How does gender influence person-to-person circulation of farming videos in Bihar (India)?
[bookmark: _Hlk117246478]00 Abstract
Farmers, agricultural scientists and other extension actors increasingly develop videos to help farmers improve their farming practices. Person-to-person video sharing (e.g. via WhatsApp groups) can facilitate scaling, trust and localization of these videos. We plan a randomized trial testing whether the gender of farmers featured in videos influences the scale and gender inclusivity of person-to-person sharing of these videos in rural Bihar. We will also analyze how these outcomes may be influenced by communication platforms and characteristics (role, age, gender, location and agricultural credibility) of video sharers.
01 Introduction
Improving farming practices can improve nutrition, rural livelihoods, food security and other development outcomes. However, extension practitioners have difficulty influencing farming practices helpfully (Bouwman et al., 2021; Douthwaite, 2002), scalably (Davis et al., 2010) and inclusively (Cunguara et al., 2011).

Farmers, agricultural scientists and other extension actors commonly develop videos to help farmers improve their practices[footnoteRef:1]. Videos are powerful extension tools given their: [1:  Examples of farming videos include an Indonesian rice farmer reviewing his homemade transplanter (1.1+ million views; https://www.youtube.com/watch?v=WfC_-1QTR5Q [last accessed 15 October 2022]), an Indonesian farmer demonstrating a novel method of propagating bitter beans (4.5+ million views; https://www.youtube.com/watch?v=jt9d5iKwswY&t [last accessed 15 October 2022]) and an Indian farmer demonstrating how to make vermi compost (6.7+ million views; https://www.youtube.com/watch?v=avfPij0FRLU [last accessed 15 October 2022])] 

· Influence: at least 24 studies have evidenced videos influencing farming practices in low- and middle-income countries (Porciello et al., 2022). 
· Low cost: videos can be inexpensive to create, share and maintain.
· Scalability: videos (like most digital tools) can be duplicated easily.

Person-to-person video circulation (e.g. via WhatsApp groups) may shape farming video impacts by facilitating:
· Awareness: 75 farmers in Burkina Faso received a seed storage video and independently transferred the video to 239 other mobile phones within two months (Maredia et al., 2018).
· Trust: farmers can more likely trust videos shared by trusted people (Coggins et al., 2022).
· Localization: farmers appropriate information to their context through discussion (Karubanga et al., 2019).
However, person-to-person video sharing may disadvantage farmers excluded from video sharing networks. Indeed, many studies across a diversity of contexts found women have commonly used digital extension tools less than men (Porciello et al., 2022).

Featuring female farmers in farming videos may make sharing of these farming videos - and the practices they recommend - more inclusive of women. Researchers implemented a randomized trial in Uganda testing whether the gender of farmers featured in videos influenced farming practices of viewers (of different genders) (Lecoutere et al., 2023). However, farming videos must be viewed before they can inform farming practices. To our knowledge, no experimental study has tested whether the gender of farmers featured in farming videos influenced access to them.

We implemented a randomized trial in Bihar (India) to answer the following research questions:

1. Does the gender of farmers featured in farming videos influence the number of people accessing these videos through their person-to-person circulation in rural Bihar?
2. Does the gender of farmers featured in farming videos influence the gender of people accessing these videos through their person-to-person circulation in rural Bihar?
3. Does the occupation, gender, age, video sharing platform, location and agricultural credibility of initial video sharers influence answers to questions 1 and 2?

We will also analyze how other factors (beyond gender of farmers featured in farming videos) influenced video sharing outcomes (using data from the same trial). However, these additional analyses will be observational – not causal – and hence their research questions and methods are outside the scope of this pre-analysis plan. 
02 Experimental design
2.1. Study population
319 extension actors participated in the trial:
· 251 JEEViKA agri-entrepreneurs. At the time of the study, JEEViKA (a poverty alleviation initiative of the Bihar state government) provided training and subsidies for roughly 400 agri-entrepreneurs to offer extension services and sell agricultural inputs to farmers in Bihar. JEEViKA officials were looking to farming videos - in combination with agri-entrepreneurs - to achieve JEEViKA’s goal of inclusively reaching six million farmers by 2025 (from a base of approximately two million farmers in 2022)[footnoteRef:2]. The 251 agri-entrepreneurs included in the study were those put recommended by JEEViKA officials (and were perhaps more engaged in their work than the average JEEViKA agri-entrepreneur). [2:  Personal communication with JEEViKA officials (August-December 2022).] 

