilly and
Wallendorf, 1987).

Community Size

Binary variables
representing the population
of the neighbourhood where
the household resides with
following levels: 1) Less
than 20,000, 2) Between
20,000-49,999, 3) Between
50,000-99,999, 4) Between
100,000-499,999, 5) More
than 500,000

Food consumption and purchasing
habits may differ based on the degree of
urbanisation due to different food
environments and access to food (Casini
et al., 2015; Kearney, 2010; Reilly and
Wallendorf, 1987).

Price Index

Set of variables indicating
the average unit price for
each food category in month
t

Since the dependent variable is
measured as a share of total food
expenditure, it is likely to be affected by
changes in prices of food categories and
included as a vector of control variables
(Rudi and Çakır, 2017).

The next section describes the model to analyse the impact of purchasing behaviours
and household characteristics on ESHS and ESFV.
Table 3.2 : Descriptive statistics of the sample (Study-1).
Variable
Share of expenditure on foods with high sugar (%) , M (SD)
Share of expenditure on fruits, vegetables, legumes (%) , M (SD)
Shopping frequency (monthly) , M (SD)
Basket size (items per month) , M (SD)
Share of items on discount within monthly basket (%) , M (SD)

Statistic
17.94
18.40
14.45
49.42
3.40

Choice of Store Type (% of shopping trips)
Open bazaar store choice
Beauty store choice
Discounter store choice
Grocery store choice
Local chain store choice
National chain store choice
Single supermarket store choice
Traditional channel store choice
Other store choice

9.30
0.02
30.72
16.51
16.53
10.99
1.90
12.93
1.10
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(12.17)
(15.35)
(11.32)
(33.13)
(7.55)

Table 3.2 (continued) : Descriptive statistics of the sample (Study-1).
Variable
Household Income (% of households)
Income below 1,000 TL
Income between 1,001-2,000 TL
Income between 2,001-3,000 TL
Income between 3,001-5,000 TL
Income between 5,001-7,500 TL
Income between 7,501-10,000 TL
Income above 10,001 TL
Income not reported

Statistic
10.63
35.61
26.24
16.39
4.46
1.27
1.16
4.23

Education Level of Household Head (% of households)
No education
Primary school
Secondary school
Technical high school
High school
College
Open university
University
Master, PhD or Medicine

1.09
21.97
12.41
11.30
15.29
8.50
6.55
18.80
4.09

Female shopping responsible (% of households)

64.52

Household size , M (SD)

3.70

Family Type (% of households)
Families with children
Families without children
Empty nesters
Retired families

70.41
13.18
13.08
3.32

Region (% of households)
Aegean region
Black Sea region
Central Anatolia region
Eastern Anatolia region
Marmara region
Mediterranean region
Southeastern Anatolia region

16.69
6.90
19.69
6.66
32.24
11.39
7.70

Community Size (% of households)
Community size less than 20,000

3.38

Community size 20,000-49,999
Community size 50,000-99,999
Community size 100,000-499,999
Community size bigger than 500,000

6.18
8.23
61.00
21.21

(1.37)

3.2.2 Model
Two linear mixed effects models are estimated to test the impact of purchasing
behaviours and household characteristics on the share of expenditure on foods with
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high sugar as well as on the share of expenditure on fruits, vegetables, and legumes in
the longitudinal data. These models account for unobserved heterogeneity for each
household (µi) and each time period (i.e., month, θt) by using random effects (see, e.g.,
Verbeke and Molenberghs, 2009). In addition to the explanatory variables described
in the previous section, price indices are included as a control variable in a similar way
as in the study of Rudi and Çakır (2017). The dimension of the price variables is
reduced into 38 price indices by using principal component analysis instead of directly
using 113 price variables for each food category. These 38 components explain 90
percent of the variation in monthly category prices and they are included as additional
explanatory variables in the model (PriceIndext). For household i and month t, the two
models (with error term ε) are specified as follows:
!"#"$% = 7 + 9:; "ℎ=>>?@.4ABCDB@EF$% + 9G: HIJKBL"?MB$%
X

+ 9NO PA=Q=L?=@$% + R 9:S(U) "L=ABWF>B$%
U2Y

+ 9ZZ: ##J?MB$ + 91 4BQI[B$
]

a

+ R 9;S(\) 4IQ?[FWF>B$ + R 9^(_) `@E=QB$
\2Y

_2Y
g

N

+ R 9b(c) !dDEIL?=@$ + R 9O(e) fB.?=@$
c2Y

e2Y

O

+ R 9h:(i) j=QQD@?LF"?MB$
i2Y
:

+ R kN^(l) PA?EB`@dBm% + n$ + o% + p$%
l23
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(3.3)

!"45$% = 7 + 9:; "ℎ=>>?@.4ABCDB@EF$% + 9G: HIJKBL"?MB$%
X

+ 9NO PA=Q=L?=@$% + R 9:S(U) "L=ABWF>B$%
U2Y

+ 9ZZ: ##J?MB$ + 91 4BQI[B$
]

a

+ R 9;S(\) 4IQ?[FWF>B$ + R 9^(_) `@E=QB$
\2Y

_2Y
g

N

+ R 9b(c) !dDEIL?=@$ + R 9O(e) fB.?=@$
c2Y

e2Y

O

+ R 9h:(i) j=QQD@?LF"?MB$
i2Y
:

+ R kN^(l) PA?EB`@dBm% + n$ + o% + p$%

(3.4)

l23

Following common practice, the unobserved random effects of households and timeperiods are specified as a normal mixing distribution: µi ~ N(0, Vi) and θt ~ N(0, Vt)
(see, e.g., Verbeke and Molenberghs, 2009). All parameters are estimated using the
restricted maximum likelihood approach implemented in the lme4 package in the
statistical programming language R (Bates et al., 2015).
Findings
The estimation results for ESHS and ESFV models are provided in Table 3.3 and Table
3.4 respectively. All of the time-variant explanatory variables related to purchasing
behaviour show significant effects on both models. Larger shopping baskets increase
the share of expenditure on foods with high sugar and decrease ESFV. The number of
shopping trips has a negative and significant relationship with ESHS and a positive
and significant relationship with ESFV. In line with earlier findings in the literature,
higher rates of promotional purchasing are associated with a higher share of
expenditure on foods with high sugar and a lower share of expenditure on fruits,
vegetables, and legumes.
Results show that the intensity of choosing different store types during a month has
significant impact on ESHS and ESFV. The share of shopping trips at open bazaars is
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considered as the baseline category in both models. An increase in the share of
purchases at all other store types substantially increases the share of households’
expenditure on foods with high sugar and decreases the share of expenditure on fruits,
vegetables, and legumes. Among these, the more intense choice of beauty stores,
discounters and chains (national and local) causes the highest relative increase in
ESHS. The more intense usage of small-scale groceries, traditional channels and single
supermarkets leads to a relatively lower share of expenditure on foods with high sugar
compared to the modern retail formats. On the other hand, the more intense choice of
beauty stores and discounters in a month is associated with the highest relative
decrease in ESFV.
The results in Table 3.3 and Table 3.4 suggest that household characteristics are also
associated with the healthiness of food purchases. In line with the previous literature,
the share of expenditure on foods with high sugar is significantly lower for households
with higher income and education. Income variables show significant influence on the
dependent variable as soon as households earn more than 3,000 TL per month. The
share of expenditure on foods with high sugar has a significant drop for each higher
income level. Education leads to a significantly lower share of expenditure on foods
with high sugar when the head of the household holds a university degree. Even though
ESFV increases with higher education levels, income has no significant association
with ESFV. Among the different family types, retired families and empty nesters have
a relatively lower share of expenditure on foods with high sugar compared to younger
families. Presence of children within the household significantly increases the share of
expenditure on foods with high sugar compared to other family types. However, none
of the family types have a significant impact on ESFV. Household size has a negative
impact on ESHS. The share of expenditure on foods with high sugar decreases as the
household size increases. The impact of household size on ESFV is insignificant. The
gender of the shopping responsible does not influence any of the two dependent
variables significantly.
In addition, the findings suggest significant regional differences in terms of the
households’ share of expenditure on foods with high sugar. Marmara region is used as
the baseline category because it is the most populous and cosmopolitan region of
Turkey with diverse food cultures and consumption patterns within the region.
Households from the seaside regions in the west and south, namely, Aegean and
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Mediterranean regions, exhibit a higher share of expenditure on foods with high sugar.
Households living in Southeast Anatolia, Central Anatolia and the Black Sea regions
are not significantly different compared to Marmara region in terms of ESHS.
Households from Eastern Anatolia have a significantly lower share of expenditure on
foods with high sugar. Compared to Marmara region, households residing in Eastern
Anatolia region have the highest increase in the share of expenditure on fruits,
vegetables, and legumes. Living in Black Sea and Central Anatolia regions also have
a positive association with ESFV. However, living in Aegean and Mediterranean
regions is negatively associated with ESFV. The results also indicate an inverse
relationship between the size of the neighbourhood community and the share of
expenditure on foods with high sugar. Households living in communities larger than
500,000 residents have the lowest share of expenditure on foods with high sugar
whereas the purchases of households in the areas with a population of less than 20,000
have higher share of this share. The share of expenditure on fruits, vegetables, and
legumes is not significantly associated with the community size.
Price indices are included as a control variable in the model and not presented in Table
3.3 and Table 3.4 for brevity. Most parameter estimates of price indices are negative,
following the common law of demand. Most of the price indices are not significant at
the 10 percent level. This can be explained by the explanatory power of the random
effects which capture common unobserved effects across households and months.
Nevertheless, the price indices remain an important control variable to rule out that
variation in the dependent variable is attributed to price changes (Rudi and Çakır,
2017).
As a robustness check, standard errors and 95 percent confidence intervals of the
parameter estimates are also computed using a bootstrap resampling approach (Efron,
1987). This ensures that the significance testing of the model is not biased by the large
sample size or violations of the distributional assumptions. In summary, there were no
differences observed in significance testing when the 95% confidence intervals (from
1,000 bootstrap samples) were compared to the significance levels in Table 3.3 and
Table 3.4. All explanatory variables were also tested for multi-collinearity using the
variance inflation factor (VIF). All VIF values are well below the recommended
threshold of 10 (see, e.g., Dias et al., 2016). Hence, multi-collinearity problems were
not found.
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Table 3.3 : Estimates of model coefficients (Dependent Variable: ESHS).
Variable
Basket Size
Shopping Frequency
Promotion

Estimate
0.036***
-0.090***
4.325***

Std. Error
0.001
0.005
0.486

z value
24.53
-18.10
8.90

Pr(>|z|)
0.0000
0.0000
0.0000

Share of Store Type
(Baseline: Open Bazaar)
Beauty
Discounters
Groceries
Local Chains
National Chains
Single Supermarkets
Traditional Channel
Other Stores

34.317***
23.510***
19.888***
20.382***
22.024***
19.415***
17.875***
21.395***

6.675
0.231
0.261
0.247
0.268
0.424
0.302
0.468

5.14
101.66
76.07
82.37
82.16
45.75
59.21
45.68

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Female Shopping Responsible
Household Size

-0.079
-0.201***

0.148
0.051

-0.53
-3.94

0.5932
0.0001

Family Type
(Baseline: Retired Family)
Family with Children
Family without Children
Empty Nesters

4.086***
3.072***
0.795*

0.398
0.433
0.426

10.26
7.10
1.86

0.0000
0.0000
0.0622

Income
(Baseline: Income Below 1,000)
Income 1,001-3,000 TL
Income 3,001-5,000 TL
Income 5,001-10,000 TL
Income Above 10,001
Income Not Reported

-0.127
-0.532**
-1.090***
-1.369***
-0.409

0.174
0.212
0.274
0.483
0.276

-0.73
-2.51
-3.97
-2.83
-1.48

0.4680
0.0122
0.0001
0.0046
0.1388

Education
(Baseline: No Education)
High Educated
Medium Educated
Low Educated

-1.406**
-0.640
-0.498

0.716
0.710
0.705

-1.96
-0.90
-0.71

0.0495
0.3671
0.4799

Region
(Baseline: Marmara Region)
Mediterranean Region
Eastern Anatolia Region
Aegean Region
Southeastern Anatolia Region
Central Anatolia Region
Black Sea Region

