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Abstract 

This study investigated how physical and functional quality attributes influence ginger prices in Nigeria using a hedonic pricing 

model. A total of 960 ginger retailers were selected from 480 Enumeration Areas across 15 states and the Federal Capital 

Territory through a multistage sampling procedure. The research covered major ginger-producing and consuming regions to 

capture geographical differences in market characteristics and price formation. Descriptive statistics were used to profile retailers, 

while hedonic regression analysis assessed the effect of quality attributes on market prices. The results revealed notable 

socioeconomic differences between market categories. Female retailers dominated in producing states, whereas male retailers 

were more prevalent in consuming states. The average age of retailers was 42 years in producing states and 40 years in consuming 

states, indicating that participants were largely within economically active age groups. Although quality characteristics were 

generally similar across regions, average retail prices were higher in producing states (₦1,586 kg-1) than in consuming states 

(₦1,504 kg-1). The hedonic model for producing states demonstrated very high explanatory power, accounting for approximately 

99% of price variation (R2 = 0.9903). Emulsion capacity and texture significantly increased ginger prices, while larger bulb size 

and higher oil-holding capacity reduced market value. In consuming states, the model explained 70.16% of price variation (R2 = 

0.7016). Hygroscopicity positively influenced prices, whereas texture deterioration and larger bulb size significantly lowered 

them. Overall, both physical and functional quality attributes significantly affected ginger prices, though their influence differed 

across market groups. Promoting quality-based grading and marketing could enhance value capture, improve market efficiency, 

and strengthen competitiveness within Nigeria’s ginger value chain. 
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1. Introduction 

Product differentiation is becoming more prevalent in agri-

cultural commodity markets, as prices are impacted by both 

the amount offered and the unique characteristics of the items. 

Prices within the same covaries class vary because consumers, 

processors, exporters, and industrial users frequently place 

varying values on observable and unobservable product fea-

tures. A strong framework for breaking down market prices 

into the implicit values of specific product traits is provided 

by hedonic pricing theory, which shows how much quality at-

tributes affect market valuation [14, 27]. 

Hedonic price models have been widely used in agricultural 

markets to assess quality premiums related to physical, sen-

sory, and functional characteristics of commodities. These 

models provide valuable insights for producers, marketers, 

and policymakers looking to increase market competitiveness 

and efficiency. Due to its widespread use in the food pro-

cessing, pharmaceutical, nutraceutical, cosmetic, and bever-

age sectors, ginger (Zingiber officinale Roscoe) is one of the 

most significant spices and medicinal crops sold worldwide. 

Ginger's economic importance in global markets has grown 

due to the rising demand for natural ingredients and functional 

meals. Due to consumers' growing demands for characteristics 

like pungency, aroma, fiber content, moisture level, colour, 

rhizome size, and essential oil concentration, product quality 

has emerged as a crucial factor in determining competitive-

ness. These characteristics have an impact on shelf life, cus-

tomer acceptability, industrial appropriateness, and pro-

cessing efficiency, all of which have an impact on the prices 

that merchants and producers obtain. 

The importance of comprehending the economic value of 

product features is highlighted by recent evidence that both 

local and international agricultural markets are progressively 

rewarding commodities with higher quality characteristics [11, 

32]. Nigeria is acknowledged as one of the top producers and 

exporters of premium ginger and holds a critical position in 

the global ginger industry. Nigerian ginger is especially prized 

for its pungency, rich scent, and high oleoresin content—qual-

ities that increase its appeal in international trade. Quality 

standards pertaining to moisture content, oil concentration, 

appearance, and impurity levels are becoming more and more 

important in export market requirements, indicating that mar-

ket prices are heavily influenced by quality differential. Ac-

cording to industry reports, premium grades of Nigerian gin-

ger are more expensive because they meet export require-

ments and have better functional qualities (National Ginger 

Producers, Processors and Marketers Association of Nigeria 

[NGPPMAN [25]. 

