



Unlocking Opportunities: Women's Participation in Spice Value Addition for Livelihood Sustainability in Muheza District, Tanzania
ABSTRACT
This paper investigates the role of women in spice value addition and its contribution to livelihood sustainability in Muheza District, Tanzania. Drawing data from 147 respondents through surveys, interviews, and focus group discussions, the study examines the structure of the spice value chain, women’s participation in value addition activities, economic benefits, and the implications for household well-being. Findings indicate that women are actively involved in crucial stages such as sorting, drying, and packaging of spices, which significantly influence product quality and market value. Despite their active involvement, women face numerous challenges, including limited access to training, credit facilities, modern processing equipment, and decision-making opportunities. These barriers hinder their full participation in higher-value segments of the value chain. The study underscores the importance of empowering women through targeted interventions such as capacity-building programs, gender-sensitive policies, improved rural infrastructure, and enhanced access to markets and financial services. Strengthening women’s roles in spice value addition can lead to increased household income, improved food security, greater economic resilience, and overall community development. The research highlights that inclusive participation in agricultural value chains is critical for achieving sustainable development and reducing gender-based inequalities in rural economies.
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1. INTRODUCTION
Agriculture plays a vital role in Tanzania’s economy, contributing significantly to employment, food security, and household income, particularly in rural areas. However, despite the economic potential of spices, value addition activities along the spice value chain remain underutilized, especially by women, who often face socio-economic barriers to full participation. However, women's participation in value addition is crucial not only for enhancing household incomes but also for fostering inclusive and sustainable rural development. Engaging women in activities such as spice drying, oil extraction, packaging, and marketing can unlock new economic opportunities, increase productivity, and improve the overall quality of life for families and communities.
The empowerment of women in agricultural sectors is crucial for achieving sustainable livelihoods globally, with a particularly pronounced impact in Africa and the Tanzanian context. Women's participation in agriculture not only enhances productivity but also fosters community resilience, economic stability, and food security. Globally, gender inclusivity in agricultural practices has been recognized as a fundamental component of sustainable development, promoting agricultural growth and advancing gender equality (Kariuki et al., 2021; Peng et al., 2019). According to the United Nations, empowering women economically is essential for poverty alleviation and strengthening the overall economic fabric of communities, particularly in developing countries (Ngowi & Mwakaje, 2018; Balama et al., 2016).

In Africa, women's contribution to agriculture is significant, accounting for about 50 percent of the agricultural labor force (Mdee et al., 2020; Kinyondo & Joseph, 2017). Despite this, their roles often remain unrecognized, and they frequently face barriers such as limited access to resources, land ownership, and decision-making power. In many regions, traditional gender roles restrict women's potential to fully engage in and benefit from agricultural value chains, leading to persistent inequalities (Ngowi et al., 2015; Morris et al., 2020). In the context of value chains, investing in women's roles can lead to more sustainable agricultural practices and improved livelihoods, as evidenced by successful case studies across various agricultural sectors (Nziku et al., 2016; Mdee et al., 2020).

Focusing on Tanzania, particularly in the Muheza District, the spice value chain serves as a key example of how women's participation can drive economic progress. The spice industry, which is one of Tanzania's significant agricultural exports, presents opportunities for local women to engage in various value-adding processes such as cultivation, processing, and trade (Gebrekidan et al., 2020; Ouma et al., 2023). However, women in Muheza face substantial challenges, including climate change impacts, resource scarcity, and limited participation in decision-making processes that influence their livelihoods (Nziku et al., 2016; (Balama et al., 2016; Msofe et al., 2019). Despite their crucial roles, women often have limited access to the markets and resources that could empower them (Balama et al., 2016; Kinyondo & Joseph, 2017).

By unlocking these opportunities for women within the spice value chain, the benefits extend beyond individual empowerment; they include improved food security, better community health outcomes, and sustainable economic growth, aligning with global sustainable development goals (Peng et al., 2019; Solar & Mabhuye, 2023). Initiatives aimed at enhancing women's skills, access to financial services, and participation in decision-making processes are critical for realizing these benefits and mitigating existing gender disparities (Kariuki et al., 2021; Mdee et al., 2020; Morris et al., 2020). Addressing systemic barriers through targeted policies and programs could significantly enhance women's economic participation and contribute to broader community resilience against the backdrop of environmental changes and socio-economic challenges (Kebacho & Chen, 2023; Mdee et al., 2020; Chami, 2018).

