Appendix Table 1: Summary of the different published works
	Author Name and year
	Region
	Key findings 
	Strength 
	Weakness 
	Domain and indicator 

	(Amin et al., 2010)
	Pakistan
	Women took on more responsibilities in providing fodder, maintaining cleanliness in sheds, watering animals, milking, raising poultry, selling ghee and eggs, and managing goats and sheep. The tasks undertaken by women were generally of a gentler nature, while men were primarily engaged in physically demanding tasks outside the home.Top of Form
	A Comparison between husband-and-wife intra-household livestock production and management actives and their role. 
	Slightly related to the 1st domain, and no specific comparison was made on the WELI domain context. 
	Decision on Agricultural production

	(Carlson et al., 2015) 

	
	Explored the connection between women's autonomy and children's nutritional well-being, providing brief explanations for both positive and negative aspects and suggesting areas for future research.
	Regional autonomy was identified, and three types
Autonomy is discussed
	No clear-cut definition of autonomy. 
	Decision on Agricultural Production (Autonomy)

	(Valdivia, 2001)
	Indonesia, Peru, Bolivia, and Kenya
	Variation in the roles women play in overseeing small ruminants stems from the interplay of gender, class, ethnicity, social factors, and market and macro-economic conditions. Economic shifts in developing nations intersect with gender dynamics in ways that are not predetermined. Women may experience gains or losses from these interactions. The ability to access and own assets empowers women in these negotiations, leading to improved welfare expenditures. When women control resources like small ruminants, grazing areas, and feed resources, it enhances equality and empowerment.Top of Form
	Gender rules were clearly defined.
	Empowerment is not measured. Only gender rules are identified. Also, measuring food security is not explained adequately. 
	No specific domain is identified.

	(Yuniati et al., 2019)
	Africa
	The welfare indicator index stood at 0.622 (indicating a developing status), while the access index was 0.741 (indicating a developed status). The participation index was 0.752 (developed), the critical awareness index of problems faced was 0.722 (developed), and the decision-making index was 0.743 (developed). The least empowering variable is the welfare index, primarily due to a deficiency in knowledge and creativity in utilizing livestock products and waste from cattle farming for valuable purposes. This situation diminishes alternative sources of income.
Top of Form

	The Empowerment Index classification is explained properly. 

	Only beef cattle rancher empowerment was explained. 
	No specific domain identifies.

	(Saini & Saini, 2021)
	Indonesia
	Women are involved in various animal husbandry tasks such as collecting fodder, chaffing, feeding, watering, healthcare, milking, household-level processing, value addition, and other management practices. However, the contribution of women to income in the livestock sector is considered minimal. Women face limited access to technology and extension services, and there are fewer women farmer's organizations. Therefore, efforts should be directed towards enhancing women's skills to address their strategic needs systematically and document their inputs and outputs within the livestock sector. Key factors for women's empowerment in the livestock sector include decision-making, self-esteem, social support, access to knowledge, credit facilities, livestock services, market accessibility, and ownership of assets.
	Interventions (like training and loans) are taken into account. The social and cultural context is defined in terms of WE in livestock management.
	How increasing income affects empowerment needs to be clearly defined. 
	Decision on nutrition and access to & control over resources


	(Ransom et al., 2017)
	Uganda
	Revenue influences the overall count of animals owned within a household, yet the evidence regarding whether smaller livestock is primarily associated with poorer households and women is inconclusive.
	Household livestock asset ownership and dietary diversity are measured and discussed briefly.  
	Nutrition is measured only by HDDS. Livestock is taken as a part of agriculture rather than focused separately. 
	Access to & control over resources (Ownership and control of livestock assets)