Nigeria has a competitive advantage in the production of 

ginger, but the industry has recently encountered many diffi-

culties, such as disease outbreaks, varying output levels, and 

shifting export dynamics. Following the widespread occur-

rence of rhizome rot disease, reports indicate that ginger ex-

ports significantly decreased, underscoring the industry's sus-

ceptibility and the necessity of enhancing value through qual-

ity improvement measures rather than volume expansion 

alone [8]. The economic significance of quality attributes in 

market transactions is shown by research that suggests ad-

vances in product cleanliness, grading, and quality manage-

ment have historically contributed to greater export earnings 

from Nigerian ginger [8]. Lancaster's consumer theory and 

Rosen's hedonic pricing framework, which contend that con-

sumers get utility from the qualities embedded in items rather 

than from the objects themselves, provide the theoretical basis 

for analyzing quality-price correlations. As a result, research-

ers can determine the marginal implicit values of traits be-

cause market prices represent the total valuation of individual 

features. Recent developments in hedonic modelling continue 

to show how useful it is for studies on agricultural valuation 

and quality evaluation [7, 14]. 

In Nigeria, hedonic pricing has mostly been applied empiri-

cally to staple goods like rice and cassava products. According 

to recent research on rice markets, consumers place a high value 

on quality attributes including grain type, brand reputation, and 

physical appearance, which results in notable price differences 

between products [3, 4]. Similarly, earlier evidence from Cas-

sava product markets demonstrated that observable quality at-

tributes significantly influence market prices [34]. However, 

despite the economic importance of ginger and its expanding 

role in domestic and export markets, limited empirical attention 

has been devoted to quantifying the implicit values of its phys-

ical and functional attributes within the Nigerian context. This 

represents a critical knowledge gap because producers and mar-

keters require clear information on which quality characteristics 

generate the greatest economic returns. 

Understanding how the consumers value particular ginger 

qualities is important for developing quality-based marketing 

strategies. It also helps in raising export competitiveness, estab-

lishing grading standards, and guiding breeding programmes. 

Throughout the value chain, information on the implicit costs 

of functional characteristics like pungency, oil content, scent, 

and moisture level as well as physical characteristics like size, 

colour, texture, and appearance can offer incentives for improv-

ing quality. Finding the qualities that fetch high market premi-

ums can also help farmers, processors, and merchants allocate 

resources more effectively and make more money. 

Against this backdrop, this study applies a hedonic pricing 

framework to examine the influence of physical and func-

tional attributes on ginger prices in Nigeria. Specifically, the 

study estimates the implicit values associated with key quality 

characteristics of ginger. The findings are expected to provide 

empirical evidence that supports quality-oriented production, 

marketing, and policy interventions aimed at strengthening the 

competitiveness and sustainability of Nigeria's ginger industry. 
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2. Materials and Methods 

2.1. Study Area 

The study was conducted in Nigeria, a country located in 

West Africa along the Gulf of Guinea. Nigeria occupies a land 

area of approximately 923,770 km2 and had an estimated pop-

ulation of 235,106,356 in 2024, based on an annual population 

growth rate of 2.42% (United Nations, 2022) [29, 35]. Geo-

graphically, the country lies between latitudes 4°1′N and 

13°9′N and longitudes 2°2′E and 14°30′E. It is bounded by the 

Atlantic Ocean to the south and by the Republics of Niger and 

Chad to the north. 

Nigeria operates a federal system of government compris-

ing 36 states, the Federal Capital Territory [FCT], Abuja, and 

774 Local Government Areas (LGAs). Owing to its geograph-

ical location, the country experiences a tropical climate char-

acterized by relatively high temperatures throughout the year 

and two distinct seasons. The rainy season extends from mid-

March to November in the southern region and from May to 

October in the northern region, while the dry season occurs 

during the remaining months of the year. 

Agriculture is a major economic activity in Nigeria, with a 

wide variety of crops cultivated across the country, including 

cereals, roots and tubers, legumes, oilseeds, fruits, and vege-

tables. Major cash crops include cocoa, oil palm, cotton, 

groundnut, ginger, sesame, rubber, soybean, and gum Arabic 

(NBS, 2010). Ginger production is concentrated mainly in Ka-

duna, Nasarawa, Bauchi, Gombe, and Benue States [16, 24]. 

2.2. Sampling Procedure and Sample Size 

The sampling frame for this study consisted of the demar-

cated Enumeration Area (EA) maps developed by the National 

Population Commission (NPC) for the 2006 National Housing 

and Population Census. A multistage sampling procedure was 

employed in selecting respondents for the study. 