The intersection of women's empowerment, agricultural value chains, and sustainable development is vital for enhancing livelihoods in Muheza District, Tanzania. Understanding and addressing the unique challenges faced by women in spice farming can unlock critical opportunities that not only uplift individuals but also bolster community and national economies in the face of changing global dynamics.

The spice industry is a significant contributor to the economy of Tanzania, particularly in Tanga Region. Muheza District is renowned for its spice production, which serves as a primary livelihood source for many households. While spice value addition practices such as harvesting, sorting, drying, and packaging enhance the economic benefits of spice farming, women’s participation in these practices is often under recognized despite their essential role in ensuring quality and marketability.

2. MATERIALS AND METHODS
A cross-sectional research design was adopted, utilizing both qualitative and quantitative approaches. Data were collected from 147 respondents through household surveys, key informant interviews, and focus group discussions. The study employed stratified and purposive sampling techniques to ensure representation of women engaged in spice value addition practices. The survey instruments that was to collect quantitative data. Abawi (2013) asserts that the objective of a questionnaire is to collect information from respondents via a series of questions and other prompts. The questionnaire was consisting of close-ended questions with Likert measurement scale (5-points) to collect ordinal data from the respondents. The use of questionnaires has the advantage of providing the respondents adequate time to reflect on the questions asked, and consult relevant documents before providing the required data (Kothari, 2012). 

The structure of spice value chain to household livelihood; spices chain actors, qualitative data pertained to the first objective, which examined the structure of spices value chain actors to household livelihood measured through mapping analysis. The spices value addition practice for smallholder spice farmers’ livelihood improvement; spices value addition practices was analyses by descriptive statistics through frequency and percentage. From the summary, the researcher was able to make inferences regarding the practice of value addition perceived by the respondents as drivers of community household livelihood.

3. FINDINGS AND DISCUSSION
3.1 Educational level of respondents
Education is a key factor that determines how much one can understand, analyse and participate in different aspects of life including farming and value addition enterprises. Participants’ highest level of formal education was elicited and is presented in Table 1. It is observed that the largest of the spice famers (51%) are primary education, 25.9% reported of secondary education, only 13.6% have had college education.

This is impressive in that only few/percentage of men have knowledge on formal education with regards to spice farming and value added. It is these skills that have been developed, in the main, by practical experience gained over a lifetime of activity in the growing and post-harvest management of spices. Experiential learning attained by the farmers to harvest, dry, sort, and carry out primary processing of the spices are also efficiently done by the farmers for intensive cultivation. These are important practices to ensure that the quality of their product is retained and they can compete in local and wider markets.

These spice farmers not only supply the enterprise with raw material, but their own expertise of working the plants also greatly increases their household's welfare. If farmers involve themselves in value addition activities they can enhance the market price and profitability of their spices and in turn have better living standards for their families. As a result, although the level of formal education is low, indigenous, experience based knowledge among spice farmers appears to be key to maintaining and expanding their involvement in the spice value chains.
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Figure 1: Percentage distribution of Education Status (n =147)
Farmers with higher education levels, particularly those with secondary or college education, may be more likely to adopt advanced techniques or innovations in value addition, such as better packaging or processing methods, which can further enhance profitability. However, the majority of respondents who have only primary education or adult education still play a vital role in the spice farming sector due to their deep-rooted experience in traditional farming methods. Older individuals, particularly those aged 54 and above, who completed their education in the 1990s, may have developed a strong understanding of spice farming through decades of hands-on involvement. In contrast, younger respondents (aged 25-28) with higher education levels are fewer in the spice farming sector, suggesting a generational shift, but they may bring in modern approaches that could benefit value addition processes and improve household livelihoods in the long term (Figure 1). These findings suggest that having respondents almost all with primary levels of education implies that their knowledge and capacity to analyze issues is good rather than adult education.

3.2 Age and household size 
The demographic composition of spice farmers reveals an average respondent age of 54 years, indicating that a significant proportion of individuals engaged in spice farming and value addition activities are in their middle to late stages of life. Farmers above the median age of 54 years typically possess extensive experience in spice cultivation and processing, having acquired skills and knowledge through long-term engagement in agricultural activities.

Older farmers often play a central role in key value addition processes, including harvesting, drying, sorting, and packaging. These activities not only enhance the quality and marketability of spice products but also serve as an important source of household income. Given that the average household size among respondents is 4 members, the income generated through value addition supports the fulfillment of essential needs such as education, healthcare, and food security (Table 1).