	(Galiè et al., 2017)
	Tanzania
	Both female and male respondents participated in animal health management and possessed comparable knowledge of diseases. The study also illustrates the effects of animal diseases on women's food security. However, it was observed that women encounter greater obstacles than men in obtaining veterinary services, information on diseases, and animal medicines.
	Contribution of gender during animal illness.
	No specific analysis or method is mentioned to quantify food security. Also, which interventions are taken for livestock is unclear. 
	Access to & control over resources in (Ownership and control of livestock assets) indicator

	(Omondi et al., 2022).
	Northern Ghana

	There is a clear and direct positive correlation between the knowledge of women and men regarding animal health, specifically PPR (peste des petits ruminants) vaccination. Additionally, there is a notable indirect positive link between access to PPR vaccines and empowerment. Furthermore, among goat keepers, both women and men, there were distinctions in the aspects of empowerment strongly connected to the facets of the PPR vaccine. For women, significant associations were found in terms of asset ownership and input into decisions related to livestock, whereas these associations were not as pronounced for men.
	WELI domains are associated with animal health and vaccination and show the relationship between men and women
Properly.
	In interventions, only vaccination is focused. Other interventions are overlooked. Causal pathways (beyond correlation) between WE and PPR vaccination were not displayed.

	Access to and control over resources (Ownership and control of livestock assets)

Decision on agricultural production (input in productive decision)

Access to and control opportunities (access to information, training, and groups).

	(Naz et al., 2020)
	Pakistan
	Decisions concerning livestock management were predominantly made jointly by both women and men (44%), followed by decisions made solely by men (27%) and women independently (25%). Six specific livestock management activities, including the marketing of milk/by-products, milk handling, and processing, addressing animal health problems, managing the location for keeping animals, and determining the number and breed of animals, were deemed more critical for assessing women's empowerment, evident in the high DMI value exceeding 0.80. In contrast, a moderate level of women's empowerment was observed in activities such as purchasing animals (0.57), selling animals (0.59), and utilizing livestock income (0.63), attributed to limited mobility and technical knowledge. Household activities were predominantly associated with men's decision-making power, reflected in the DMI values below 0.50. The average DMI was 0.98 for livestock management activities, contrasting with 0.42 for household matters, indicating that women possessed a higher level of decision-making power and empowerment in livestock management compared to household affairs.
	We measured both household decisions and livestock management decisions. 
	Only the decision-making dimension is focused. And no comparison between which activities in whom participation(men/women) is not clearly defined. 
	Decision on agricultural production (input in productive decision)


	(Harris-Coble et al., 2022)
	
	Women were more inclined to engage in supplying feed to livestock compared to men, while men exhibited greater involvement than women in activities such as collecting fodder, as well as grazing and herding.
	Show the relationship between intervention and WE properly.
	Only feed-related intervention and technology have been considered
	Decision on agricultural production (input in productive decision)

	(Muhammad et al., 2010)
	Pakistan

	Participation among rural women was notably strong in tasks such as animal treatment, determining herd size, acquiring animals, selling animal produce, and providing feed. However, their involvement was comparatively limited in activities like selling animals, animal breeding, cultivating fodder, and constructing animal sheds. Approximately 66% of the respondents expressed contentment with their current participation in decision-making related to livestock management. A substantial majority (around 75%) believed in the dominance of males in decision-making. The primary factors influencing the engagement of rural women in the decision-making process appeared to be their age, prevailing male dominance, and adherence to traditional belief systems.
	Factors affecting the decision-making process of livestock from the perspective of women are discussed. 
	Only the decision-making domain is focused.
	Decision on agricultural production (both indicators)

	(Mwambi et al., 2021a)
	Kenya
	When a household becomes a member of any Producers Organization (PO), irrespective of whether the registered member is a man or a woman, women gain increased influence over decisions related to production, land and cattle transactions, loan utilization, and the receipt of dairy income. The level of women's empowerment is more pronounced when the female member of the household is part of the organization. Furthermore, our findings indicate that women holding membership in negotiating roles experience greater empowerment in terms of cattle ownership compared to women who are members of processing positions.
	Every domain of WELI is explained in detail
	In intervention, only vaccination is considered as well as PO.
	All domains