1.416***
-0.816***
1.898***
0.287
0.233
0.290

0.235
0.291
0.211
0.288
0.195
0.287

6.04
-2.81
9.00
1.00
1.19
1.01

0.0000
0.0050
0.0000
0.3192
0.2336
0.3129

Community Size
(Baseline: Less than 20,000)
Comm. Size 20,000-49,999
Comm. Size 50,000-99,999
Comm. Size 100,000-499,999
Comm. Size Bigger Than 500,000

-1.400***
-1.608***
-1.553***
-1.629***

0.429
0.407
0.357
0.382

-3.27
-3.95
-4.35
-4.26

0.0011
0.0001
0.0000
0.0000

Intercept

-2.287**

0.939

-2.43

0.0149
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Table 3.3 (continued): Estimates of model coefficients (Dependent variable: ESHS).
Variable
Price Indices
n (households)
T (months)

Estimate
Std. Error
Included
10,682
1 – 24
(mean 15.8)
nxT
168,809
R2
0.426
Note: ***p<0.01 , **p<0.05 , *p<0.10

z value

Pr(>|z|)

Table 3.4 : Estimates of model coefficients (Dependent variable: ESFV).
Variable
Basket Size
Shopping Frequency
Promotion

Estimate
-0.006***
0.049***
-12.034***

Std. Error
0.002
0.005
0.527

z value
-4.04
9.16
-22.85

Pr(>|z|)
0.0000
0.0000
0.0000

Share of Store Type
(Baseline: Open Bazaar)
Beauty
Discounters
Groceries
Local Chains
National Chains
Single Supermarkets
Traditional Channel
Other Stores

-74.202***
-62.741***
-56.106***
-55.635***
-59.126***
-54.295***
-61.147***
-62.232***

7.200
0.250
0.283
0.268
0.290
0.460
0.327
0.506

-10.31
-250.69
-198.15
-207.62
-203.66
-117.97
-187.17
-122.88

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Female Shopping Responsible
Household Size

0.031
0.071

0.166
0.057

0.19
1.26

0.8532
0.2074

Family Type
(Baseline: Retired Family)
Family with Children
Family without Children
Empty Nesters

-0.396
-0.632
-0.021

0.448
0.487
0.479

-0.88
-1.30
-0.04

0.3769
0.1940
0.9650

Income
(Baseline: Income Below 1,000)
Income 1,001-3,000 TL
Income 3,001-5,000 TL
Income 5,001-10,000 TL
Income Above 10,001
Income Not Reported

-0.279
-0.032
0.465
0.351
0.039

0.192
0.233
0.301
0.531
0.302

-1.46
-0.14
1.54
0.66
0.13

0.1454
0.8893
0.1225
0.5084
0.8985

Education
(Baseline: No Education)
High Educated
Medium Educated
Low Educated

2.898***
2.091***
1.567**

0.803
0.796
0.791

3.61
2.63
1.98

0.0003
0.0086
0.0474
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Table 3.4 (continued): Estimates of model coefficients (Dependent variable: ESFV).
Variable
Region
(Baseline: Marmara Region)
Mediterranean Region
Eastern Anatolia Region
Aegean Region
Southeastern Anatolia Region
Central Anatolia Region
Black Sea Region
Community Size
(Baseline: Less than 20,000)
Comm. Size 20,000-49,999
Comm. Size 50,000-99,999
Comm. Size 100,000-499,999
Comm. Size Bigger Than 500,000

Estimate

Std. Error z value

Pr(>|z|)

-0.763***
-0.160
-1.198***
2.451***
0.719***
1.026***

0.263
0.325
0.236
0.322
0.219
0.321

-2.90
-0.49
-5.08
7.61
3.28
3.19

0.0037
0.6223
0.0000
0.0000
0.0010
0.0014

0.518
0.190
-0.166
-0.260

0.477
0.453
0.396
0.425

1.09
0.42
-0.42
-0.61

0.2772
0.6753
0.6758
0.5416

1.054

66.22

0.0000

Intercept
Price Indices
n (households)
T (months)

69.782***
Included
10,682
1 – 24
(mean 15.8)
nxT
168,809
R2
0.581
Note: ***p<0.01 , **p<0.05 , *p<0.10
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STUDY-2: CONSISTENCY OR BALANCING? CHOICE OF NUTRITION
CLAIMS AND HEALTHINESS OF FOOD PURCHASES
Purpose
Previous studies have shown that choosing food with nutrition claims can lead to
overconsumption or license subsequent unhealthy choices (Wansink and Chandon,
2016). However, research focusing on systematic cross-category effects in real-life
settings is missing. To address this gap, the purpose of this study is to understand how
the choice of foods with nutrition claims in grocery stores is associated with the
healthiness of grocery expenditures on a weekly level and to explore the role of product
category characteristics (hedonic vs utilitarian) on this relationship by analyzing
longitudinal household purchase data. This study focuses on the following research
questions:
rq 2.1 : Do choices with nutrition claims within food categories lead to healthier overall
food purchasing patterns (consistency) or balancing health and pleasure goals with
more unhealthy food purchases?
rq 2.2 : Does the consistent or balancing behavior depend on choosing foods with
nutrition claims in hedonic versus utilitarian categories?
Recent studies exploring the dynamics of goal management suggest that the
consistency or balancing between multiple actions in the presence of conflicting goals
are determined by whether the inital action is perceived as a progess towards or
commitment to a goal (Fishbach and Shaddy, 2016). In the case of goal progress,
consumers perceive that they made a satisfactory action to reach the goal and can
engage in balancing behavior in the subsequent or simultaneous actions. On the other
hand, actions that are not perceived satisfactory for attaining a goal activate
commitment, which in turn reinforces consistent behavior among the actions (Fishbach
and Dhar, 2005; Fishbach and Zhang, 2008; Laran and Janiszewski, 2009). Hedonic
foods with nutrition claims such as light coke, low-sugar biscuits or low-fat chips can
be seen as multifinal means aiming to serve health and pleasure goals at the same time.
However, as the goal-systems theory suggests, a mean serving multiple conflicting
47

goals is less effective in satisfying each of these goals compared to a mean serving a
single goal (Kopetz et al., 2012, Kruglanski et al., 2015). This conflict is supposed to
be less pronounced, if not non-existent, in utilitarian foods with nutrition claims such
as low-fat yogurt or whole-grain pasta because these products are purchased and
consumed more with utilitarian motivations such as satiation rather than hedonic
pleasure (Belei et al., 2012). From a goal management perspective, purchasing hedonic
and utilitarian foods with nutrition claims is demonstrated in Figure 4.1.

Figure 4.1 : Buying items with nutrition claims and goal management.
Drawing on the goal management literature, this study proposes that the choice of food
items with nutrition claims within a hedonic category will lead consumers to purchase
less in other unhealthy categories (which is defined as sugary categories for this study)
by maintaining the commitment to the health goal because the self-control mechanism
will remain active due to the unsatisfactory action. On the other hand, it is proposed
that choosing items with nutrition claims within utilitarian categories will cause a
perceived goal progress and will deactivate self-control. Therefore, indulgent behavior
is expected upon purchasing utilitarian food with nutrition claims.
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Figure 4.2 : Proposed cross-category effects of purchases with nutrition claims.
Methodology
4.2.1 Data
The relationship between the purchases of items with nutrition claims and the
healthiness of overall food purchases is not suitable to assess in an experimental
setting. This research rather requires observational data containing real purchases in
grocery setting. In order to answer the research questions, this study uses household
panel data from GfK collected in 2015 and 2016 in Turkey. The dataset contains food
purchases of a representative sample of more than 10,000 households over a time span
of two years. In this study, each household’s purchase transactions are aggregated to
weekly basket data. For a number of food categories, item level information about
whether the product has a nutrition claim is available. Among them, three hedonic
categories (Carbonated Soft Drinks, Biscuits, Chips) and four utilitarian categories
(Yogurt, Milk, Pasta, Bread) with sufficient number of purchasing transactions are
selected for the analyses in this study. Relatively healthy options within Carbonated
Soft Drinks and Biscuits categories feature claims related to reduced sugar content
(hedonic claim for hedonic food). The food with nutrition claims in Chips, Yogurt and
Milk feature claims related to reduced fat content (hedonic claim for hedonic food:
Chips; and hedonic claim for utilitarian food: Yogurt and Milk). The relatively healthy
options in Pasta and Bread categories feature claims related to fibre and whole grain
content (functional claim for utilitarian food). Nutrition claims related to the sugar and
fat content are negative claims and consumers who buy these kinds of products aim to
avoid the negative content. On the other hand, nutrition claims related to the fibre or
grain content of the item are positive claims and consumption of these type of items
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corresponds to approaching these positive nutrients. This different set of food
categories (hedonic vs. utilitarian) with different types of claims (avoidance from
content vs. approach to content) allows to control whether the proposed cross-category
effects occur due to the hedonic/utilitarian nature of the food or due to certain types of
nutrition claim. The classification of selected categories is summarized in Figure 4.3.

Figure 4.3 : Classification of focal categories.
Key descriptive statistics of the study sample are provided in Table 4.1. The share of
transactions with nutrition claims among the selected categories varies between 2.7 %
(Chips) and 34.2 % (Milk).
Table 4.1 : Key descriptive statistics (Study-2).
Variable
Share of weekly expenditure on foods with high sugar (%) , M (SD)
Basket expenditure (TRY/week) , M (SD)
Shopping frequency (week) , M (SD)

Statistic
18.95
85.50
3.93

(20.79)
(79.77)
(3.04)

Share of sugary items on discount within basket (%) , M (SD)
Share of nonsugary items on discount within basket (%) , M (SD)

1.11
2.31

(5.04)
(7.90)

Store Type ( % share of wallet)
Open bazaar
Beauty store
Discounter store
Grocery store
Local chain
National chain
Single supermarket
Traditional channel
Other store choice

12.09
0.02
26.90
14.73
16.35
11.14
1.93
15.62
1.21

Transactions with Nutriton Claims (% of category transactions)
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Carbonated Soft Drinks
Biscuits
Chips
Yogurt
Milk
Pasta
Bread

8.67
3.37
2.69
6.10
34.23
3.11
7.27

Penetration of Items with Nutrition Claims (% of households)
Carbonated Soft Drinks
Biscuits
Chips
Yogurt
Milk
Pasta
Bread

23.82
23.94
14.93
31.08
80.49
16.53
52.57

4.2.2 Model
The dependent variable in this study is constructed as the share of weekly expenditure
of households on foods with high sugar. In order to generate this variable, 113 food
categories in the dataset were classified as having high sugar or not (Appendix A,
Table A.1). Thereafter, weekly share of food expenditure on categories with high sugar
were calculated. This variable is used as an indicator of unhealthy purchases for the
weekly basket for two reasons. First, there is a large consensus regarding the
unhealthiness of added sugars and its intake is closely associated with obesity and
type-2 diabetes (Malik et al., 2006; Johnson, 2016). Second, foods with sugar content
are easier to identify for the lay consumers as unhealthy categories and are therefore
subject to less ambiguity in their healthiness evaluations (Bucher et al., 2015). In
mathematical form, the dependent variable (ESHS) for each household i and week t is
expressed as follows:
!"#"$% = 100 ∗

∑+ !$%+ | . ∈ 0
∑1+23 !$%+

(4.1)

Eigt denotes households’ overall expenditures and g = 1, ..., G denotes all food
categories in the purchase data. The subset 0 denotes the categories that are defined
as foods with high sugar. Consequently, the dependent variable can take values
between 0 and 100 and varies across households and weeks. The following model is
constructed in order to analyze the effect of choosing the options with nutrition claims
within different food categories:
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!"#"$% = k$ + R 9:qh(r) "ℎIABsj$% + R 9Gh(r) HDFjILB.=AF$%
r

r

+ 9Gb ln(HIJKBL!m>)$% + 9:; "ℎ=>4ABC$%
+ 9:N "D.PA=Q$% + 9qN s=@"D.PA=Q$%
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U