The strong link between farmers’ experience, value addition practices, and improved household livelihoods underscores the importance of targeted interventions that can further strengthen the capacities of aging farming populations. Such support may include technical training tailored to experienced farmers, access to appropriate technologies, and initiatives aimed at fostering intergenerational knowledge transfer to sustain and enhance the spice value chain.
Table 1: The Descriptive statistics for age and HHsize (n =147)

	Statistic 
	Age of respondent
	Household size

	Mean
	53.67
	4.35

	Median
	54.00
	4.00

	Minimum
	25
	2

	Maximum
	90
	7


3.3 Structure of the spice value chain
The spice value chain in Muheza District involves multiple actors, including farmers, processors, traders, and consumers. Women predominantly participate in sorting, drying, and packaging, which are crucial for maintaining the quality of spices. However, traditional methods and limited access to advanced processing technologies constrain their productivity and market competitiveness.
A growing number of people believe that value chain analysis is crucial to the growth of agricultural businesses. Spices, maize, tomatoes, and coffee are among the agricultural crops that are dominated by various actors in Muheza district. They are crucial to people's livelihoods and the economy in Muheza district. Moreover, like other horticultural endeavors, growing spices requires a lot of labour and can bring in a sizable substantial income for households (Lakwo, 2006). 
3.4 Spices by product 

In Muheza district, spices by-products such as fiber sources, colorants, flavor enhancers, minor medicinal compounds, natural skincare and perfumes, organic fertilizers and pest control agents, and supplements in animal feed are the most prevalent. The creative use of spice by-products contributes to waste reduction, environmental sustainability, and income diversification for spice producers. It opens up new business opportunities in food, cosmetics, agriculture, and wellness industries, making spice processing more sustainable and profitable (Pandey et al., 2024).

Spice products undergo various stages of value addition that contribute to both local and export markets, which directly affect community household livelihoods. The primary finished product of spices after the drying process is whole dried spices, which are exported to various countries, providing a significant source of income for farmers. This form of value addition helps boost local economies by creating jobs in harvesting, sorting, and packaging, and generates foreign exchange, which contributes to infrastructure development such as job creation, as value addition activities like harvesting, sorting, and packaging provide employment opportunities; economic growth, where increased local income supports investments in infrastructure such as roads, markets, and storage facilities; foreign exchange generation, which fuels further infrastructure development through the revenue from exports; and household welfare, where improved infrastructure leads to better services, access to markets, and enhanced living conditions for local communities. 
These factors collectively contribute to the broader development of the region's infrastructure while improving livelihoods (Kaimu, 2016). Further, spice powder is another significant byproduct created through grinding dried spices. This is primarily used as a spice in culinary applications, enhancing the flavor of food. The production and sale of spice powder in local and international markets generate income for farmers, traders, and small-scale processors (Nuhu, 2016). The community benefits economically as the demand for this product increases, and smallholder farmers are empowered to engage in other forms of value addition, increasing their income and improving their quality of life.Lastly, spice oil and medicinal products derived from spices, such as toothpaste and essential oils, are highly valued (Pandey et al., 2024). Although most of the spice oil is processed by external manufacturers, it has strong demand in the pharmaceutical and cosmetics industries. Increased participation in the production of spice oil or other related products could further enhance the economic viability of the spice value chain . Encouraging local processing of spices into oil or medicinal products could provide new economic opportunities, leading to sustainable livelihood improvements for the community (Pandey et al., 2024).
3.4.1 Nutritional implications of value addition of spice and by-products

The contribution of spices and their by-products goes beyond the economic value to the nutrition and food security at household level. Spices, like turmeric, ginger, black pepper, and cinnamon, contain bioactive compounds with proven health benefits, for example, the anti-inflammatory, antimicrobial, and antioxidant effects. By adding value to products (e.g., things like processing spices into powders, teas or health supplements) communities can increase their dietary diversity and consumption of nutrient-dense foods. Further, the inclusion of by-products from spice (e.g., turmeric residues or ginger fiber) into local reusable foods or animal feed would indirectly contribute to the improved nutrition in household diets through the improved quality of animal-source foods, such as meat, milk, and eggs. Women's participation in spice value addition, therefore, not only ensures extra income but also serves to enhance household nutrition by improving access to and use of nutrient-rich food commodities. Training women on the nutritional utilization of spices and their by-products could expand the positive impact of spice farming on community health to include less malnutrition and more resistance towards diet-related diseases.
3.4.2 Mapping of spice value chain

The spice value chain is a series of linked actors who contribute to the production-to-consumption process of spices with the support functions and infrastructure such as in enabling environment that provide strength to the chain.