In the first stage, Nigeria was divided into two groups based 

on ginger production and consumption patterns. The first stra-

tum comprised major ginger-producing states, namely Ka-

duna, Niger, Nasarawa, Benue, Plateau, Bauchi, Gombe, Kogi, 

Abia, Imo, Enugu, and Ebonyi States. The second stratum 

comprised major ginger-consuming states, including Kano, 

Adamawa, Anambra, Cross River, Delta, Katsina, Taraba, 

Yobe, Borno, Zamfara, Sokoto, Kebbi, Jigawa, Kwara, Lagos, 

Ogun, Osun, Ekiti, Oyo, Ondo, Bayelsa, Rivers, Edo, and 

Akwa Ibom States, together with the Federal Capital Territory 

(FCT), Abuja. 

In the second stage, five states were purposively selected 

from the ginger-producing states based on the volume of gin-

ger production, while ten states and the FCT were randomly 

selected from the ginger-consuming states. This resulted in a 

total of sixteen sampling units (15 states and the FCT) for the 

study. 

The third stage involved the random selection of 30 Enu-

meration Areas (EAs) from each selected state and the FCT, 

resulting in a total of 480 EAs. In the fourth stage, two ginger 

retailers were systematically selected from each sampled EA. 

Consequently, a total of 960 ginger retailers were selected and 

interviewed for the study. 

2.3. Method of Data Analysis 

Descriptive statistics such as frequency, percentages and 

means were used to describe the socio-economic characteris-

tics, while Hedonic regression was used to determine the ef-

fect of physical and functional attributes of ginger on price of 

ginger. Following [26], the Hedonic model was used in deter-

mining the effect of physical and functional attributes of gin-

ger on price and is implicitly specified as: 

Pg=Σm
j=1Xgj + βgj + e               (1) 

Where Pg= price of ginger in N/kg 

Xgj = Quality of ginger characteristics j (such as colour, 

texture, size, smell, antioxidant, and functional). 

Βg j= implicit value of characteristics of ginger 

e= error term 

From the general function the hedonic model to be esti-

mated is thus explicitly specified as: 

Pg= β0 + β1X1 + β2X2 + β3X3+β4X4 + e        (2) 

For the effect of physical attributes of ginger on the price, 

its given as; 

PG = price of ginger in Naira per kg 

X1= colour of ginger (1 = yellow, 0 = Black), 

X2= texture of ginger (1 = harder, 0 = smoother), 

X3= Size of ginger (ml), and 

X4= Bulk density (g/cm3). 

While the effect of functional attributes of ginger on the 

price is given as; 

PG = price of ginger in Naira per kg 

X1= Emulsion capacity (%), 

X2= Hygroscopicity (%), 

X3= Oil holding capacity (ml), and 

X4= Water holding capacity (ml). 

Β1-4= coefficient of the variables 

e = stochastic or error term 

3. Results and Discussion 

3.1. Socio-economic Characteristics of Retailers 

As illustrated in Figure 1, the socioeconomic profile of gin-

ger retailers showed significant variances between producing 

and consuming states, indicating differences in market struc-

ture, value chain participation, and gendered roles within ag-

ricultural marketing systems. While male shopkeepers were 
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more prevalent in states that consumed ginger, female retailers 

were more prevalent in states that produced it. This pattern 

implies that women may have easier access to retailing activ-

ities at the production stage because of lower entrance barriers 

and greater participation in local commerce and post-harvest 

handling. In contrast, marketing operations in major consum-

ing centers frequently call for increased mobility, money ac-

cess, and involvement in long-distance trade networks do-

mains that are still disproportionately held by men in many 

agricultural markets in developing nations [6, 12]. 

 
Source: Study Result Output, 2025 

Figure 1. Gender of retailers. 

Considering mean ages of 42 and 40 years in producing and 

consuming states, respectively, the age distribution further 

shows that economically active people make up the majority 

of ginger retailers. As shown in Figure 2, these age groups 

correspond to those who have enough social networks, expe-

rience, and entrepreneurial ability to successfully engage in 

agricultural commodities markets. Similar age distributions 

have been noted among Sub-Saharan African horticulture and 

spice sellers, where middle-aged people predominate in retail 

operations because of their risk-management skills and accu-

mulated market experience [28, 36]. 

 
Source: Study Result Output, 2025 

Figure 2. Age of retailers. 