	(Hasan et al., 2020).
	Bangladesh
	Gender, farm size, experience, and training exhibit a positive impact on rural gender income, with statistical significance. On the other hand, household size and credit received demonstrate positive effects, but they lack statistical significance. According to the Pearson correlation analysis, variables such as age, education, farm size, savings, household expenditure, training received, and farming experience are positively correlated with rural gender income. Conversely, credit is negatively correlated with rural women's income, and family members are positively correlated with the respondent's income. However, these two variables are not statistically significant concerning income. Regarding agricultural livestock activities, women were found to have limited decision-making empowerment, whereas in non-agricultural activities, they demonstrated empowerment in making non-agricultural decisions within the study area. Qualitative analysis revealed that women engaged in livestock farming primarily to augment income and boost self-esteem. The income derived from these activities significantly improved their lives, providing them with better control over decisions and income.Top of Form
	The main problems of not getting empowerment are discussed briefly by PCI (Problem Confrontation Index) analysis. 
	No specific domain is discussed in the whole literature. 
	No particular domain was discussed.

	(Kabeer, 2011)
	Bangladesh

	The importance placed on social connections by the women in the research is evidently shaped by the societies in which they have been raised. However, this emphasis might not be more context-specific than the widely observed value placed on individual autonomy by many feminists.
	WE is discussed in the context of the changing nature of the state and society in Bangladesh. 
	How NGOs promote WE is not described in the context of Bangladesh.
	Decision on Agricultural Production (Autonomy)

	(Kaluwa et al., 2022)
	Kenya


	The adequacy score is influenced by household structure (whether it is female-headed or dual-headed), the age of respondents, and the number of members in a household. Work balance emerges as the most significant factor negatively impacting women's empowerment. Women play a major role in livestock productive activities, achieving adequacy in this aspect compared to men, thus directly affecting the WELI score. Women smallholder livestock farmers in this community report low rates of CCPP and ND vaccination, limited knowledge of livestock diseases, inadequate access to cold chain storage, and infrequent visits to veterinarians. Despite the high WELI score of 0.81, suggesting elevated empowerment for women compared to men, the overall WELI score may not be a precise indicator of women's empowerment in Machakos County. However, the decomposability of the index enables the disaggregation of drivers of change and an examination of how individual indicators contribute to disempowerment.Top of Form
	We briefly focused on the relationship between WELI and vaccination and three domains. Decomposition makes it easier to understand.

	The WELI analysis did not incorporate a module on vaccines. Elements influencing empowerment, including land ownership, geographical location, and socioeconomic status, are not considered in the empowerment measurement.
Top of Form

	Access to and control of opportunities

	(Nadi et al., 2021)
	Ghana
	Ownership of livestock at the household level, along with the size of the farm and education, has a detrimental impact on household food insecurity. Conversely, factors such as household size, the presence of female-headed households, and the dependency ratio exert a positive influence on household food insecurity in the studied area. 
	The relationship between food security and livestock ownership is described briefly. 
	Women empowerment is mentioned, but the domain and how asset ownership affects food security is not described briefly. 
	Access to and control over resources (all indicators)


	(Jadav et al., 2014)
	India

	Females dedicated a greater amount of time to dairy production activities than males. Training significantly influences empowerment, serving as a means to augment knowledge, enhance skills, and transform the outlook of rural women. Optimal areas for training in dairy farming included selecting breeds, formulating balanced feed with locally available ingredients, managing feeding during pregnancy, attending to health care needs, and understanding banking and insurance practices. The adoption level of trained women in dairy farming surpassed that of their untrained counterparts.
	Tried to explore the linkage between training and WE.
	No econometric model was used. Only dairy cattle are taken into consideration.
	Access to and control of opportunities (access to information, training, and groups)