+ R 9:b(\) W?QBPBA?=d% + R 9N^(v) PA?EB`@dBm%
\

v

+ p$%

(4.2)

In this model, ShareNCit is the main variable of interest. It represents the share of
healthy items with nutrition claims within each of the selected category (d = 1, ..., 7)
by household i during week t. The interpretation of the coefficients is as follows:
If βSNC < 0, higher preference for items with nutrition claims is associated with a
decrease in unhealthy (sugary) purchases in the weekly basket.
If βSNC > 0, higher preference for items with nutrition claims is associated with an
increase in unhealthy (sugary) purchases in the weekly basket.
If βSNC = 0, higher preference for items with nutrition claims is not associated with
unhealthy (sugary) purchases in the weekly basket.
BuyCategoryit is a set of dummy variables for each category representing the main
effect of whether category d is purchased by the household i during week t (regardless
of being a healthy or regular option). This variable controls for the main effect of
category purchase incidence. Additional control variables that have been shown to
affect the overall healthiness of shopping baskets are also used in the model (Rudi and
Çakır 2017; Volpe et al., 2013):
ln(BasketExpit) represents the size of the weekly basket in terms of its monetary value
taken by the natural logarithm. ShopFreqit is the number of shopping trips by
household i during week t. SugPromit is the rate of items with high sugar in the weekly
basket purchased on promotion. NonSugPromit is the rate of non-sugary items in the
weekly basket purchased on promotion. StoreExpShareit is a set of control variables
representing the share of each household’s weekly expenditure across k different store
types. PriceIndext is the set of control variables representing the average price level of
each category in week t. Household fixed effects are represented by γi and the error
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term is represented by εit. Parameters are estimated using one-way fixed-effects
approach (Croissant and Millo, 2008) and cluster-robust standard errors are computed
to control for heteroscedasticity and serial-autocorrelation (Arellano, 1987).
The main model includes all categories in the calculation of the dependent variable
(also the seven categories in which nutrition claim choice is assumed to affect the
basket healthiness). As a robustness check, seven additional models are estimated in
order to estimate how the results are affected for the basket net of each focal category
entering the dependent variable. Consequently, these seven additional models exclude
one by one the expenditure of the seven focal categories from the calculation of the
dependent variable. This allows to analyze the impact of choices with nutrition claims
in each of the selected categories on the rest of the basket. As an example, the response
variable net of Carbonated Soft Drink expenditures (!"#"′) is defined as follows:
!"#"′$% = 100 ∗

(∑+ !$%+ | . ∈ 0) − !$%,h:z
(∑1+23 !$%+ ) − !$%,h:z

(4.3)

where !$%,h:z refers to the expenditure on carbonated soft drinks in Turkish Lira (TRY)
by household i in week t.
Findings
The parameter estimates for the main model are provided in Table 4.2. The estimation
results of the model show that the share of choosing the alternatives with nutrition
claims over regular items in carbonated soft drinks is associated with a lower share of
expenditure on foods with high sugar (βSNC, CSD = -1.212 , p < 0.01). Similarly, the
higher share of items with nutrition claims for purchases in Biscuits category also
results in a lower share of expenditure on foods with high sugar (βSNC, Biscuits = -1.930
, p <0.01). Share of chips with nutrition claims during a shopping week also has a
negative but insignificant impact on the share of households’ expenditure on foods
with high sugar (βSNC, Chips = -0.341 , p > 0.10). On the other hand, as the households
prefer relatively healthy alternatives with nutrition claims in Yogurt and Milk
categories, the share of expenditure on foods with high sugar significantly increases
(βSNC, Yogurt = 0.583 , p < 0.01 ; βSNC, Milk = 0.531 , p < 0.01) . Similarly, the higher share
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of relatively healthy options with nutrition claims within the bread category is
associated with a significant increase in the expenditure on foods with high sugar (βSNC,
Bread =

0.667 , p < 0.01) . Choosing relatively healthier pasta items with nutrition claims

also increases the dependent variable but the effect is not significant (βSNC, Pasta = 0.392,
p > 0.10).
Table 4.2 : Estimation results for the main model (Study-2).
Variable
ShareNC CSD
BuyCategory CSD
ShareNC Biscuits
BuyCategory Biscuits
ShareNC Chips
BuyCategory Chips
ShareNC Yogurt
BuyCategory Yogurt
ShareNC Milk
BuyCategory Milk
ShareNC Pasta
BuyCategory Pasta
ShareNC Bread
BuyCategory Bread
ln(BasketExp)
ShopFreq
SugProm
NonSugProm
StoreExpShare (Discounter)
StoreExpShare (Grocery)
StoreExpShare (Local Chain)
StoreExpShare (National Chain)
StoreExpShare (Single Supermarket)
StoreExpShare (Traditional Channel)
StoreExpShare (Beauty Store)
StoreExpShare (Other Store)
PriceIndex
TimePeriod
Household Fixed Effects
N (households)
T (weeks)

Estimate
-1.212***
7.335***
-1.930***
8.154***
-0.341
0.022
0.583***
-2.870***
0.531***
-1.264***
0.392***
-1.064***
0.667***
-4.109***
-2936***
0.473***
64.947***
-23.898***
20.397***
15.203***
17.659***
19.699***
16.195***
14.614***
32.082***
18.520***
Included
Included
Included
10,682
1 – 105
(mean 15.8)
620,845
0.145

Std. Error
0.235
0.087
0.258
0.074
0.361
0.073
0.160
0.058
0.087
0.064
0.293
0.058
0.135
0.079
0.065
0.016
0.668
0.362
0.177
0.228
0.195
0.210
0.423
0.225
4.630
0.409

t value
-5.155
84.264
-7.483
109.682
-0.944
0.297
3.635
-49.631
6.123
-19.857
1.341
-18.215
4.958
-51.813
-45.361
29.603
97.171
-66.063
114.998
66.717
90.473
93.827
38.286
64.843
6.929
45.256

Pr(>|t|)
0.000
0.000
0.000
0.000
0.345
0.766
0.000
0.000
0.000
0.000
0.180
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

nxT
Adjusted R2
Note: ***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Table 4.3 summarizes the estimation results of the key independent variables for the
seven additional models as a robustness check. Each of these models exclude one of
the focal categories from the calculation of the dependent variable in order to observe
the effect of buying items with nutrition claims in a focal category on the compostion
of expenditures in the rest of the weekly basket. In line with the main model, the
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preference for items with nutrition claims in carboated soft drinks and biscuits has a
negative and significant association with the share of sugary expenditures in the rest
of the basket. Also, the coefficient of ShareNC is negative but insignificant in chips
category. On the other hand, increasing preference for items with nutrition claims in
all of the four utilitarian categories is associated with a significant increase in the share
of expenditure on foods with high sugar (including ShareNC for pasta, which was not
significant in the main model). It is also observed that a purchase incidence in all of
the three hedonic categories during a shopping week is associated with higher share of
expenditure on sugary foods in the rest of the shopping basket.
Table 4.3 : Summarized estimation results of robustness checks (Study-2).
Variable

Estimate
CSD

Biscuits

Chips

Yogurt

ShareNC
-0.663*** -1.807*** -0.214
0.604***
BuyCategory 0.984*** 2.989***
2.390***
-0.376***
Note: ***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Milk
0.455***
1.546***

Pasta
0.609*
0.216***

Bread
0.284*
-0.249***

The model estimates show that the impact of choosing healthy options with nutrition
claims within food categories on the overall healthiness depends on the characteristics
of the category in which the relatively heathy option with nutrition claim is chosen. In
hedonic categories, the higher preference of items with nutrition claims is associated
with an overall reduction in the share of expenditure on foods with high sugar. The
effect is found to be most pronounced when the nutrition claim is related to reduced
sugar (i.e., in Carbonated Soft Drinks and Biscuits categories). This effect was also
found in the models that exclude all purchases of Carbonated Soft Drinks and Biscuits
in the dependent variable (robustness check). The results also show that the purchases
of chips with low-fat claims did not influence the share of expenditure on foods with
high sugar significantly. This can be attributed to the fact that, different than
carbonated soft drinks and biscuits, most of the purchases in chips category is made
from a brand which primarily features the taste attribute in the brand name of its lowfat product line. Conversely, the higher preference of food with nutrition claims within
utilitarian categories is associated with an increase in the share of expenditure on
products with high sugar. This effect is found to be more robust when the households
are avoiding a hedonic content within the utilitarian categories (e.g., low-fat yogurt)
compared to the cases where households are approaching a positive nutrient content in
utilitarian categories (e.g., whole grain pasta).
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STUDY-3: PURCHASE QUANTITY RESPONSES TO PRICE FOR ITEMS
WITH AND WITHOUT NUTRITION CLAIMS
Purpose
Despite the vast body of research on price elasticity of food consumption, a large
majority of these studies focused on estimates and comparisons on the aggregate
category level (Andreyeva et al, 2010). Nevertheless, marketing literature also suggest
that price sensitivity can be situational and depend on consumer and product
characteristics (Wakefield and Inman, 2003; Bijmolt et al., 2005). With the increasing
levels of obesity and growing health concerns among consumers around the world,
foods with nutrient content claims have come into prominence and these claims
emerged as a product characteristic to influence consumer perception and buying
behavior (Garretson and Burton, 2000; Aschemann-Witzel and Hamm, 2010).
However, previous research looking into the impact of nutrition claims on price
sensitivity is scarce. It is also argued that consumer responses to the price of healthy
and unhealthy food might vary in different cultural and geographical settings, therefore
needs to be analyzed in different contexts (Yan et al., 2016). To the best of the author’s
knowledge, there is no academic research conducted in Turkey or any other developing
country which considers the heterogeneity within food categories in terms of having
nutrition claims as an influential factor on price sensitivity. Furthermore, Yan et al.
(2016) also stress that consumers who are different in their skepticism towards
products with nutrition claims might respond to price differently. Among the few
studies comparing responses to the price of items with and without nutrition claims,
the impact of consistent preference for items with nutrition claims on price sensitivity
in terms of purchase quantity decision has not been considered.
The purpose of this chapter is to analyze how households’ purchase quantity response
to price differ for regular items versus items with nutrition claims within food
categories and to understand the role of adopting purchases with nutrition claims on
the price sensitivity. First, this study tests whether price sensitivity in terms of purchase
quantity decision is higher or lower for items with nutrition claims compared to regular
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options within relevant categories. Second, it is tested whether and to what extent
sensitivity to the direction of the price movements is asymmetric for items with and
without nutrition claims within the selected categories. Third, this study looks into how
within and cross-category adoption of items with nutrition claims influence price
sensitivity both for regular items and items with nutrition claims. Even though price
can influence both product choice and quantity decisions, the scope of this research is
limited to the responses in terms of quantity decisions for individual purchasing
occasions. To summarize, the following research questions are addressed in this
chapter:
rq 3.1: Does the role of price on purchase quantity decision differ for options with and
without nutrition claims within categories?
rq 3.2: Are there asymmetric patterns of purchase quantity responses to the direction
of price movements? Do these patterns differ for options with and without nutrition
claims?
rq 3.3: How does the heavier preference for items with nutrition claims within and
across categories affect price sensitivity?
These research questions are analyzed by using four different models which will be
explained in methodology section.
Methodology
5.2.1 Data
In order to answer the research questions within the scope of this chapter, household
panel data from GFK Turkey is used. The dataset contains purchasing transactions of
10.6 thousand households in three hedonic and four utilitarian food categories
throughout the years 2015 and 2016. Selected hedonic categories are carbonated soft
drinks, biscuits, and chips whereas utilitarian categories are yogurt, milk, pasta, and
bread. The rationale for selecting these seven categories are twofold. First, a fairly
sufficient number of transactions in these categories are purchases of relatively healthy
options with nutrition claims, which is a key feature for our study. Second, multiple
categories are included in the analysis in order to observe whether there are patterns in
price sensitivities that are generalizable to the common characteristics of these
categories (e.g., hedonic/utilitarian, type of nutrition claim). Transactions of non58