In both regions, married respondents made up the majority 

of retailers; Table 3 shows that this percentage was larger in 

states where consumers were found. Stability in a marriage 

may provide access to social capital, home labour, and finan-

cial support, allowing for company growth and continuity. Ac-

cording to earlier research, married business owners fre-

quently have higher investment capacity and business resili-

ence than their single counterparts, especially in informal ag-

ricultural markets [1, 15]. Ginger retailing at the local level 

may offer a significant livelihood opportunity for vulnerable 

groups with little access to alternative revenue sources, as ev-

idenced by the existence of widowed retailers only in produc-

tion states. 

As shown in Figure 4, variations were also noted in the va-

rieties of ginger sold in different areas. While retailers in con-

suming states offered both yellow and black ginger kinds, 

those in producing states only carried the yellow variety. The 

larger market segmentation and diverse consumer tastes typi-

cal of urban markets are probably reflected in the wider vari-

etal diversity seen in consumption centers. In rising food mar-

kets in Asia and Africa, there is a growing consumer desire for 

unique spice items, such as those thought to have better culi-

nary, medicinal, or nutraceutical qualities [20, 37]. 

  
Source: Study Result Output, 2025 

Figure 3. Marital status of retailers. 
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Source: Study Result Output, 2025 

Figure 4. Type of Ginger sold. 

3.2. Effects of Physical and Functional 

Attributes on Ginger Prices 

The descriptive statistics in Tables 1 and 2 show that the 

physical and functional properties of ginger marketed in pro-

ducing and consuming states are generally similar, indicating 

a relatively integrated supply chain with little regional varia-

tion in quality. While producing states had significantly higher 

average pricing (₦1,586 kg-1) than consuming states (₦1,504 

kg-1), quality attribute differences were generally negligible. 

While physical attributes like texture, colour, size, and bulk 

density also showed little difference, functional attributes in-

cluding emulsion capacity, hygroscopicity, oil holding capac-

ity, and water holding capacity showed similar values across 

both locations. These results imply that customer preferences 

and market perceptions may have a greater influence on qual-

ity disparities seen in retail markets than significant underly-

ing variations in product composition. 

Table 1. Physical and functional attributes of ginger in ginger producing states. 

Variable Price/kg 
Emulsion 

capacity 

Hygrosco-

picity 

Oil holding 

capacity 

Water hold-

ing capacity 
texture size Colour 

Bulk 

density 

Mean 1,585.71 74.60 5.73 7.21 6.24 0.57 318.39 0.71 0.38 

Standard Deviation 467.01 2.54 0.38 0.64 0.44 0.53 108.33 0.49 0.02 

Minimum 1,000.00 71.62 5.39 6.00 5.80 0.00 209.65 0.00 0.36 

Maximum 2,400.00 78.70 6.46 8.00 7.00 1.00 536.18 1.00 0.42 

Source: Study Result Output, 2025 

Table 2. Physical and functional attributes of ginger in ginger consuming states. 

Variable Price/kg 
Emulsion 

capacity 

Hygrosco-

picity 

Oil holding 

capacity 

Water hold-

ing capacity 
texture size Colour 

Bulk 

density 

Mean 1,504.44 75.38 5.67 7.67 6.47 0.44 303.16 0.67 0.38 

Standard Deviation 359.59 4.54 0.17 0.26 0.51 0.53 110.37 0.50 0.02 

Minimum 1,100.00 69.35 5.41 7.50 5.50 0.00 120.59 0.00 0.36 

Maximum 2,000.00 85.50 6.02 8.05 7.00 1.00 523.33 1.00 0.41 

Source: Study Result Output, 2025 

Additional information about how much particular quality 

features affect market valuation may be found in the hedonic 

pricing analysis. A major problem in hedonic assessments of 

agricultural commodities where many qualities are highly cor-

related is the absence of bulk density, colour, and water hold-

ing capacity due to multicollinearity, which shows significant 

overlap across some quality indicators [33]. 

3.3. Effects of Ginger Quality Attributes on 

Market Prices in Ginger-Producing States 

According to Table 3, the hedonic model in the producing 
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states had an extraordinarily high explanatory power (R2 = 

0.9903), meaning that the chosen quality criteria explained 

around 99% of the variation in ginger prices. This result em-

phasizes how important quality differential is in setting mar-

ket prices at the production stage, when consumers are fre-

quently more informed about the features and processing pos-

sibilities of the product. Similar findings have been docu-

mented for the markets for spices and medicinal crops, where 

producer-level prices are strongly influenced by functional 

and physical quality qualities [9, 22]. 