	(Galiè et al., 2022)
	Global south
	Livestock breeds and related innovations, like fodder choppers or training, offer substantial advantages to women who have the opportunity to utilize them. However, this has contributed to the increased responsibilities borne by women. Another hurdle is that while women might be acknowledged as livestock keepers within their community, this acknowledgment is less prevalent among external institutions. The study illustrates a scenario where institutional recognition is acknowledged, shedding light on the collaborative and empowering avenues that result from this acknowledgment, as well as the persisting barriers.Top of Form
	Four domains of WE are explained briefly. 
	The livestock sector is taken into account under Agriculture and measured WE in the agricultural context when the WELI domain and indicators are available.
	Decision on Agricultural production, Access to and control over resources, Access to and control of opportunities



	(Galiè et al., 2015)
	Tanzania, Ethiopia, and Nicaragua
	The diversity in local perceptions of ownership, demonstrated through seven resource ownership domains, was linked to a limited group of participants. This highlights the adaptability of the systems that regulate resource entitlements within the studied communities and their influence on food security. Despite these varied understandings and systems, the resource arrangements consistently favored men.Top of Form
	Psychological classification of ownership is explained properly as well as three countries comparison are made.
	It fails to offer a comprehensive understanding of the local interpretations of ownership, nor does it present a comparison of these interpretations across the research communities and countries.
	Access to and control over resource



	(Patel et al., 2016)
	India
	The majority of animal farming tasks, including collecting fodder, feeding, watering, healthcare, management, milking, household-level processing, value addition, and marketing, are carried out by women. Despite their significant involvement and contribution, notable gender disparities persist in Indian villages. Consequently, addressing gender bias in the livestock sector is crucial. Initiatives are required to enhance women's capabilities, enabling them to negotiate with confidence and fulfill their strategic needs.
	We and interventions in the dairy sector were reviewed properly
	Only discuss the by-product of the dairy animals in the Indian context
	Extent and control of work time



	(Tavenner et al., 2018)
	Kenya
	Considerable variation exists in how men and women describe the allocation of income, resources, and authority within their households. Although there are instances where men and women observe similar overall patterns, notable distinctions arise in the specifics of these trends. The most contrasting responses are observed in the areas of control and decision-making regarding morning and evening milk sales. The selection of the interviewee within a household can impact research outcomes as survey respondents may possess diverse perceptions or assessments regarding 'who performs specific tasks' compared to other household members.Top of Form
	The control of resources and decision-making domains are discussed.
	Other domains are ignored. 
	Decision on agricultural production and access to and control over resources

	(J. Njuki et al., 2004):

	Sub-Saharan Africa and South Asia
	Summarizing existing knowledge and drawing implications for programmatic and policy interventions is an initial phase in recognizing substantial gaps in our evidence base. It also provides clues about which species and value chains may offer the most potential for benefiting impoverished women and their families through research and development interventions.Top of Form
	Women’s ownership of livestock and the importance of livestock assets to women were discussed.
	No income-generating activities are discussed. 
	Access to and control over resources and access to and control of opportunities (Access to market) 

	(Nchanji et al., 2021)
	Kenya
	According to the Women's Empowerment in Agriculture Index (WEAI), 28% of disempowerment among female farmers (measured by the 5DE framework) is attributed to a lack of time for leisure activities, and 18% is due to being overworked. This implies that the time-related indicator contributes to 46% of disempowerment among women engaged in bean farming in Kenya. In Bomet and Narok, men dedicate more time than women to activities related to raising large livestock and leisure. Additionally, in Bomet, women spend more time than men on cooking and domestic chores such as fetching water and collecting fuelwood, while men in Bomet invest more time than women in managing their businesses.Top of Form
	Times are divided between morning hour, afternoon hour, evening hour, night hour, and midnight hour.
	Only the time domain is considered.
	The time domain is considered, but in the WEAI perspective.