branded and non-packaged items in these categories have been excluded from the
analysis because these items do not have information regarding their nutrition claims
and purchase quantities. In the majority of the selected categories, there are no or very
low number of transactions of private label items with nutrition claims whereas this is
not the case for regular items without nutrition claims. Consumers demand response
to private label items are assumed to be different than national brands (Cotterill et al.,
2000). Therefore, transactions of private label items are not included in the estimations
for a better comparison of regular items versus items with nutrition claims in terms of
price sensitivity. Items with nutrition claims within categories are determined as the
items with light claims and reduced sugar content claims for carbonated soft drinks,
items with light claims and reduced fat or sugar content claims for biscuits, items with
reduced fat claims for chips, items with reduced fat claims for yogurt and milk, whole
grain and source of fibre claims for pasta and bread. In the study sample which consists
of packaged and national branded items, the share of transactions with nutrition claims
varies between 1.1 % (Pasta) and 41.6 % (Bread).
The dataset contains information regarding the date, item description, brand, brand
type, product category, purchase quantity, package size, price paid, store name, store
type of each purchasing transaction. Besides, among the available demographic
characteristics of households in the data, household size and income level are
determined to be relevant for transaction level quantity response and used in this study.
(Krishnamurthi and Raj, 1991; Talukdar and Lindsey, 2013; Yan et al., 2016; Yan et
al., 2017).
The response variable in this study is the quantity of UPC level purchases in the
category in each transaction. The quantity is measured as the amount in grams
purchased for the transactions of biscuits, chips, yogurt, pasta, bread and as the amount
in mililiters purchased for the transactions of carbonated soft drinks and milk.
As the key predictor in our models, price is standardized as the price paid per quantity
unit (gr or ml) of the purchased item. In order to observe the effect of price movements
on the purchase quantity decision (rq 3.2), unit price the households paid for the same
brand in the last purchase occasion is operationalized as the households’ internal
reference price (IRP) (Krishnamurthi et al., 1992).
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In addition to the household-specific control variables (Income and household size), a
number of transaction-specific control variables which are likely to influence the
quantity response are also extracted from the dataset. Drawing on the previous studies,
time passed since last purchase in the category, last purchase quantity, shopping
frequency, overall price level on the week of the purchase occasion, and the type of
store in which the purchase occasion took place are determined as transaction-specific
control variables to conrol for the heterogeneity in quantity responses (Talukdar and
Lindsey, 2013; Yan et al., 2016; Yan et al., 2017). The descriptive statistics of the
sample are presented in Table 5.1.
5.2.2 Model
Four different models are specified in this study. In all of these models, the response
variable ln(Volij) is defined as the logarithm of quantity purchased in a transaction in
standardized units (ml or gr).
Model-1: In the first model, price sensitivities of regular items versus options with
nutrition claims are compared for seven different categories by separate estimations
for each focal category. The first model is specified as follows:
[@{5=[$v | = 93} + 933 [@{~@?LPA?EB$v |
+ 93Y [@{~@?LPA?EB$v | ∗ sj$v + 93 sj$v
+ 93Ä ÅIFJPIJJBd$v + 93Ç [@{ÉIJL5=[$v |
+ 93Ñ [@{"ℎ=>4ABC$v | + 93Ö [@{ÜBBKPA?EBv |
+ 93á [@(##"?MB$ ) + R 9^àâ(U) `@E=QB$
U

+ R 9:S(_) "W$v + n$ + p$v
_

(5.1)

where UnitPriceij is the price paid by household i per one standardized unit (per ml for
carbonated soft drinks, milk; per gr for biscuits, chips, yogurt, pasta, bread) during
purchase occasion j , NCij is a dummy variable indicating that the purchased item in
the category has a nutrition claim, DaysPassedij is the number of days passed since the
last purchase in the category, LastVolij is the quantity purchased during the previous
purchase occasion, ShopFreqij is the number of shopping trips made by the household
during the month in which the purchase occasion took place, WeekPricej is the average
category price during the week of the purchase occasion, Incomei is a set of dummy
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variables representing the income level of the household (Base level: Below 1000 TL,
Income1: Between 1001-3000 TL, Income2: Between 3001-5000 TL, Income3:
Between 5001-10000 TL, Income4: Above 10001 TL), STij is a set of dummy variables
representing the type of store in which the purchase occasion took place (National
chain, discounters, groceries, local chains, single supermarkets, traditional channels,
and others), µi is the household level random effects, and εij is the error term.
The key indendendent variables in Model-1 are UnitPrice and the interaction term of
UnitPrice and NC variables. In this model, β11 coefficient is an estimate of households’
price elasticity for regular items whereas the sum of β11 and β12 coefficients is an
estimate of households’ price elasticity for items with nutrition claims in terms of
purchase quantities. In other words, β12 indicates whether households’ price elasticity
in a category is different when the purchased item is relatively healthier.
If β12 > 0, price sensitivity is lower for items with nutrition claims.
If β12 < 0, price sensitivity is higher for items with nutrition claims.
If β12 = 0, price sensitivity is not different for items with nutrition claims.
Model-2: The second model (Model-2a and Model-2b) estimates whether demand
responses to price changes are asymmetric for regular items and items with nutrition
claims. The model is specified as follows:
[@{5=[$v | = 9Y} + 9Y3 [@{~@?LPA?EB$v |
+ 9YY [@{~@?LPA?EB$v | ∗ P~$v
+ 9Y [@{~@?LPA?EB$v | ∗ PÅ$v + 9YÄ ÅIFJPIJJBd$v
+ 9YÇ [@{ÉIJL5=[$v | + 9YÑ [@{"ℎ=>4ABC$v |
+ 9YÖ [@{ÜBBKPA?EBv | + 9Yá [@(##"?MB$ )
+ R 9^àâ(U) `@E=QB$ + R 9:S(_) "W$v + n$
U

_

+ p$v

(5.2)

Here, PUij is a dummy variable indicating that the current price paid per standardized
unit of the regular item (or the item with nutrition claim) is higher than the price paid
per unit of the regular item (or the item with nutrition claim) of the same brand
purchased in the last purchasing occasion. PDij is a dummy variable indicating that the
current price paid per standardized unit of the regular item (or the item with nutrition
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claim) is lower than the last purchase occasion of the same brand. One of the key
independent variables in this model is the interaction of unit price with PU (β22) and
the other is the interaction of unit price with PD (β23). In this model, β21 coefficient is
an estimate of the baseline price elasticity, the sum of β21 and β22 coefficients is an
estimate of the price elasticity when the unit price is higher than household’s internal
reference price, and the sum of β21 and β23 coefficients is an estimate of the price
elasticity when the unit price is lower than household’s internal reference price.
Model-2 is estimated for regular items and items with nutrition claims for each of the
seven categories separately in order to compare the response patterns in regular items
(Model-2a) and items with nutrition claims (Model-2b) within each of these categories.
Model-3: The third model (Model-3a and Model-3b) estimates whether the level of
past preference for items with nutrition claims within categories influence the price
sensitivity for regular items (Model-3a) and for items with nutrition claims (Model3b). Model-3 is specified as follows:
[@{5=[$v | = 9} + 93 [@{~@?LPA?EB$v |
+ 9Y [@{~@?LPA?EB$v | ∗ sjÜ$v + 9 sjÜ$v
+ 9Ä ÅIFJPIJJBd$v + 9Ç [@{ÉIJL5=[$v |
+ 9Ñ [@{"ℎ=>4ABC$v | + 9Ö [@{ÜBBKPA?EBv |
+ 9á [@(##"?MB$ ) + R 9^àâ(U) `@E=QB$
U

+ R 9:S(_) "W$v + n$ + p$v
_

(5.3)

Where NCWij indicates the rate of choosing the items with nutrition claims among the
five most recent purchases within the category. NCWij variable takes values between
0 and 1 depending on how many of the last five purchases within the focal category
have nutrition claims. This variable is used as a dynamic measure of nutrition claim
adoption by the households for a particular category. The key independent variable in
Model-3 is the interaction of NCW with UnitPrice (β32), which shows whether the level
of adopting the items with nutrition claims within the category has an influence on
price sensitivity.
Model-4: The fourth model in this study (Model 4a and Model4b) estimates whether
the number of different categories in which households purchase items with nutrition
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claims have an influence on the price sensitivity for regular items (Model-4a) and
relatively healthy alternatives with nutrition claims (Model-4b). Model-4 is specified
as follows:
[@{5=[$v | = 9Ä} + 9Ä3 [@{~@?LPA?EB$v |
+ 9ÄY [@{~@?LPA?EB$v | ∗ sjä$v + 9Ä sjä$v
+ 9ÄÄ ÅIFJPIJJBd$v + 9ÄÇ [@{ÉIJL5=[$v |
+ 9ÄÑ [@{"ℎ=>4ABC$v | + 9ÄÖ [@{ÜBBKPA?EBv |
+ 9Äá [@(##"?MB$ ) + R 9^àâ(U) `@E=QB$
U

+ R 9:S(_) "W$v + n$ + p$v
_

(5.4)

Where NCAij indicates the number of categories in which the household i purchased
items with nutrition in the four-month period prior to the purchasing occasion j. This
variable is normalized such that it takes values between between 0 and 1, where the
maximum value 1 means that the household purchased an item with nutrition claim at
least once in all of the 7 focal categories during the time period prior to the purchase
occasion, whereas 0 means that the options with nutrition claims was not purchased in
any of these categories. NCAij is used in this model as a measure of the extent
households adopt the purchases of nutrition claims across categories. The key
independent variable to be interpreted in Model-4 is the interaction of NCA and
UnitPrice (β42), which shows whether the adoption of items with nutrition claims
across categories have an influence on price sensitivity for regular items (Model-4a),
and relatively healthy items with nutrition claims (Model-4b).
Following the practice in the recent studies regarding the demand responses to price
for healthy versus unhealthy food (Talukdar and Lindsey, 2013; Yan et al., 2016),
household level random-effects regression models were estimated for each of the
selected categories. All the models are estimated in log-log form. Cluster-robust
standard errors are computed for all the estimations to control for heteroscedasticity
and serial-autocorrelation (Arellano, 1987).
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Table 5.1: Descriptive Statistics (Study-3).
Variable

Food Category

CSD
Biscuits Chips
Number of Transactions
163058 293831 135108
Number of Transactions (NC)
14274
10391
3581
Number of Transactions (NB)
141131 233277 114754
Number of Transactions (NB & NC)
12232
10391
3498
% of Transactions with NC
8.7%
4.5%
3.0%
Number of Households
9197
9722
8315
Number of Households (Regular)
9079
9680
8267
Number of Households (NC)
2318
2558
1617
Standardized Unit
ml
gr
gr
Package Size , M (Regular)
1790.9
185.2
92.8
Package Size , sd (Regular)
768.7
186.6
59.2
Package Size, M (NC)
1308.9
87.4
102.3
Package Size, sd (NC)
807.9
72.8
21.3
Purchase Volume, M (Regular) (ml,gr)
2235.1
242.2
123.7
Purchase Volume, sd (Regular) (ml,gr)
1804.7
246.0
102.4
Purchase Volume, M (NC) (ml,gr)
1705.4
145.3
128.8
Purchase Volume, sd (NC) (ml,gr)
1622.1
139.2
71.8
Price Paid per Unit, M (Regular) (TRY/100) 0.184
1.116
1.912
Price Paid per Unit, sd (Regular) (TRY/100) 0.100
0.539
0.674
Price Paid per Unit, M (NC) (TRY/100)
0.252
1.442
2.368
Price Paid per Unit, sd (NC) (TRY/100)
0.145
0.469
0.346
Interpurchase time , M (days)
24.2
16.1
24.3
NC: Nutrition Claim , NB: National Brand , M: Mean , sd: Standard Deviation
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Yogurt
139806
10405
70597
10301
14.6%
7734
7398
3312
gr
1656.3
1029.0
1759.0
725.2
1742.0
1188.9
1859.6
905.6
0.427
0.178
0.348
0.123
28.8

Milk
283628
111743
134146
45049
33.6%
8859
7822
6860
ml
1012.3
622.7
981.5
226.3
1665.0
1607.6
1770.8
1553.2
0.307
0.113
0.230
0.076
17.8