Price was positively and significantly impacted by emul-

sion capacity, suggesting that ginger with better emulsifying 

qualities demands a higher market price. Ginger's economic 

value is increased by functional qualities that make it more 

suitable for food processing, nutraceutical manufacturing, and 

pharmaceutical applications. These qualities also improve 

product performance and processing efficiency. This result is 

in line with recent research showing that consumers are re-

warding quality attributes associated with industrial utiliza-

tion and prospects for value-added processing [18, 21]. 

In producing states, texture also showed a strong and posi-

tive correlation with price, indicating that ginger with more 

desirable texture characteristics command higher market 

value. Customers' impressions of freshness, handling conven-

ience, and processing efficiency are influenced by texture, 

which is a crucial visual and tactile quality indication. Firm-

ness and surface smoothness were found to be important fac-

tors in determining consumer acceptability and trader prefer-

ence for ginger and similar root crops in recent post-harvest 

research, which support the premium associated with favour-

able texture features [10, 30]. 

On the other hand, the price of ginger was significantly im-

pacted negatively by oil holding capacity. This conclusion im-

plies that overly high oil retention capacity may be linked to 

features that lower storage stability, drying efficiency, or mar-

ket acceptability, despite the fact that functional traits are fre-

quently anticipated to boost product value. Similar findings 

have been documented in spice markets, where high oil-re-

lated characteristics may make products more vulnerable to 

quality degradation during shipping and storage [13, 31]. 

Table 3. Hedonic regression analysis result of the effect of quality 

attributes on the price of ginger in ginger producing states. 

Variable Coef. Std. Error t-value 

Constant -678.825 1449.504 -047 

Emulsion capacity 145.607 21.050 6.92*** 

Hygroscopicity -235.054 160.687 -1.46 

Oil holding capacity -1041.12 157.669 -6.60*** 

Texture 1066.697 168.293 6.34*** 

Size of ginger -1.0998 0.549 -2.00** 

Variable Coef. Std. Error t-value 

R2 0.9903 

Adjusted R2 0.9418 

F- ratio 20.42 

Source: Study Result Output, 2025 

t-ratios in parenthesis are statistically significant at *** 1%; ** 5% 

and * 10% 

Among producing states, bulb size also had a major detri-

mental impact on pricing. Larger rhizomes were discounted in 

comparison to smaller or moderately sized bulbs, as indicated 

by the negative coefficient. Customers might associate mod-

erate-sized ginger with better flavour concentration, more ef-

fective drying properties, and easier processing. Medium-

sized rhizomes are preferred by consumers and processors due 

to their beneficial drying behaviour and retention of bioactive 

ingredients, according to recent studies [17, 5]. 

3.4. Effects of Ginger Quality Attributes on 

Market Prices in Ginger-Consuming States 

As seen in Table 4, the hedonic model estimated for con-

suming states explained roughly 70.16% of observed price 

variation, suggesting that quality features continue to be sig-

nificant determinants of retail pricing. Even yet, they are not 

as great as they are in states that produce. This reduced ex-

planatory power implies that variables other than quantifiable 

quality attributes, such branding, retail location, customer 

preferences, and transaction costs, may have a significant im-

pact on how prices are formed in consumer markets [2]. 

Hygroscopicity was one of the explanatory factors that sig-

nificantly and favourably affected price. This result implies 

that ginger with superior moisture-retention qualities is valued 

more by customers and retailers, perhaps because these quali-

ties help preserve freshness and scent. It has been demon-

strated that moisture-related functional characteristics im-

prove the stability of volatile chemicals that give ginger its 

unique sensory properties, raising consumer willingness to 

pay [17, 38]. 

Table 4. Hedonic regression analysis result of the effect of quality 

attributes on the price of ginger in ginger consuming states. 