· 43 CSISA field technicians. CSISA (Cereal Systems Initiative for South Asia) aimed to benefit eight million farmers through its agricultural research program led by CIMMYT and co-implemented by IRRI, IWMI and IFPRI[footnoteRef:3]. At the time of the study, CSISA employed a total of 43 field technicians in Bihar to facilitate on-farm field trials to develop and circulate knowledge about improved farming practices[footnoteRef:4]. There were approximately 400,000 farmers for every one CSISA field technician in Bihar[footnoteRef:5], so CSISA program leaders were looking to farming videos to reach more farmers[footnoteRef:6].  [3:  CSISA website: https://csisa.org/about-csisa/overview/ [last accessed 17 February 2023]]  [4:  Personal communication with CSISA project leaders (August-December 2022).]  [5:  India’s 2015-16 Agricultural Census estimated there was 16 million farmers in Bihar: https://agcensus.nic.in/document/agcen1516/T1_ac_2015_16.pdf [last accessed 17 February 2023]. CSISA employed 43 field technicians in Bihar (Personal communication with CSISA project leaders, August-December 2022).]  [6:  Personal communication with CSISA project leaders (August-December 2022).] 

· 25 recommended video sharers. Informal extension actors were identified through a phone survey of the above extension actors following circulation of the first of three farming videos. Surveyed extension actors were asked to recommend someone we ought to contact to circulate farming videos in their community. A local researcher then called each recommended video sharer and gave the WhatsApp number to contact if they want to opt into to receiving the videos[footnoteRef:7].  [7:  152 people and their phone numbers were recommended, 137 of them were called to invite them to help circulate an upcoming wheat agronomy video, 50 of them took the phone call, 43 of them expressed interest and 23 of them actively opted in by sending a follow-up WhatsApp message] 

2.2. Intervention
We WhatsApp-messaged three wheat agronomy videos to the 319 extension actors asking them to share the videos with farmers in their communities. Extension actors were randomly allocated videos featuring expert female or male farmers for three wheat agronomy topics – planting date, irrigation and herbicides. A randomly allocated subset of extension actors also received a personalized phone call requesting them to share the irrigation video.
2.2.1. Detail on the videos
We developed six wheat agronomy advisory videos - two focused on planting date, two focused on irrigation and two focused on herbicides[footnoteRef:8]. All videos were 3-4 minutes in duration and relied on Hindi language only. Each video featured an expert Bihar wheat scientist and expert Bihar farmer. The video topics, duration, language and structure (i.e. featuring an expert farmer and expert scientist) were prioritized based on nine key informant interviews with farmers and extension actors in Bihar. CIMMYT (International Maize and Wheat Improvement Center) wheat scientists and expert wheat farmers featured in the videos developed the advice. [8:  Video copies: Early planting video featuring female farmer, early planting video featuring male farmer, irrigation video featuring female farmer, irrigation video featuring male farmer, herbicide video featuring female farmer, herbicide video featuring male farmer [all last accessed 17 February 2023]] 