Pasta
177416
1281
11660
1281
1.1%
9029
9015
632
gr
532.5
433.8
368.9
80.2
928.1
935.5
544.5
361.3
0.302
0.180
0.458
0.136
26.4

Bread
80301
31282
40239
16720
41.6%
5755
5137
2732
gr
428.0
224.7
386.9
109.8
497.8
345.8
495.0
416.4
0.781
0.517
0.849
0.521
33.8

Table 5.1 (Continued) : Descriptive Statistics (Study-3).
Variable

Food Category
CSD

Biscuits

Chips

Price Movements (Frequencies)
Price Same (Regular)
26524
20038
13653
Price Up (Regular)
49999
104839 49305
Price Down (Regular)
44105
90196
41098
Price Same (NC)
2988
2165
704
Price Up (NC)
3784
2829
641
Price Down (NC)
3221
2839
546
NC: Nutrition Claim , NB: National Brand , M: Mean , sd: Standard Deviation
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Yogurt

Milk

Pasta

Bread

9703
27578
18512
1882
2517
2602

21600
37756
24793
12366
17781
10661

38299
38396
27242
231
201
217

4824
9167
6056
5181
5482
4026

Findings
The results of the analyses are provided in Table 5.2 (Model-1) , Table 5.3 (Model2a), Table 5.4 (Model-2b), Table 5.5 (Model-3a), Table 5.6 (Model-3b), Table.5.7
(Model-4a), and Table 5.8 (Model-4b).
The estimation results of Model-1 for seven categories are summarized in Table 5.2.
Price elasticity coefficients in all categories are negative and significant (except for
chips category), which conforms with the law of demand. For carbonated soft drinks,
biscuits, milk, and bread, positive and significant coefficients of the interaction
between NC and ln(UnitPrice) implies that price elasticity is lower for items with
nutrition claims compared to regular items. For chips and yogurt, however, the price
elasticity is higher for items with nutrition claims. In pasta category, the coefficient of
the interaction term is positive but not significant, meaning that the price elasticity for
items with nutrition claims are not significantly different than regular items. Overall,
price sensitivity tends to be lower when households buy items with nutrition claims.
The coefficient of NC variable is positive and significant for CSD, chips, milk, and
bread, which suggests that the purchase quantities in standardized units are larger for
items with nutrition claims in these categories. On the other hand, NC variable is
negative and significant for biscuits, and yogurt. In these categories, the choice of
options with nutrition claims is associated with smaller purchase quantities. Despite
its relatively small effect size, number of days passed since last purchase have a
positive impact in purchase quantity for all categories. Similarly, the purchase quantity
of the category in the last purchase occasion is positively associated with the purchase
quantity in the current purchase occasion. As expected, shopping frequency is
negatively associated with purchase quantity decision since less frequent shopping is
likely to cause bulk buying behavior. The coefficient of average week price is positive
and significant for CSD, biscuits, and bread, whereas the relationship is negative and
significant for yogurt. Larger households increase the purchase quantity significantly
in all of the categories except for packaged bread. Income levels of the households
have significant impact on the dependent variable in all selected categories, but the
direction of the relationship is category dependent. Store type in which the purchase
occasion takes place is also associated with the purchase quantity in all of the selected
categories. Overall, discounters, local chains and traditional channels are negatively
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Table 5.2 : Parameter Estimates (Study-3, Model-1).
Variable
Intercept
ln(UnitPrice)
ln(UnitPrice) x NC
NC
DaysPassed
ln(LastVol)
ln(ShopFreq)
ln(WeekPrice)
ln(HHSize)
Income (1001-3000 TRY)
Income (3001-5000 TRY)
Income (5001-10000 TRY)
Income >10001 TRY
ST (Discounters)
ST (Groceries)
ST (Local Chains)
ST (Other Stores)
ST (Single Supermarkets)
ST (Traditional Channels)

Coefficients
CSD
5.258***
-0.932***
0.082***
0.112**
0.000***
0.189***
-0.038***
0.446***
0.090***
-0.035***
-0.054***
-0.003
0.046
-0.088***
-0.001
-0.082***
0.321***
0.013
-0.012
8299
132732
939918***
0.87626

Biscuits
4.059***
-1.063***
0.078***
-0.161***
0.001***
0.222***
-0.040***
0.806***
0.087***
-0.003
0.014
0.054***
0.037
-0.076***
-0.148***
-0.092***
0.153***
-0.057***
-0.138***
9230
225332
303624***
0.57455

n
N
Chi-sq
Adj. R-Sq
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Chips
2.308***
-0.006
-0.389**
0.431***
0.001***
0.493***
-0.016***
0.184
-0.035***
0.031**
0.083***
0.124***
0.051
-0.156***
-0.137***
-0.068***
-0.007
-0.083**
-0.052**
7366
107488
42430***
0.28294
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Yogurt
4.640***
-1.078***
-0.221***
-0.317***
0.000***
0.199***
-0.031***
-0.164*
0.164***
-0.033***
-0.047***
-0.035**
-0.071***
-0.141***
-0.127***
-0.054***
0.047***
0.008
-0.043***
6961
65770
805277***
0.92451

Milk
4.306***
-0.884***
0.327***
0.366***
0.000**
0.264***
-0.040***
0.081
0.121***
-0.002
0.018
0.060***
0.054*
-0.165***
-0.108***
-0.130***
0.271***
-0.104***
-0.070***
8432
129187
743835***
0.85208

Pasta
3.513***
-0.320***
0.105
-0.068
0.001***
0.369***
-0.013***
-0.059
0.151***
-0.044***
-0.068***
-0.077***
-0.064***
-0.086***
0.074***
0.000
0.135***
0.070***
0.072***
8480
105158
122974***
0.54037

Bread
5.022***
-0.862***
0.392***
0.131***
0.000
0.148***
-0.038***
0.236***
0.015
0.006
0.036*
0.100***
0.033
-0.250***
0.045***
0.019*
0.082***
0.034
-0.002
4774
36505
331224***
0.90087

associated with the amount purchased in standardized units wheras the coefficients of
groceries and single supermarkets provide mixed results depending on the food
category. Other Stores variable, which contain online channels as well as cash and
carry stores has positive and significant coefficients in all categories except chips.
For each individual category, Model-2 is estimated for regular items in Model-2a and
for items with nutrition claims in Model-2b. The estimation results of Model-2a are
provided in Table 5.3 and the estimation results of Model-2b are provided in Table
5.4. The interaction effects, ln(UnitPrice) * PU and ln(UnitPrice) * PD are the key
independent variables in these models, whose coefficients estimate the relative impact
of the loss (PU) ans gain (PD) situations compared to internal reference price on price
sensitivity. For regular items, in all categories except for chips, price decrease causes
a significant increase in baseline price sensitivity. Price sensitivity also increases with
price increase in all categories except CSD and yogurt. For regular items, consumers
are more price sensitive to price decreases than price increases. The exception to this
observed pattern is the chips category, in which the baseline price elasticity is found
to be non-negative. This unexpected coefficient may be due to the heterogeneity
among the brands in terms of their prices, package sizes as well as households’ price
sensitivity. For items with nutrition claims (Table 5.4), households tend to be more
price sensitive to price increases than price decreases in utilitarian categories, while
the higher price sensitivity for price decreases in hedonic categories is mostly
maintained. For CSD and biscuits with nutrition claims, consumers are more sensitive
to price decreases in terms of their purchase quantity decision. For low-fat chips,
households price sensitivity is significantly lower than the baseline price elasticity. For
low-fat yogurt, households are more sensitive to price increases. For low-fat milk,
consumers are almost equally more sensitive to price increases and price decreases
compared to the baseline price elasticity. For pasta with nutrition claim, the responses
to the price decrase and increases do not differ significantly from the baseline price
elasticity. For bread with nutrition claim, sensitivity is significantly higher for price
increase than price decrease.
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Table 5.3 : Parameter Estimates (Study-3, Model-2a).
Variable
CSD
Biscuits
Intercept
5.215***
4.112***
ln(UnitPrice)
-0.925***
-0.982***
ln(UnitPrice) x PU
0.024***
-0.041***
ln(UnitPrice) x PD
-0.022***
-0.160***
DaysPassed
0.000***
0.002***
ln(LastVol)
0.175***
0.212***
ln(ShopFreq)
-0.039***
-0.039***
ln(WeekPrice)
0.351***
0.653***
ln(HHSize)
0.104***
0.090***
Income (1001-3000 TRY)
-0.033***
0.011
Income (3001-5000 TRY)
-0.062***
0.036**
Income (5001-10000 TRY)
-0.020
0.082***
Income >10001 TRY
-0.037
0.063
ST (Discounters)
-0.079***
-0.055***
ST (Groceries)
-0.001
-0.150***
ST (Local Chains)
-0.078***
-0.083***
ST (Other Stores)
0.273***
0.139***
ST (Single Supermarkets)
0.001
-0.082***
ST (Traditional Channels)
-0.008
-0.145***
n
7118
7886
N
97782
136462
Chi-sq
1125030*** 425186***
Adj. R-Sq
0.920
0.757
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Coefficients
Chips
1.912***
0.073***
-0.096***
0.168***
0.001***
0.552***
-0.012**
0.257*
-0.032***
0.032**
0.084***
0.124***
0.055
-0.146***
-0.111***
-0.060***
-0.005
-0.070*
-0.036**
6244
81116
45662***
0.360
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Yogurt
4.268***
-1.000***
0.020***
-0.041***
0.000***
0.253***
-0.028***
-0.183
0.177***
-0.025*
-0.043***
-0.043**
-0.066**
-0.127***
-0.120***
-0.040***
0.063***
0.024
-0.044***
4827
39128
587782***
0.938

Milk
4.529***
-0.882***
-0.028***
-0.051***
0.000***
0.253***
-0.033***
0.210
0.133***
-0.001
0.024
0.051**
0.076**
-0.173***
-0.107***
-0.123***
0.277***
-0.121***
-0.068***
5525
66173
520039***
0.887

Pasta
3.605***
-0.245***
-0.060***
-0.108***
0.001***
0.362***
-0.015***
-0.052
0.157***
-0.043***
-0.068***
-0.081***
-0.071***
-0.080***
0.084***
0.009
0.119***
0.071***
0.079***
7507
83653
203002***
0.709

Bread
4.993***
-0.817***
-0.044**
-0.048***
0.001
0.174***
-0.038***
0.483***
0.021
0.024
0.066**
0.122***
0.111**
-0.284***
-0.022
-0.003
0.069**
0.031
-0.134***
2765
14633
146745***
0.909

Table 5.4 : Parameter Estimates (Study-3, Model-2b).
Variable
CSD
Biscuits
5.478***
3.894***
-0.812***
-0.878***
-0.005
0.049
-0.042***
-0.267***
0.000
0.002***
0.173***
0.204***
-0.039***
0.009
0.367***
0.337
0.009
0.003
-0.003
-0.019
0.026
-0.007
0.089*
0.025
0.178**
-0.167
-0.233***
0.092***
-0.106***
-0.088**
-0.109***
-0.064***
0.501***
0.174
-0.056
-0.037
-0.100**
-0.081
n
1155
1432
N
9350
7015
Chi-sq
104331*** 18928***
Adj. R-Sq
0.918
0.730
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors
Intercept
ln(UnitPrice)
ln(UnitPrice) x PU
ln(UnitPrice) x PD
DaysPassed
ln(LastVol)
ln(ShopFreq)
ln(WeekPrice)
ln(HHSize)
Income (1001-3000 TRY)
Income (3001-5000 TRY)
Income (5001-10000 TRY)
Income >10001 TRY
ST (Discounters)
ST (Groceries)
ST (Local Chains)
ST (Other Stores)
ST (Single Supermarkets)
ST (Traditional Channels)

Coefficients
Chips
3.945***
-0.325***
0.009
0.060**
0.000*
0.120***
0.018
0.762
0.012
-0.043
-0.026
0.005
0.073
0.011
-0.008
0.080**
0.106
-0.115
0.035
651
1857
11590***
0.862
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Yogurt
4.564***
-1.217***
-0.081***
0.017*
0.000
0.143***
-0.017**
-0.390*
0.095***
0.000
-0.039
-0.040
-0.038
-0.096***
-0.075*
-0.015
0.031
0.028
-0.015
1338
4967
161009***
0.970