Variable Coef. Std. Error t-value 

Constant -4131.31 6849.079 -0.600 

Emulsion capacity -44.904 49.213 -0.91 

Hygroscopicity 1241.668 699.878 1.77* 

Oil holding capacity 429.211 537.59 0.80 
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Variable Coef. Std. Error t-value 

Texture -603.505 355.761 -1.70* 

Size of ginger -3.446 1.804 -1.91* 

R2 0.7016 

Adjusted R2 0.2043 

F- ratio 1.41 

Source: Study Result Output, 2025 

t-ratios in parenthesis are statistically significant at *** 1%; ** 5% 

and * 10% 

In contrast, texture showed a notable negative coefficient in 

consuming stages. This finding suggests that declining texture 

quality lowers market value, which reflects customers' prefer-

ence for ginger exhibiting favourable texture characteristics, 

and more aesthetically pleasing. When making purchases, res-

idential consumers frequently place a greater emphasis on ob-

servable quality indicators than do industrial buyers. There-

fore, obvious flaws or rougher textures can drastically lower 

consumers' perceptions of a product's quality and readiness to 

pay [23, 30]. 

The evidence from producing countries that customers of-

ten prefer moderate-sized ginger rhizomes is further supported 

by the fact that bulb size maintained a negative and substantial 

association with price in consuming states. Larger bulbs might 

be priced lower since they are thought to be less practical for 

handling, storing, and home processing. Size is a crucial phys-

ical quality parameter that influences ginger valuation 

throughout the value chain, as evidenced by the constancy of 

this relationship across both market types [13, 5]. 

In general, the results show that while the relative value of 

each feature varies between producing and consuming econo-

mies, both functional and physical quality criteria have a con-

siderable impact on ginger pricing. Where processing poten-

tial is valued, functional properties like emulsion capacity and 

hygroscopicity seem to be especially significant, while con-

sumer-oriented markets are more affected by observable traits 

like texture and size. These findings corroborate the increas-

ing amount of data indicating that quality-based marketing 

tactics might improve value capture in agricultural value 

chains by matching production attributes to market segment 

preferences [19, 12, 22]. 

4. Conclusion & Recommendations 

According to the study, the majority of ginger retailers in 

Nigeria are economically active adults; female retailers pre-

dominate in areas that produce ginger, while male retailers are 

more common in states that consume it. The results also show 

that the physical and functional properties of ginger sold in 

both producing and consuming regions are rather similar, in-

dicating a fairly integrated market with little regional varia-

tions in product quality. Despite these similarities, ginger 

prices were found to be significantly influenced by quality 

factors. 

A significant amount of price variation was explained by 

quality attributes, especially in producing states, according to 

the hedonic pricing research. Higher oil holding capacity and 

greater bulb size decreased market value, but qualities like 

emulsion capacity and appealing texture raised ginger prices. 

Hygroscopicity had a favourable impact on pricing in consum-

ing states, while larger bulb diameters and poor texture were 

associated with lower costs. These findings show that, alt-

hough their proportional impact varies across production-ori-

ented and consumer-oriented markets, both functional and 

physical quality features are significant predictors of market 

prices. 

The study finds that one of the main factors influencing gin-

ger prices in Nigeria is quality-based distinction. In order to 

improve the quality features that processors and consumers 

appreciate, efforts should be focused on enhancing the pro-

duction, handling, grading, and marketing of ginger. Nigerian 

ginger would be more competitive in both domestic and in-

dustrial markets if quality standards were strengthened, value 

addition was encouraged, post-harvest management tech-

niques were improved, and market participants especially 

women engaged in ginger retailing were given targeted sup-

port. 

Based on the findings, associations such as National gin-

ger grading standards should be established to ensure uni-

form quality assessment and improve market transparency. 

A quality-based pricing systems should also be introduced 

and implemented to reward producers and traders who sup-

ply superior-quality ginger. Extension services should be 

strengthened to provide farmers and marketers with training 

on improved post-harvest handling, storage, and quality 

management practices. In addition, government and private-

sector stakeholders should support ginger processors 

through financial incentives, access to modern processing 

technologies, and capacity-building programmes. Market in-

formation systems should be improved to provide timely in-

formation on prices, quality requirements, and market oppor-

tunities. Furthermore, stronger coordination among produc-

ers, processors, traders, exporters, and relevant institutions 

should be promoted to enhance value-chain efficiency and 

competitiveness. 

Future studies should also look at other market-related ele-

ments that could affect ginger prices, especially in states that 

consume it, like consumer preferences, market infrastructure, 

and transportation costs. 
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