At the base, chain comprises of Producers/Farmers, serves as obligation of land preparation, weeding, harvesting, pruning and purchasing of inputs. With farmers as the entry point of the value chain, they are the raw materials necessary for the whole stream.

The Chain Supporters, in turn, are supportive of the primary actors from NGOs, research centers, agricultural officers, credit and saving organizations to farmers organization. These actors support in terms of technical training, advisory services, research and innovation, access to finance and credit, and organizational support are all essential. They aid farmers in increasing productivity, becoming more resilient and in banding together as groups or cooperatives so that they can negotiate better, share resources and cut costs.
The Enabling Environment is made up of legal services, market rules and trade regulations that shape the way farmers and other players in the value chain operate. These legal and regulatory frameworks are introduced to formalize business transactions, defend producers rights, and assured fair trade and market access across the value chain.

After harvesting, spices move to the Processing and Value Addition stage that entails sorting, cleaning, and drying as well as grading and other processing operations. This is an important step for improving the overall quality, longevity and market value of the spices, which will also lead to an increase in demand from customers.

The middle players brokers, retailers, rural collectors, and wholesalers- are intermediaries in the value chain. They are middle actors who purchase spices from farmers or markets and sell it to the wider market, and involve in transportation and distribution in wholesale and retail markets.

Transporters are the centrepiece in the value chain, providing the linkages between the countryside and the urban market cities. Their function reflects that spices transition successively through the chain and make efficient connections between and ease transitions of actors.

At the last stage i.e., Consumption Level, the spices are finally consumed by two categories of consumers: Processors who are free to transform the spices further, if necessary, before final sale, and ultimate -‘Final Users/Households’ using spices as they for their particular end use such as for culinary or any other use. The aim is to get down to the household, where consumption of spices leads to enhanced livelihoods.






















Figure 2: Illustration distribution of spices value addition actors 
3.5 Households involvement in spices farming

The distribution of respondents by household engaged in spice growing is displayed in (Table 2). The majority of the family, scoring 97.3%, was engaged in spice cultivation; the husband alone scored 2.0%, and the wife alone scored 0.7%. The results show that 97.3% of respondents indicating that their whole family participates in spice cultivation and value addition, the collective effort allows for more efficient and faster completion of tasks such as harvesting, drying, sorting, and packaging. This shared responsibility reduces the burden on any single individual and increases the overall productivity of the household. When multiple members contribute, more spices can be processed, leading to greater sales and higher income, which supports the household's needs such as food, education, and healthcare. This involvement also helps spread the knowledge of value addition techniques across generations, ensuring the sustainability of the household’s economic activities.

Table 2: Percentage distribution of members involved in CVA (n =147) 
	Member 
	Frequency
	Percent

	Husband
	3
	2.0

	wife alone
	1
	.7

	The whole family
	143
	97.3

	Total
	147
	100.0


In contrast, households where only the husband (2.0%) or wife (0.7%) are involved in spice value addition may face more limitations in terms of the scale of production and income generation. Solo efforts can lead to slower progress and lower productivity, which may impact the household's financial stability. The participation of the entire family also fosters a sense of teamwork and unity, strengthening social bonds within the household. Additionally, the financial benefits of involving all members in spice value addition contribute to long-term wealth accumulation, allowing families to invest in improving their living conditions, expanding their farming operations, or pursuing other economic opportunities. This inclusive approach to spice value addition thus plays a vital role in improving community household livelihoods.
Women’s involvement in spice value addition is primarily concentrated in labor-intensive activities. Despite their contributions, women face challenges such as inadequate training, limited access to credit, and socio-cultural barriers that hinder their active participation in higher-value segments of the value chain. Enhancing women’s roles through targeted interventions can improve both the quality of spice products and household incomes.

The most popular value-adding activities at the district include harvesting, pruning, sorting/grading, drying, packaging, storing, and marketing. Because these activities are traditionally associated with men, men perform the majority of the value-adding activities: such as (100%) of the harvesting activities, (96.6) of the pruning activities, compared to (3.4) of the packaging activities, (96.6) of the storage activities, and (91.2%) of the marketing activities (Table 3).

This distribution of gender roles in spices value addition activities provides insights into the division of labor and roles within the community, reflecting traditional or practical considerations in agricultural practices related to spices. Most of women work in the fields of sorting, grading, and drying, which boosts their income during the spice season. These activities are carried out both indoors and outdoors, with the goal of generating income that enhances household livelihood through human capital through the ability to participate in value-adding activities related to spices, such as sorting and drying. In the sorting/grading process, men had a rate of 27.9%, women 66.7%, and children 5.4%, whereas in the drying process, men had a rate of 31%, women 64.6%, and children 4.1% (Table 3).  