Milk
4.369***
-0.474***
-0.053***
-0.055***
0.000
0.272***
-0.036***
-0.119
0.120***
-0.021
-0.011
0.050*
-0.032
-0.091***
-0.045***
-0.090***
0.200***
-0.034
-0.013
4316
28632
256283***
0.900

Pasta
5.979***
-0.058
-0.006
-0.004
0.000
0.229***
-0.019
1.035
0.036
0.076
0.049
0.031
0.106
0.077
0.100
-0.036
0.178**
-0.223***
-0.097
232
649
3582***
0.846

Bread
4.852***
-0.353***
-0.148***
0.078***
0.000
0.182***
-0.029***
-0.173**
0.011
-0.054
-0.055
0.025
-0.068
-0.161***
0.083***
-0.012
-0.003
0.037
0.083***
1462
12154
136066***
0.918

The estimation results of Model-3a (regular items) and Model-3b (items with nutrition
claims) are provided in Table 5.5 and Table 5.6 respectively. The key independent
variable in these models is the interaction of ln(UnitPrice) and NCW. For regular items
(Table 5.5), higher NCW decreases the baseline price elasticity in CSD, biscuits and
bread categories, whereas the price elasticity increases in chips and yogurt. The effect
of NCW on price elasticity is insignificant in milk and pasta categories. Overall, the
impact of choosing the option with nutrition claim in past occasions on the price
elasticity for regular options is category dependent and a common pattern across
categories has not been observed. The main effect of NCW on the dependent variable
suggest that NCW is positively associated with the purchase quantity of regular items
in hedonic categories whereas it is negatively associated with the purchase quantity of
regular items in utilitarian categories. For items with nutrition claims (Table 5.6), the
coefficient of the interaction of ln(UnitPrice) and NCW is positive in all categories and
significant in all categories except biscuits and pasta. The coefficient estimates of this
variable suggest that households’ price sensitivity for items with nutrition claims
decreases with higher preference for items of this type in the past purchasing
occasions. The results are mixed for the main effect of NCW on the purchase quantity
of items with nutrition claims. NCW is positively associated with the purchase quantity
of low-sugar carbonated soft drinks, low-fat yogurt, low-fat milk, and whole grain
bread, whereas it is negatively associated with the purchase quantity of chips.
The estimation results of Model-4a (regular items) and Model-4b (items with nutrition
claims) are provided in Table 5.7 and Table 5.8 respectively. In these models, the key
independent variable is the interaction of ln(UnitPrice) and NCA, which measures how
the level of acquiring items with nutrition claims across categories influence price
sensitivity for regular items and relatively healthy items. For regular items (Table 5.7),
the coefficient of the interaction term is positive in all categories and significant in all
categories except milk and bread. Overall, choosing options with nutrition claims in a
higher number of categories leads to lower price sensitivity for regular items. For items
with nutrition claims (Table 5.8), the interaction term of ln(UnitPrice) and NCA is
insignificant in all categories except milk, where the coefficient is significantly
negative. Overall, these estimates suggest that price sensitivity for items with nutrition
claims does not tend to differ with the number of categories in which the households
choose the items with nutrition cla
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Table 5.5 : Parameter Estimates (Study-3, Model-3a).
Variable
CSD
Biscuits
Intercept
5.175***
4.081***
ln(UnitPrice)
-0.951***
-1.066***
ln(UnitPrice) x NCW
0.223***
0.135***
NCW
0.321***
0.057***
DaysPassed
0.000***
0.001***
ln(LastVol)
0.175***
0.212***
ln(ShopFreq)
-0.035***
-0.040***
ln(WeekPrice)
0.373***
0.888***
ln(HHSize)
0.105***
0.097***
Income (1001-3000 TRY)
-0.030***
0.000
Income (3001-5000 TRY)
-0.055***
0.022
Income (5001-10000 TRY)
-0.005
0.063***
Income >10001 TRY
-0.022
0.059
ST (Discounters)
-0.070***
-0.080***
ST (Groceries)
0.006
-0.148***
ST (Local Chains)
-0.075***
-0.089***
ST (Other Stores)
0.266***
0.158***
ST (Single Supermarkets)
0.007
-0.064***
ST (Traditional Channels)
-0.003
-0.136***
n
5840
7809
N
96591
188710
Chi-sq
822296*** 303199***
Adj. R-Sq
0.895
0.617
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Coefficients
Chips
2.193***
0.020
-0.447***
0.551***
0.002***
0.501***
-0.015**
0.256
-0.030**
0.031**
0.075***
0.131***
0.042
-0.167***
-0.134***
-0.071***
-0.012
-0.076*
-0.047***
5119
82605
34529***
0.617
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Yogurt
4.622***
-1.041***
-0.210***
-0.200***
0.000***
0.199***
-0.034***
-0.211*
0.178***
-0.030**
-0.035**
-0.028
-0.058**
-0.128***
-0.138***
-0.051***
0.067***
0.012
-0.050***
4812
43331
553322***
0.927

Milk
4.650***
-0.931***
0.074
-0.011
0.000***
0.231***
-0.039***
0.182
0.126***
0.005
0.026
0.049***
0.066*
-0.189
-0.122***
-0.135***
0.281***
-0.126***
-0.095***
6269
74669
561672***
0.883

Pasta
3.499**
-0.306**
-0.033
-0.043
0.001***
0.369***
-0.010***
-0.072
0.146***
-0.035***
-0.056***
-0.066***
-0.051*
-0.097***
0.070***
0.000
0.122***
0.064***
0.067***
6756
82245
99461***
0.549

Bread
5.346**
-0.874**
0.075*
-0.002
0.000
0.115***
-0.046***
0.424***
0.024
0.008
0.037
0.090***
0.101**
-0.267***
-0.013
0.022
0.080***
0.025
-0.148***
2438
14251
126259***
0.899

Table 5.6 : Parameter Estimates (Study-3, Model-3b).
Variable
CSD
Biscuits
Intercept
5.438***
4.087***
ln(UnitPrice)
-0.911***
-0.952***
ln(UnitPrice) x NCW
0.124*
0.144
NCW
0.306***
-0.030
DaysPassed
0.000
0.001***
ln(LastVol)
0.138***
0.171***
ln(ShopFreq)
-0.037***
-0.001
ln(WeekPrice)
0.324***
0.445*
ln(HHSize)
0.012
-0.007
Income (1001-3000 TRY)
0.018
-0.020
Income (3001-5000 TRY)
0.038
0.008
Income (5001-10000 TRY)
0.125***
0.039
Income >10001 TRY
0.175**
-0.074
ST (Discounters)
-0.248***
0.066***
ST (Groceries)
-0.103***
-0.091***
ST (Local Chains)
-0.104***
-0.068***
ST (Other Stores)
0.503***
0.237**
ST (Single Supermarkets)
-0.046
-0.091
ST (Traditional Channels)
-0.120***
-0.107*
n
1652
2141
N
9817
8888
Chi-sq
126771*** 24931***
Adj. R-Sq
0.928
0.737
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors

Coefficients
Chips
4.592***
-0.550***
0.756***
-0.559***
0.000***
0.085***
0.003
0.333
0.044
-0.037
-0.022
-0.016
-0.023
-0.030
-0.071***
0.030
0.058
0.011
0.005
1037
2425
16737***
0.873
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Yogurt
4.994***
-1.383***
0.306***
0.332**
0.000
0.113***
-0.017**
-0.019
0.103***
-0.014
-0.047**
-0.012
0.013
-0.097***
-0.040
-0.018
0.028
-0.009
-0.020
2247
7420
198845***
0.964

Milk
4.191***
-0.611***
0.140***
0.225***
0.000***
0.233***
-0.036***
-0.295*
0.131***
-0.012
-0.005
0.058**
-0.056
-0.095***
-0.050***
-0.076***
0.253***
-0.018
-0.003
5537
37040
301159***
0.891

Pasta
6.702***
-0.180*
0.195
0.288
0.001*
0.191***
0.008
1.533***
0.043
0.010
0.015
-0.029
-0.038
0.063
0.062
-0.012
0.236***
0.048
-0.107*
509
1014
6525***
0.865

Bread
5.008***
-0.466***
0.096**
0.112***
0.000
0.142***
-0.029***
-0.150
0.011
-0.085**
-0.083*
0.007
-0.099*
-0.207***
0.101***
0.003
0.008
-0.017
0.097***
1607
12643
128981***
0.911

Table 5.7 : Parameter Estimates (Study-3, Model-4a).
Variable
CSD
Biscuits
4.858***
4.167***
-0.968***
-1.122***
0.155***
0.272***
0.133
-0.107***
0.000***
0.001***
0.164***
0.204***
-0.032***
-0.036***
0.142***
0.695***
0.103***
0.091***
-0.028***
-0.002
-0.049***
0.021
-0.005
0.062***
-0.011
0.050
-0.070***
-0.081***
0.006
-0.144***
-0.079***
-0.091***
0.276***
0.162***
0.003
-0.070***
-0.002
-0.128***
n
7702
8554
N
99992
168607
Chi-sq
845341*** 296281***
Adj. R-Sq
0.894
0.638
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors
Intercept
ln(UnitPrice)
ln(UnitPrice) x NCA
NCA
DaysPassed
ln(LastVol)
ln(ShopFreq)
ln(WeekPrice)
ln(HHSize)
Income (1001-3000 TRY)
Income (3001-5000 TRY)
Income (5001-10000 TRY)
Income >10001 TRY
ST (Discounters)
ST (Groceries)
ST (Local Chains)
ST (Other Stores)
ST (Single Supermarkets)
ST (Traditional Channels)

Coefficients
Chips
2.411***
-0.056***
0.237***
-0.087
0.001***
0.492***
-0.016***
0.051
-0.030**
0.033**
0.080***
0.126***
0.060
-0.167***
-0.130***
-0.073***
-0.004
-0.067**
-0.047***
6730
82486
31779***
0.278
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Yogurt
4.641***
-1.109***
0.179***
0.129**
0.000***
0.195***
-0.033***
-0.172
0.176***
-0.033***
-0.050***
-0.035**
-0.072**
-0.138***
-0.138***
-0.060***
0.055***
0.012
-0.049***
6193
45981
558735***
0.924

Milk
4.733***
-0.920***
0.153
0.122
0.000
0.232***
-0.039***
0.253*
0.129***
0.012
0.039**
0.069***
0.077**
-0.188***
-0.122***
-0.134***
0.283***
-0.138***
-0.090***
6771
67577
488665***
0.879

Pasta
3.500***
-0.356***
0.201***
0.091
0.001***
0.363***
-0.009**
-0.083*
0.153***
-0.042***
-0.063***
-0.077***
-0.060**
-0.100***
0.073***
0.001
0.141***
0.061***
0.074***
7875
84274
121153***
0.591

Bread
5.350***
-0.901***
0.083
-0.030
0.000*
0.109***
-0.046***
0.381***
0.019
0.019
0.063***
0.112***
0.099**
-0.282***
-0.005
0.017
0.092***
0.019
-0.093***
3900
16813
142756***
0.591

Table 5.8 : Parameter Estimates (Study-3, Model-4b).
Variable
CSD
Biscuits
5.275***
4.128***
-0.888***
-0.877***
0.097
-0.147
0.185
0.123
0.000
0.001***
0.135***
0.156***
-0.039***
-0.003
0.155
0.547*
0.000
-0.009
-0.008
-0.028
0.018
-0.024
0.106***
-0.001
0.154*
-0.114
-0.258***
0.075***
-0.118***
-0.050
-0.120***
-0.052**
0.486***
0.271***
0.011
-0.091
-0.122***
-0.099
n
1939
2138
N
9760
7900
Chi-sq
121342*** 21766***
Adj. R-Sq
0.926
0.734
***p<0.01 , **p<0.05 , *p<0.10
Parameter estimates with cluster-robust standard errors
Intercept
ln(UnitPrice)
ln(UnitPrice) x NCA
NCA
DaysPassed
ln(LastVol)
ln(ShopFreq)
ln(WeekPrice)
ln(HHSize)
Income (1001-3000 TRY)
Income (3001-5000 TRY)
Income (5001-10000 TRY)
Income >10001 TRY
ST (Discounters)
ST (Groceries)
ST (Local Chains)
ST (Other Stores)
ST (Single Supermarkets)
ST (Traditional Channels)