	(Tesfay & Abidoye, 2020a):
	Ethiopia
	Women in the Feed the Future intervention zone exhibit higher levels of empowerment compared to those in the non-Feed the Future intervention area. However, there is limited evidence indicating that the interaction between women's empowerment in agriculture and gender dummy variables has a gender-biased impact on child nutrition outcomes. Likewise, program interventions contribute to improved child nutrition outcomes, but there is no apparent gender bias. The negative correlation between the five domains of disempowerment scores and child nutrition outcomes is consistent, but there is no gender-specific effect.
	The marginal effect of WE in agriculture on nutrition is outcomes shown.

	How livestock products and by-products enhance nutrition isn’t taken into account.
	All domains are considered in the agricultural context, including the livestock sector.

	(Malapit & Quisumbing, 2015)
	Ghana
	Women's empowerment (WE) demonstrates a stronger connection with the quality of infant and young child feeding practices and only a weak association with child nutrition status. Specifically, empowerment in credit decisions is positively and significantly linked to women's dietary diversity but not their body mass index. This indicates that enhanced nutritional status may not consistently align with empowerment across all domains, highlighting the potential divergent impacts of these domains on nutrition.
	Explore the relationship of the different domains or WEAI with HAZ, WHZ, and WAZ combined.

	The relationship of the different domains or WEAI with HAZ, WHZ, and WAZ separately is missing.
	All domains are considered in the agricultural context, including the livestock sector.

	(J. M. Njuki et al., 2016)
	Kenya
	While women appeared to be taking more control over decisions related to evening milk sales, men were evidently asserting greater control over the overall dairy income. However, this trend was mitigated by the reported increase in joint decision-making. Additionally, women from households with a medium intensity of dairy activities reported dedicating more time to dairy-related tasks compared to women from households with high dairy activity intensity.Top of Form
	Interventions related to WE are explained
	Other interventions that affect child nutrition are not mentioned 
	Women's time allocation and workload to 


	(Bain et al., 2020a)
	Uganda
	Possessing ownership of dairy cows positively influenced crucial aspects of women's empowerment (WE) and gender equality, leading to benefits for women and households. However, the responsibilities associated with women's labor in caring for dairy cows also had disempowering effects on some women, contributing to increased time poverty. On a positive note, owning dairy cows provided women with the opportunity to challenge deeply ingrained social norms associated with gender roles within both the household and the agricultural context.
	WE and how they relate to nutrition and intervention are discussed,
	Domains are not explicitly described, and only dairy cattle are considered.
	All domains are considered in the agricultural context, including the livestock sector.



	Price et al., (2018)
	Tanzania
	Women's empowerment (WE) in the livestock sector was linked to enhanced household nutrition. Additional avenues for empowerment were identified, which could contribute to augmenting women's decision-making authority. The article suggests that all interventions in livestock development should consider gender dynamics and involve local men in discussions addressing gender inequities. It further explores alternative routes to enhance women's empowerment and household nutrition.Top of Form
	Women empowerment and how it relates to nutrition and intervention are discussed.
	Information is given only based on FGD on specific regions in Tanzania. 
	Decision on agricultural production and control and use of income

	(Cunningham et al., 2015).
	South Asia
	Empowerment is consolidated across three spheres: control of resources and autonomy, workload and time, and social support. The outcomes indicate a general connection between women's empowerment (WE) and child anthropometry, although the findings are somewhat varied. This review underscores that distinct domains of women's empowerment may have varied associations with a child's nutritional status. It recommends that future research should strive for unified definitions of women's empowerment, specifying the key domains it should encompass and establishing standardized measurement approaches.Top of Form
	Domain areas are discussed in a social context. 
	Only three domains are discussed. 
	Control of resources and autonomy and Workload and time


	(Onah, 2021)
	 South central Asia
	In South-Central Asia, addressing stunting, wasting, and underweight rates may involve focusing on empowering women by enhancing their social independence and decision-making authority. Additionally, directing efforts toward empowering economically disadvantaged women in terms of social independence and decision-making seems to yield positive outcomes in mitigating stunting, wasting, and underweight rates in children. However, it is important to note that the specific impacts and interactions of women's empowerment (WE) and wealth index on children's nutrition outcomes differ among the countries under examination.Top of Form
	Which domain is directly linked to child nutrition is clearly explained.