We varied the two videos developed for each agronomy topic by varying the gender of the expert farmer featured in each video. The two videos for each agronomy topic were identical (featuring the same duration, voiceover, expert scientist clips and agronomic advice). The only difference between each set of videos being one video (and video title) featured a female expert farmer and its twin video (and video title) featured a male expert farmer. 
The male and female expert farmer clips for each agronomy topic contained uncontrolled sources of variation. For authenticity, we filmed farmers using their own words and on their own farms. Consequently, some audio-visuals (beyond farmer gender) varied across each video. The uncontrolled sources of variation (e.g. different clothing and communication styles) also relate to gender. Even so, we think these uncontrolled sources of variation may weaken our gender-focused analyses if participants interpret different agronomic advice from the different videos. We plan to test for potential differences in interpretation as part of our follow up surveys of video recipients.
2.2.2. Detail on the video dissemination
We flagged the videos to extension actors via standardized messages in Hindi language. JEEViKA agri-entrpreneurs received the messages from a recognized JEEViKA official through WhatsApp group text messages. CSISA field technicians received the same messages from a recognized CSISA official through WhatsApp group text messages. Recommended video sharers received the same messages from one personal WhatsApp account through individual WhatsApp text messages following the phone call described in section 2.1. The same personal WhatsApp account responded to any questions from message recipients.
Each extension actor received their three video links (alongside a description of each video and a request to share it) through a standardized individual WhatsApp messages. Every WhatsApp message was sent from the same personal WhatsApp account and signed off with the same name and affiliation with JEEViKA and CSISA. Extension actors received the planting date video on 26/10/22-27/10/22, the irrigation video on 9/12/22-11/12/22 and the herbicide video on 23/12/22. These messages were all sent between 8:38am and 5:27pm (local time). Extension actors that communicated they had added the personal WhatsApp account as contact were messaged first (to mitigate risk of messages being blocked by WhatsApp). The timing in which each extension actor received their video link was randomized. The same personal WhatsApp account responded briefly to any questions from message recipients. 
Each extension actor also received a standardized reminder text message at the same time approximately four days after each of the three videos were disseminated. JEEViKA agri-entrepreneurs received the reminder message via their WhatsApp groups, CSISA field technicians via their WhatsApp group and recommended video sharers via individual WhatsApp message.
A randomly-sampled subset of extension actors also received a personalized phone call as an additional reminder to share the irrigation video. 
We additionally posted the videos publicly on the ‘Bihar Agricultural University Sabour’ YouTube channel (in collaboration with Bihar Agricultural University). We posted the videos on this popular local YouTube channel (within a four days of the videos being circulated via WhatsApp) to avoid excluding farmers from potentially benefitting from these videos (relevance of these videos was highly time-sensitive given the seasonal crop calendar in Bihar). In addition, YouTube analytics on the use of these publicly-posted videos may help us interpret the experimental results. The public availability of the videos may have influenced the video sharing behavior of extension actors (and farmers that receive videos from them). We also surveyed participants on whether they encountered the same videos through other means. 
2.3. Hypotheses
[bookmark: _Hlk131589200]2.3.1. Effects of video gender on scale of video sharing (research question 1)
H0: The gender of farmers featured in wheat agronomy videos does not influence the number of views or discussions of these videos circulated person-to-person by extension actors in rural Bihar.
H1: The gender of farmers featured in wheat agronomy videos does influence the number of views or discussions of these videos circulated person-to-person by extension actors in rural Bihar.
2.3.2. Effects of video gender on gender of video recipients (research question 2)
H0: The gender of farmers featured in wheat agronomy videos does not influence the gender of people accessing these videos circulated person-to-person by extension actors in rural Bihar.
H1: The gender of farmers featured in wheat agronomy videos does influence the gender of people accessing these videos circulated person-to-person by extension actors in rural Bihar.
2.3.3. Heterogeneous effects (research question 3)
H0: The occupation, gender, age, location, communication platform and agricultural credibility of extension actors does not effect any of the video sharing outcomes.
H1: Occupation, gender, age, location, communication platform and agricultural credibility of extension actors effects one or more of the video sharing outcomes.
2.4. Treatment design
We allocated the 319 participating extension actors one video (featuring a male expert farmer or female expert farmer) for the planting date video. These two treatments were allocated through stratified random sampling (stratifying using affiliation, and gender and above/below median age when known, randomly when unknown). Extension actors that received a video featuring a female expert farmer for planting date received a male expert farmer for the herbicide video. 
The gender of the farmer in the irrigation video was randomly allocated to each extension actor without stratification (due to time pressure). Random sampling was also used to determine the subset of extension actors that received a phone call requesting them to share the irrigation video. Random sampling also determined the order in which each follow-up call recipient received the follow-up call (which was always 2-4 days after receiving the video link).
2.5. Data collection
We measured the number of video views and video shares generated by each extension agent using the commercial software ‘Wistia’. Each recipient received a unique link to the same video (uploaded to ‘Wistia’). ‘Wistia’ tracked how many times each linked video was watched, for how long and from how many unique IP addresses.
We attempted to survey all 319 extension actors via phone calls following circulation of each of the three videos. All phone surveys for each video were facilitated 8-17 days after each video was disseminated. The response rates for the early planting video, irrigation video and herbicide video phone surveys were 68%, 65% and 81% respectively. The phone surveys included questions on the gender of people extension actors shared the video with, how they shared the video and whether they encountered the video through other means (beyond the link sent to them).
To assist with interpretation of our findings, we plan to use YouTube analytics and qualitative data from 22 interviews of video recipients. The YouTube analytics (for the video copies posted publicly) include how users found the videos as well as the gender and age distribution of video viewers. The interviews included more in-depth questions about motivations, challenges and social networks involved in sharing the first video. This descriptive data from YouTube and interviews will not be used in the below analyses but will assist with interpretation. 
2.6. Outcomes
· ‘Video views’ – total views for each linked video within seven days of link receipt. 
· [bookmark: _Hlk116839692]‘Video discussions’ – the reported number of video recipients that replied to the video link sent by each extension worker.
· ‘Total women recipients’ – ‘Video views’ multiplied by the proportion of women the given extension worker reported sharing their video with.
2.7. Ethics approval
The ethical aspects of this research were approved on 11 October 2022 by the Australian National University Human Research Ethics Committee (Protocol 2022/511).
03 Analysis plan
3.1. Power calculations
Our statistical power calculations suggest that we should be able to detect a standardized minimum detectable effect size of 0.014 (F2) with 80% power at a 5% level of significance. This power estimate assumes a sample size of 932[footnoteRef:9]. The actual sample size may be lower – particularly for the outcome variables relying on phone surveys.  [9:  753 samples from agri-entrepreneurs (251 agri-entrepreneurs received three videos), 129 samples from CSISA field technicians (43 field technicians received three videos) and 50 samples from recommended video sharers (recommended video sharers received two videos). ] 