Table 3: Percentage distribution of CVA practice (n=147)

	Practice of spices value addition 
	Who are involved in %

	
	Male 
	Female 
	Children 

	Harvesting 
	(100)
	-
	-

	Pruning 
	(96.6)
	5(3.4)
	-

	Sorting/Grading 
	(27.9)
	98(66.7)
	8(5.4)

	Drying 
	(31)
	95(64.6)
	6(4.1)

	Package 
	(96.6)
	5(3.4)
	-

	Storage 
	(67.3)
	48(32.7)
	-

	Marketing 
	(91.2)
	13(8.8)
	-


Sorting and grading activities were predominantly performed by females, representing 66.7% of the individuals engaged in these tasks. To maintain the integrity and quality of the spices, the practice of shooting during sorting was strictly prohibited. Respondents additionally emphasized the necessity of introducing mechanical sorting equipment to enhance efficiency and reduce the labor and time demands associated with manual processing. Drying activities were similarly dominated by females (64.6%), followed by males (31%), while children accounted for a minor proportion (4.1%). Throughout the drying season, spices were placed on canvas sheets or stored in jumbo bags composed of non-chemical materials to minimize contamination risks and preserve product quality. 

These findings align with the results reported by Amashal et al. (2020), who demonstrated that value addition in agricultural commodities substantially boosts profitability and fosters greater economic stability among smallholder farmers. Further evidence provided by Garu (2017) and Ngolle (2021) supports this assertion, illustrating that the adoption of value-added practices not only elevates farm-level incomes but also promotes sustainable agricultural practices and drives broader community development. Collectively, these studies highlight the pivotal role of value addition in enhancing revenue streams, expanding market access, and strengthening the economic resilience and long-term sustainability of smallholder farming systems. The consistency across these findings underscores the necessity of integrating value addition strategies into rural development and agricultural extension programs to optimize economic outcomes for farming household.

The mapping of the spice value chain reveals the breadth and depth of involvement of women in the value chain that is relatively ignored particularly at nodes of value addition like sorting, grading, drying and first level of processing. Although they play the predominant role in these tasks, women are confronted with problems such as physically demanding labour, limited access to new technologies, limited credit facilities, and a limited say in decision making structures. These limitations hinder the capacity of women to fully exploit the economic potential for spice production and value addition. Overcoming these obstacles offers a strategic avenue to advance women's economic empowerment. Through the provision of targeted technical and entrepreneurial training, and by enhancing their access to modern processing technologies (dryers and sorters), credit and by their inclusion in producer organizations, and value chain governance structures, women can transform to wage labourers to the main actors of the spice industry. The full use of these potentials is directly relevant for the sustainability of the livelihoods. Increased involvement of women in the higher value chain segments of the spice value chain has the potential to increase household incomes, improve food security, enhance education for children, and build community resilience.

4. CONCLUSIONS 
Women play a significant role in labor-intensive activities such as sorting, grading, and drying spices. Despite their contributions, their involvement in higher-value segments like processing and marketing is limited due to socio-cultural and economic barriers. The majority (97.3%) of households engage collectively in spice cultivation and value addition. This family-based participation improves productivity and enhances household income and welfare. Most respondents have primary or adult education, yet they possess valuable practical skills that contribute significantly to quality value addition practices. With an average age of 53.7 years among respondents, the spice farming community in the district is aging. Younger generations are less involved, potentially risking the sustainability of spice farming unless targeted engagement is promoted. Women face challenges such as lack of access to training, credit, modern tools, and decision-making power, which limits their full economic participation in the spice value chain. Traditional drying and sorting methods reduce productivity and expose farmers to post-harvest losses, especially during the rainy season. In addition to economic benefits, women's participation in spice value addition enhances household nutrition by promoting the availability and use of nutrient-rich spice products, contributing to improved community health and food security.
5. POLICY IMPLICATIONS
The government and other stakeholders in the sub-sectors have to empower women in agriculture and promote inclusive rural development, in enhancing women’s skills in value addition, entrepreneurship, and agribusiness. Establishing microcredit schemes tailored to women can support investments in equipment, storage, and small processing units should also be considered. Community-based spice processing units should be promoted to retain value locally. Incentives to attract youth into spice farming, along with gender-sensitive extension services, and strong market linkages for women producers, are also essential for lasting impact. There is a need of promoting nutrition education programs linked to spice farming, emphasizing the health benefits of spices and their by-products to improve household dietary diversity and resilience against malnutrition.
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