	Only three domains are considered. 
	No domain was specifically identified.


	Galiè et al. (2019):

	Tanzania
	The WELI (Women's Empowerment in Livestock Index) is a quantitative tool designed to evaluate women's empowerment in the livestock sector. Its application is suitable in households where livestock is the predominant agricultural activity, enhancing the precision and comprehensiveness of results. Combining qualitative and participatory evaluations of local perceptions of empowerment with the indicators employed in the WELI is a promising approach. This method allows for the generation of comparable data across various sites, offering insights into empowerment as both an individual and collective process.Top of Form
	Every domain is discussed with proper evidence. 
	
	All domains of WELI are perfectly discussed.


	(Mwaseba & Kaarhus, 2015) 

	Tanzania
	In both societies, women, primarily as mothers, bear the primary responsibility for providing food to their children. Social norms and household requirements also necessitate mothers to allocate a portion of their time to engage in income-generating productive activities. Despite their significant contribution to income, women have limited decision-making power concerning the expenditure of household income. Typically, men oversee the sale of marketable agricultural products, including milk, and the revenue generated is utilized to cover expenses for which men are responsible. Consequently, neither the milk itself nor the incomes derived from its sale significantly enhance the nutritional status of children under the age of five in households engaged in dairy farming.
	Accurately detailing intra-household gender dynamics concerning access to and control over the household's productive assets influences the nutritional status of children in various societies where nutrition-sensitive development interventions have been implemented.
	Only two milk interventions are considered.
	Not mentioned WELI but discusses women's role (access to
And control over the household’s productive asset and resource allocation and decision-making) in child nutrition.


	(Herrero et al., 2013a):

	Developing countries
	Navigating the intricate considerations surrounding the roles that livestock plays in the developing world involves acknowledging the significant contributions livestock make to the economies of developing nations. Livestock serves as a crucial source of income and livelihood for millions of economically disadvantaged producers and consumers while also playing a vital role in providing nourishment. 
	Every aspect of women, livestock, livestock markets, and technology are focused. 
	Livestock’s roles are not the same everywhere.  Country-wise comparison is not addressed. 
	No specific domain of empowerment

	(Berde, 2023)

	Ethiopia

	Enhancements in women's empowerment (WE) did not significantly correlate with a decrease in stunting and wasting rates in Ethiopia. Nevertheless, the research identified that factors such as women's educational attainment and other variables had a notable impact on the nutritional status of their children.
	
WE related with Arthrometric measurement correctly.
	WE indicators are not measured in context-specific ways, even if they do not aggregate them meaningfully.

	Use three proxy dimensions of WE to measure empowerment. These are enabling conditions, intrinsic agency, and instrumental agency.

	Usman et al., 2022)
	Pakistan

	Women's involvement in livestock production activities surpassed that of men in all regions of Punjab except marketing. Additionally, factors such as women's age, ownership of livestock, active engagement in livestock activities, access to input markets, and women's education were identified as influential factors positively impacting livestock income. Enhancing women's participation can be considerably more effective by bolstering women's empowerment in areas such as livestock ownership, facilitating easy access to credit, creating market access, providing access to non-farm income opportunities, and ensuring access to training and information.
	Exploring ways to enhance women's participation's productivity involves boosting women's empowerment (WE) in key resources such as livestock ownership, facilitating access to credit, providing opportunities like market access, creating avenues for non-farm income, and ensuring access to training and information.
Top of Form

	WELI domain and indicators are not described separately or specifically.
	Decision on agricultural production and control and use of income
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