3.2. Balance
We will test the balance of potential sources of heterogeneous effects across treatment groups. Unbalanced variables will be included in the analysis and we will present the results of both controlled and uncontrolled analysis.
3.3. Spillovers
Some video recipients may encounter the same video via links allocated to other extension actors or the publicly available YouTube videos. We will monitor this through the follow-up phone survey.
3.4. Identification strategy
We plan to estimate the average treatment effect for each outcome variable identified in section 2.6 by estimating the following equation:
		(1)
where  is each primary outcome variable identified in section 2.6 measured at endline for extension worker  and video ;  is a dummy variable that equals 1 if the extension worker received a video featuring a female farmer and 0 if the extension worker received a video featuring a male farmer;  is a vector of three dummy variables that reflects video shared (i.e. the first video focused on planting timing, the second video focused on irrigation or the third video focused on herbicide application);  is a dummy variable that equals 1 if the extension worker also received a standardized phone call requesting them to share video;  is a vector of unbalanced control variables,  is a vector of dummy variables indicating the actors’ strata and  is a mean-zero error term. The primary outcome variables may require transformations to ensure normal distribution of model residuals. 
3.5. Heterogeneity analysis
We will investigate possible sources of heterogeneous effects for each outcome variable identified in section 2.6 by estimating the following equation:
	(2)
[bookmark: _Hlk131601407]Where  is alternatively i) gender of extension worker  (not to be confused with  - the gender of the farmer featured in a video), ii) age of extension worker , iii) location of extension worker , iv) agricultural credibility of extension worker  (measured through years of experience in agriculture, years living in their district of work and number of people that asked them for farming advice in the last seven days) and v) video sharing medium of extension worker  (i.e. the communication platform extension actor  reported using the most to share their video link). , , , , ,  and  are as defined in section 3.4. The primary outcome variables may require transformations to ensure normal distribution of model residuals.
3.6. Attrition
Not all extension actors participated in phone surveys even though phone survey data is required for calculating two of the outcome variables (section 2.6) and some of the variables included in the heterogeneity analysis (section 3.5). Moreover, some samples will require exclusion because of treatment failure (e.g. at least one extension actor received a faulty video link and at least one other extension actor posted their video link in a WhatsApp group containing many other extension actors, causing contamination). 
		(3)
where = 1 if insufficient data is available concerning sharing of video  by extension actor . , , ,  and  are as defined in section 3.4. If  != 0, then we will apply the bounds approach suggested in Lee (2009).
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