Coefficients
Chips
4.638***
-0.626***
0.378
-0.353
0.000**
0.113***
0.010
0.151
0.039
-0.025
0.003
0.000
-0.011
-0.031
-0.053**
0.034
0.034
-0.007
0.026
1239
2546
15909***
0.862
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Yogurt
5.115***
-1.193***
-0.227
-0.332
0.000*
0.112***
-0.018**
-0.154
0.107***
-0.022
-0.054***
-0.026
-0.073*
-0.113***
-0.047**
-0.027*
-0.004
0.013
-0.005
2711
7893
203430***
0.963

Milk
4.572***
-0.475***
-0.256**
-0.395**
0.000*
0.236***
-0.036***
-0.185
0.120***
-0.015
-0.012
0.045*
-0.051
-0.101***
-0.049***
-0.085***
0.229***
-0.024
-0.018
5912
34703
280224***
0.890

Pasta
6.544***
-0.228**
0.351
0.216
0.001
0.193***
0.006
1.389***
-0.006
0.025
0.016
0.006
-0.09
0.076
0.064
-0.002
0.220***
0.040
-0.095
532
1037
6075***
0.854

Bread
5.077***
-0.411***
-0.047
-0.043
0.000
0.138***
-0.023***
-0.159*
-0.012
-0.050
-0.041
0.036
-0.030
-0.212***
0.100***
0.010
0.007
0.025
0.103***
2167
12698
132467***
0.913

CONCLUSIONS
In this section, the findings of this thesis as well as its implications for public policy,
marketing strategy and academic research are discussed. Furthermore, limitations of
the empirical studies are presented, and accordingly, directions for future research that
could build on these studies are recommended.
General Discussion and Implications
This thesis has multiple purposes in relation to health-related food purchasing
behaviors and consistency. One of these purposes is to explore the role of household
characteristics and shopping behaviors on the healthiness of food purchases. The first
empirical chapter in this thesis contributes to the area of food purchasing behavior and
consumer health. To inform health researchers and public policy, Study-1 analyzes the
food purchases of a large representative sample of Turkish households over a time
span of two years. Previous research analyzing the healthiness of food consumption
are mostly based on cross-sectional designs. The household panel models in the
present study allow to analyze longitudinal within-variation of households’ purchasing
behavior as well as the impact of time-invariant household characteristics on the
expenditure share of food categories that are healthy (fruits, vegetables, legumes) and
unhealthy (sugary categories) with regards to weight management and associated noncommunicable diseases. Overall, the findings reveal that both shopping behaviors and
household sociodemographics are associated with the healthiness of food purchases.
However, these associations are not identical with respect to avoiding unhealthy food
and approaching healthy food.
When Turkish households make more shopping trips during a month, they make
relatively less unhealthy purchases and more healthy purchases. This supports the
explanation that more frequent shopping trips encourage the purchasing of healthy
items (Pechey and Monsivais, 2015) and contradicts with the rationale that more
shopping trips will lead to more unhealthy purchases due to more frequent exposure
to indulgent food at the stores (Rudi and Çakır, 2017). Results also show that size of
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the basket has a small but detrimental effect on the healthiness of food purchases.
Previous research assumes that larger shopping baskets are related to a higher
likelihood of unplanned purchases (Kollat and Willett, 1967). This argument is
supported considering the fact that impulsive buying typically includes sugary foods.
In this respect, policymakers can encourage more frequent shopping with fill-in trips.
One suggestion for public policy could be maintaining the availability of specialist
stores for utilitarian products such as butchers and greengrocers in the shopping
environment. These stores should be within short walking distances in order to be more
attractive for the less frequent shoppers who potentially have less time for shopping.
In addition, more promotional purchases lead to dramatically higher share of sugary
foods and lower share of healthy foods in food purchases. Generally, energy-dense
packaged foods which also include sugary categories are more heavily promoted by
food manufacturers and retailers (Bennett et al., 2020; Chandon and Wansink; 2013).
Also, consumers are usually more responsive to the promotions of unhealthy foods
due to their impulsive nature (Talukdar and Lindsey, 2013). Restriction of the
promotional activities for sugary foods and incentivizing the promotion of more
nutritious foods as a public policy strategy can support improving the nutritional
quality of grocery purchases in Turkey.
This study shows that the households’ share of food expenditures substantially shifts
from healthy to unhealthy food as they shift their shopping preferences from smallscale groceries or traditional open markets to modern and organized retail stores. This
finding from Turkey supports recent findings from the developing countries that the
introduction of modern supermarkets results in less healthy purchases (Demmler et al.,
2018; Rischke et al., 2015). A relatively higher increase is observed as the households
choose discounters over other type of stores. Discounter chains in Turkey have become
the market leader in recent years and their market share is still growing faster than any
other retail format (USDA, 2018). This poses a threat for the public health in Turkey
considering the higher share of unhealthy purchases from such stores. This thesis does
not claim that modernization of the retail environment should be condemned. It has
provided cost advantages and convenience for many households. However, the
handling of this modernization process should involve the well-being of consumers,
particularly with regards to the healthiness of their grocery purchases.
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This research shows that the healthiness of food purchases in Turkey is also explained
by sociodemographic differences, especially in terms of their association with the
share of expenditures on sugary foods. It is shown that households with higher
education are more likely to avoid sugary categories and approach healthy foods. The
higher purchases of sugary foods and the lower purchases of healthy foods among less
educated households can be attributed to lower health and nutrition knowledge
(Wardle et al., 2000). Nutrition education initiatives should definitely prioritize
consumer groups with lower level of education. Besides, long-term policies to ensure
higher educational attainment in the society can improve the food purchasing patterns
regardless of targeted nutrition education programs, assuming that the consumers with
high education are more likely to generate a greater consciousness for health and
nutrition by themselves. According to the results, higher income improves the
heathiness of food purchases only by reducing the share of sugary expenditures, but
does not contribute to a higher share of expenditures on fruits, vegetables, and
legumes. Even though educational and fiscal policies should be jointly implemented,
educational interventions have the potential to make a greater and more sustainable
contribution to the healthiness of consumers’ food purchasing patterns.
Although the earlier studies suggested gender differences with regards to food choice
patterns (Wardle et al., 2004; Roos et al. 1998), the results of the present research do
not provide any support for differences in the healthiness of food purchases with
respect to the gender of the shopping responsible. A likely explanation is that the
higher tendency to make indulgent purchases (Tifferet and Herstein, 2012; Anic et al,
2014) is offset by the higher health motivation among female shoppers (Wardle et al.,
2004). It is also suggested in the literature that food expenditure patterns are influenced
by households’ life stages (Wilkes, 1995; Neulinger and Simon, 2011) Although no
notable differences are observed in terms of the share of fruits and vegetables across
different compositions of households, young families consumed a relatively higher
share of sugary foods, especially when there are children in the household. This
finding is alarming because once children become owerweight or obese due to their
poor dietary behavior, they are likely to remain overweight or obese in their adulthood
and carry the risk of catching non-communicable diseases at a young age (WHO,
2019). Therefore, policymakers should develop communication strategies against
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excessive sugar consumption and primarily reach younger households and families
with children.
This study also indicates geographical disparities in Turkey with respect to the
purchasing patterns of healthy and unhealthy food. Previous research has indicated
that food consumption patterns may differ in different regions due to a number of
factors such as culture, food environment, and climate (Casini et al, 2015; Kearney,
2010; Reilly and Wallendorf, 1987). In this respect, Turkey offers a unique setting
with diverse geographical regions. When controlled for other factors, households from
Aegean and Mediterranean regions exhibit unhealthy food purchasing patterns with a
relatively higher share of expenditure on sugary foods and a lower share of expenditure
on fruits, vegetables and legumes. One characteristic distinguishing these regions is
the warmer climate. Furher research is needed to understand whether these differences
are indeed due to weather conditions or rather different food traditions across the
regions. In addition, households from rural areas show a higher share of expenditure
on sugary foods but do not differ in terms of the share of expenditure on fruits,
vegetables and legumes. This finding should be approached with caution before
making inferences about the diet quality. Rural households might be producing some
of their foods (e.g., vegetables and dairy products) for home consumption rather than
buying them from grocery stores. Also, households in urban areas spend more on
eating out compared to rural households (Bozoglu et al., 2013), which may have an
influence on the healthiness of overall food intake.
The second empirical chapter in this thesis contributes to the area of behavioral
spillovers and consistency in healthy food purchasing. Study-2 investigates whether
households are consistent in terms of reflecting the choice of relatively healthy options
with nutrition claims within food categories to the overall healthiness of their shopping
baskets by cutting down the expenditures on sugary food categories. More particularly,
this study explored how the category characteristics (hedonic vs. utilitarian) in which
the relatively healthy option is chosen and claim type (avoidance vs approach based)
influence consistency or balancing behavior with respect to the healthy eating goal.
The results of this study show a clear distinction between the spillover effects of items
featuring nutrition claims in hedonic and utilitarian categories. Higher preference for
food with nutrition claims in hedonic categories is associated with consistent behavior
in terms of the overall healthiness of the shopping basket. On the other hand, higher
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preference for food with nutrition claims in utilitarian categories is associated with
balancing behavior in terms of the overall healthiness of the entire shopping basket.
Previous research on goal pursuit suggests that what determines the consistency
between multiple actions is whether the individual perceives commitment or progress
towards the goal (Fishbach and Dhar, 2005; Laran, 2016; Fishbach and Shaddy, 2016).
An initial unsatisfactory action signals commitment to the goal which leads to
consistent behavior; wheras an action that is perceived satisfactory towards a goal
signals progress and hence, leading to balancing behavior to satisfy other conflicting
goal. The findings of the present study support the contention that buying items with
nutrition claims in utilitarian categories (e.g., whole grain bread, light yogurt) leads to
a perceived progress towards the health goal; whereas buying an item which is an
improved version of an unhealthy product (e.g., diet coke, light biscuits) is not
perceived as a satisfactory action for health.
Earlier research suggested that consumers can also display different consumption
responses depending on the type of nutrition claim (Belei, et al., 2012). In order to
understand whether the proposed effects are related to the hedonic/utilitarian nature of
the category or the type of nutrition claim it features, the associations are tested in
multiple categories featuring different nutrition claims. The preference for items with
reduced sugar content in hedonic categories (coke, biscuits) over a regular item led to
a reduced share of expenditures on sugary categories in the weekly grocery purchases.
This finding indicates that buying low-sugar claims in hedonic (unhealthy) categories
is not perceived as a sufficient action towards the health goal, which leads to goal
commitment and ultimately results in consistent behavior. The balancing mechanism
observed between the choice of relatively healthy items and the share of expenditures
on sugary categories are robust across utilitarian categories with avoidance based (lowfat milk, yogurt) and approach-based (whole grain pasta, bread) nutrition claims. In
this sense, the results are in line with the previous research suggesting that low-fat
claims lead to unhealthy consumption behaviors due to self-licensing (Wansink and
Chandon, 2006; Ebneter et al., 2013; Cleeren et al., 2016). In addition, this research
shows that the choice of items with nutrition claims related to whole grain or fibre
content in utilitarian categories also result in cross-category balancing (inconsistent
behavior).
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With this study, it is implied that policymakers should be cautious about encouraging
the consumption of items with nutrition claims. Stimulating the choice of relatively
healthier options with nutrition claims within utilitarian categories may eventually
have detrimental dietary outcomes by unintentionally facilitating the purchase of more
unhealthy foods. At the same time, it is also suggested with this study that the choice
of items with nutrition claims is not necessarily associated with indulgence, selflicensing or health-halos. In fact, low-sugar extensions of hedonic foods can serve as
a middle ground to discourage unhealthy purchasing as the choice of these items were
associated with reduced sugary consumption in the rest of the shopping basket.
Nevertheless, it should be noted that the positive cross-category effect of low-sugar
items on the healthiness of food purchases is in comparison to the effect of regular
items in the same category. Regardless of having a nutrition claim or not, when
households purchased an item in a hedonic category during a shopping week, the share
of sugary expenditures in the rest of their shopping basket was higher compared to the
weeks they did not purchase any item in the same hedonic category. Thus, in order to
maintain a healthier consumption pattern, the ultimate goal of policy actions should be
discouraging the consumption of hedonic categories on the aggregate level. For those
with lower self- control, promoting the consumption of low-sugar options can be an
interim strategy to gradually cope with the undesired behavioral spillovers.
The findings of Study-2 also have implications for marketers and retailers by showing
that nutrition claims featured on food products can have significant impact on
consumers’ purchasing patterns. Providing healthier alternatives within a food
category may cause changes in the sales of seemingly unrelated categories. More
particularly, retailers can benefit from offering items with nutrition claims not only
through the price premium of these differentiated products, but also through more
indulgent and unplanned purchases in other categories. On the other hand, retailers
should refrain from promoting unhealthy foods to the consumers when they buy
relatively healthy alternatives within hedonic categories, as they are more likely to
remain commited to their health-goals and resist the consumption of other unhealthy
food.
The third empirical chapter in the thesis contributes to the understanding of how
consumer responses to price deviate from the rational economic responses due to
certain health-related consumer and product characteristics. In particular, Study-3 is
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conducted with the aim of shedding light on households’ purchase quantity responses
to the changes in the prices of regular items and relatively healthy items within food
categories. Besides, it also explores the moderating role of households’ level of
adopting the healthy items within and across categories on price sensitivity. This
chapter of the thesis also provides several interesting insights. First, this study shows
how price sensitivity differ for regular items and items with nutrition claims in food
categories. In line with Yan et al. (2016), households are generally found to be less
sensitive to the price of items with nutrition claims compared to the regular products
in the majority of the selected food categories. However, there are also categories in
which consumers are more price sensitive for items with nutrition claims (e.g., low-fat
yogurt, low-fat chips), implying that the relationship can be brand or categorydependent. Nevertheless, the overall tendency to have lower price sensitivity for
relatively healthier items compared to regular items can be explained by consumers’
higher evaluations of these products (Kozup et al., 2003; Roe et al., 1999) due to the
differentiation of these products with nutritional advantages, which in turn lead to
better image about the product or the brand and higher willingness to pay (Anselmsson
et al., 2014). Secondly, this study finds asymmetric purchase quantity responses to
price changes both in regular items and items with nutrition claims. For regular items,
consumers are found to be more responsive to price decreases than price increases both
in utilitarian and hedonic categories. For items with nutrition claims, the direction of
asymmetry depends on the individual food categories. According to the results of the
analyses, households tend to remain more responsive to price decreases than price
increases of items with nutrition claims in most hedonic categories; whereas the
response to price increases becomes stronger than the price decreases of items with
nutrition claims in most utilitarian categories. On a category level, Talukdar and
Lindsey (2013) showed that consumers are more sensitive to price decreases in
unhealthy categories but they are more sensitive to price increases in healthy
categories. Partly contradicting with Talukdar and Lindsey (2013), Yan et al. (2016)
found a stronger response to price decreases both in healthy and unhealthy categories.
For regular items, the results of the present study support Yan et al. (2016) by finding
stronger responses to price decreases both in hedonic (unhealthy) and utilitarian
(healthy) foods. For items with nutrition claims, however, the present study supports
the contention that consumers tend to overconsume unhealthy food and underconsume
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healthy food (Talukdar and Lindsey, 2013) by finding stronger responses for price
decreases in hedonic categories and for price increases in utilitarian categories.
Even though the results of this study are in line with the previous findings (Yan et al.,
2016) suggesting that consumers are less responsive to the price of items with nutrition
claims, so far it has been unknown how price sensitivity is influenced by the intensity
of choosing items with nutrition claims within and across categories. In response to
this gap, this study also explored the impact of adopting nutrition claims on the
purchase quantity responses to price. It is found that having chosen items with nutrition
claims more heavily over regular items in the past purchases within the categories
generally leads to a lower sensitivity to the price of items with nutrition claims in terms
of purchase quantity response. Meanwhile, having chosen items with nutrition claims
in an increasing number of categories in past transactions generally does not influence
price sensitivity for relatively healthy options but results in weaker response to the
price of regular items. These results are in line with the earlier findings that healthconscious consumers have lower price sensitivity (Prasad et al., 2008; Triverdi et al.,
2016), assuming that the heavier preference of relatively healthier options is an
indication of higher health-consciousness. Also, the study of Verhoef and Van Doorn
(2016), in which the consumer segment with heavier purchases of healthy items
reported lower price consciousness, is empirically supported.
In addition to its theoretical implications, Study-3 also has implications for public
public policy and marketing strategies. Previous research suggests that high price
sensitivity is associated with obesity (Gandal and Shabelansky, 2010). From a health
perspective, households’ higher responsiveness to decreases in price of regular
unhealthy products compared to price increases is an undesirable pattern. This may
lead to excessive purchasing and consumption of unhealthy foods in response to price
discounts. Nudging consumers towards healthier alternatives of the regular products
can be both better for the profitability of the supply side and the well-being of the
demand side.
Fiscal policies to discourage unhealthy consumption can be either in the form of taxing
specific unhealthy categories (e.g., Carbonated soft drinks, snacks) or specific
unhealthy nutrients (e.g., sugar, saturated fat) (Harding and Lovenheim, 2017). The
results of this research imply that nutrient-based tax interventions can be more
effective in facilitating healthier purchasing behaviors since the response of consumers
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to the price of relatively healthier alternatives within categories are weaker. Nutrientbased taxes can be a win-win solution for public health policies and marketers by
simultaneously encouraging food manufacturers to provide healthier alternatives of
their existing products with price premiums and nudging consumers towards more
desirable demand response patterns with lower price sensitivity. Providing healthy
alternatives in their product line can also increase the financial performance of food
companies (Cao and Yan, 2016).
Meanwhile, demand response to price is generally lower for items with nutrition
claims, Hence, price promotions are less likely to be effective in products with
nutrition claims. On the contrary, offering relatively healthy items with a price
premium and emphasizing nutritional benefits through advertising is a better strategy
since consumers have lower price sensitivity to these products and non-price
advertising is known to be effective in reducing price sensitivity (Kaul and Wittink,
1995). Moreover, it is observed that consumers are likely to decrease their
responsiveness to price as they adopt items with nutrition claims over time and across
different categories in their purchasing patterns. Retailers can increase their
profitability by identifying these consumers to promote their healthy items with
nutrition claims, as they tend to be less skeptical about the benefits of nutrition claims,
more health-conscious, and less price-sensitive compared to the consumers who prefer
relatively healthy options only occasionally.
Limitations and Recommendations for Future Research
This thesis has a number of limitations which can be addressed in future research. First
of all, this research focuses on the purchasing behavior of households in Turkey. This
is a unique context, since most of the studies concerning behavioral consistency,
regardless of its domain being food purchasing or not, has been conducted in western
countries. Nevertheless, the models can be replicated for different countries in the
future for the empirical generalization of the findings.
It is important to note one more time that the empirical findings of this thesis are based
on a household panel data in which a large sample of households record their grocery
purchases at home following their shopping trips. Obviously, this type of data does not
reflect the total food intake of the households within the observed period for two main
reasons: First, an uncertain amount of the food purchased by the households is wasted
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without being consumed. The proportion of waste may differ depending on household
characteristics as well as the type of products purchased. Also, the amount of waste
may be disproportional among healthy and unhealthy food (e.g., fresh food such as
fruits and vegetables are more easily perishable compared to processed categories).
Second, household members not only consume the food they purchase from grocery
stores, but also increasingly eat in settings away from home such as restaurants,
schools, and workplaces. An interesting direction for future research would be
exploring whether and under which conditions consumers are (in)consistent in terms
of the relationship between the healthiness of their grocery purchases and the
healthiness of food preferences away from home.
The available data does not provide any information regarding the psychographic
characteristics of consumers in the sample which could influence purchasing behaviors
and consistency in terms of healthiness. The empirical analysis in this research is based
on the assumption that all households buying items with nutrition claims prefer these
items due to their nutritional advantages. However, there may be households
purchasing healthy options due to other motives (e.g., chosing low-fat milk for its
taste). Also, it should be noted that household level panel data is unable to identify the
heterogeneity within the households with regards to attitudes, motives as well as
consumption patterns. For future research, it would be very valuable to combine
purchase data with questionnaires conducted on panel members in order to understand
whether consumers with different food choice motives or different levels of health
consciousness differ in food purchasing behaviors, particularly in terms of healthrelated consistency.
In this research, healthy options within the categories are roughly assumed to have the
most common nutrient content claim of that category (e.g., reduced sugar claims for
Carbonated Soft Drinks). This is because the full information about the nutrition
contents of the individual UPCs is not available in the provided data. However, some
of the food items can carry multiple nutrition claims related to different nutrient
content on the same package (e.g., low-sugar and reduced-calories). Also, it is
estimated that purchasing transactions of items with multiple nutrition claims are low.
Therefore, future studies should look into the impact of different claim types more in
detail as well as the impact of purchasing items having multiple nutrition claims on
health-related consistency. Similarly, the consistency of the relationship between food
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purchases with health claims and the overall healthiness of food purchases is a
potential direction for future research, preferably in a context with higher penetration
of health claims in the market. Although this thesis contributes to the literature by
focusing on the impact of healthy options in multiple categories with different category
characteristics (e.g., hedonic vs utilitarian, positive vs negative claim), focal categories
are limited by data availability and the purchase occasions of healthy options.
Therefore, future studies can extend the findings with a more comprehensive nutrition
information data.
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APPENDIX A : Classification of Sugary Categories
Table A.1 : Classification of categories with high sugar.
High sugar = Yes

High sugar = No

Bakery & Patisserie, Baking Aids,
Baking Mixes, Biscuits & Cookies,
Boza, Candy, Carbonated Soft Drinks,
Cereals & Musli, Chocolate Bars &
Wafers, Chocolate Drinks, Coffee
Creams, Decorations, Dessert Sauces &
Syrups, Energy & Sport Drinks, Family
Ice Cream, Flavoured, Milk, Fruit
Powder Drinks, Fruity Yogurt, Halvah,
Honey, Instant Creams, Jam &
Marmalade, Juice, Ketchup, Kids
Yogurt, Lemonade, Malt Drinks,
Molasses, Powder Desserts, Rtd Tea,
Rte Puddings, Single Ice Cream, Snack
Cakes, Spreadable Sweets, Sugar,
Tahini, Turkish Delights, Whipped
Cream

Baby Food & Drinks, Baby Milk &
Infant Formula, Baby Spoon Feeding,
Baby Tea, Beer, Bouillon, Bread &
Bread Sticks, Butter, Canned Fish,
Canned Food, Cashcaval, Chewing
Gum, Crackers, Crisps & Popcorn,
Deep Frozen Fish & Sea Food, Deep
Frozen Fruits & Vegetable, Deep
Frozen Meat & Meals, Delicatessen,
Dough Products, Edible Offal, Edible
Oil, Egg, Fish, Flour, Frozen Bread
Dough, Fruits, Instant Coffee, Kefir,
Margarine, Mayonnaise, Meat, Mezze,
Milk, Milk Cream, Milky Coffee
Drinks, Mineral Water, Mustard, Nuts
& Trail Mixes, Olive, Pastas, Paste,
Pickles, Poultry, Preservers, Processed
Meat, Pulses, Raki, Ready To Eat
Foods, Recipe Mixes & Seasoning,
Regional Cheese, Rice, Roasted Coffee,
Sahlep, Salad Greens, Salt, Sauces, Sea
Food, Soups, Soy Meat, Special Cheese,
Spices, Spirits, Spreadable, Cheese,
Sweeteners, Tea, Tomato Products,
Turkish Coffee, Vegetables, Vodka,
Water, Whisky, White Cheese, Wine,
Yogurt, Yogurt Drinks
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