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[bookmark: _Toc228288529]1. Introduction
Some 200 million smallholder farmers in South Asia are becoming vulnerable to climate volatility due to the increasing uncertainty around their livelihoods, as well as the broken value chains and lack of equal access to digital technologies [1], [2]. This report suggests AgriConnect an IoT-based smart-agriculture system that incorporates low-cost soil sensors, Urdu/English mobile app and a convolutional-neural-network (CNN) crop-disease scanner - as a Changemakers project that transforms theory in the classroom into practice that creates value. The brief has three deliverables, which form the basis of the report. Task 1 shows project-management and design artefacts (scope, Gantt schedule, development methodology, system architecture and wireframes). Task 2 uses the PEST and SWOT frameworks to Deere and Company - a market leader in agritech innovations and describes the concepts, practices and tools needed to implement AgriConnect in a large organisation. Task 3 is a critical reflection on the skills development, the contribution to society and mitigate risks. It is the thesis pursued all the way that disciplined project management, the theory of evidence-based innovation and ethically based reflection are mutually supporting capabilities; they turn an idea with a creative character into quantifiable social value [3], [4].


[bookmark: _Toc228288530]2. Task 1: Project Management
[bookmark: _Toc228288531]2.1 Project Scope, Solution and Constraints
AgriConnect has the scope of designing, developing and piloting a precision-agriculture system aimed at smallholders with wheat, rice and cotton farms less than five hectares in Punjab, Pakistan. The solution suggested includes three interconnected elements: (i) a network of urdu and English-based soil sensors powered by the sun and measuring moisture, pH and temperature levels; (ii) an Android-based first mobile application, displaying irrigation instructions, weather warnings, and live mandi prices; and (iii) a TensorFlow CNN, which classifies images of leaves based on the seven most common regional crop diseases [5], [6]. The technologies and resources needed are AWS EKS (Kubernetes) to support microservices, sensor time-series using InfluxDB, transactional data using PostgreSQL, mobile using React Native, ML using one ML engineer, UX researcher and one agronomist. The main limitations include a limited 12-month horizon, the grant limit of 180,000, the rural 4G coverage, low average smartphone literacy, and adherence to the Personal Data Protection Bill 2023 of Pakistan and the EU GDPR regarding any donor reporting. The definition of scope given by Project Management Institute of scope as the sum of products, services and results to be provided [3] is clearly used to ensure that boundaries are auditable.
[bookmark: _Toc228288532]2.2 Schedule, Timeline and Gantt Chart
The 48-week plan is visualised in Figure 1 in five phases (initiation, design, build, pilot, launch). The chart was created using the matplotlib Gantt-style horizontal bars in Python and is based on the suggestion of Kerzner to use the overlapping upstream slippage-absorbing phases called rolling-waves [7]. The tasks that are critical paths include the IoT prototyping (W1018), AI-model training (W1828) and the field pilot (W2836); these sequence-dependent items have the highest schedule buffer.
[image: ]
Figure 1. AgriConnect 48-week Gantt chart (author's own; produced in Python matplotlib).
[bookmark: _Toc228288533]2.3 Development Method
A build phase is chosen as Agile Scrum, where the sprints last two weeks, daily stand-ups, sprint reviews and retrospectives are determined based on the Scrum Guide by Schwaber and Sutherland [8]. Scrum was selected instead of Waterfall since the user requirements in low-literacy rural environments are not predetermined at the beginning; the iteration-based approach enables weekly user-research feedback to influence the subsequent sprint backlog [9]. Most importantly, though, hybrid practice is implemented: discovery and architectural design have a more linear predictive character since the procurement of hardware (sensors, gateways) cannot be rearranged on a weekly basis [7]. This practical mixture is based on the 2021 reinvention of project management as a continuum by PMI instead of a binary between Agile and Waterfall [3].
[bookmark: _Toc228288534]2.4 Project Design: Two Artefacts
Below, two design artefacts are shown. Figure 2 is a system architecture diagram with four layers and Figure 3 includes three high-fidelity wireframes of the farmer-facing mobile app. These were both written by the author.
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Figure 2. AgriConnect high-level system architecture — edge, network, application and data layers (author's own).
The architecture is a layered IoT design based on the guideline of Tzounis et al. in agricultural systems [5]. Streaming telemetry, Edge devices to the API gateway, microservice-based horizontal scaling, and time-series, object and analytics workloads are separated by the data layer to maintain low cost of storage, a pattern Wolfert et al. characterise as a key element in big-data farming applications [10].
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Figure 3. AgriConnect mobile-app wireframes — home dashboard, AI scan and live mandi prices (author's own).
The wireframes reflect three conscious UX decisions based on evidence of user research: high-colour coded alerts to users with low literacy, voice-first Urdu-language chat to ask agronomist, price displayed using directional arrows as opposed to tables, as icons are perceived more quickly than numbers in the field setting [6].


[bookmark: _Toc228288535]3. Task 2: Innovation
In this section, the Innovation stream of brief is chosen. Deere & Company (NYSE: DE), which is the largest agritech company in the world and a good benchmark due to its precision-agriculture portfolio being like the value proposition of AgriConnect at an industrial scale, is analyzed in a PEST and SWOT analysis [11]. This is then analysed before a discussion of how AgriConnect would be developed, deployed, maintained and evolved in the event it was hosted in such an organisation.
[bookmark: _Toc228288536]3.1 PEST Analysis: Deere & Company
	Factor
	Key considerations for Deere & Company [11], [10]

	Political
	· US, China agricultural machinery tariff exposure (2018-2022) increases the cost of inputs.
· Design changes to firmware are required by 2024 right-to-repair laws in Colorado and the EU.
· Farm-bill subsidies: Farm-bill subsidies, which indirectly affect the demand for high-end precision equipment.

	Economic
	· Cyclical commodity prices have led to a 30% change in revenues in the last ten years.
· There is the trend of higher interest rates which raise the cost of financing customers (Deere Financial Services).
· Exposure to 30+ markets in foreign currency translates to risk.

	Social
	· On US farms, generational change of average operator age over 57 increases the pressure on automation.
· Increasing demands of consumers to traceable, sustainable produce favour precision agriculture.
· • There is a digital-divide issue among the smallholders in emerging markets and this restricts access.

	Technological
	· Development of computer vision, satellite applications and autonomous tractor (See and Spray).
· The entry barriers of competitors are lowered by open-source ML stacks (TensorFlow, PyTorch).
· 5G/LEO-satellite rollouts (Starlink) increase the connectivity of remote farmland.

	Legal & Ethical
	· Data ownership There is ownership of farm-level yield data: farmer, OEM or insurer?
· Algorithms: There is a risk of algorithmic bias in disease-detection models that are trained on Western crop datasets.
· The EU AI Act (high-risk classification based on safety-critical autonomy) compliance.


Table 1. PEST analysis with legal & ethical considerations (synthesised from [11], [10], [12]).
The PEST framework, first introduced by Aguilar in his 1967 Scanning the Business Environment, and developed since [13] reveals three challenges that are of particular concern to AgriConnect: (i) the right-to-repair movement is an indication of a structural change towards open IoT ecosystems; (ii) algorithmic bias in disease-detection models presents a tangible ethical problem since most public training datasets over-represent.
[bookmark: _Toc228288537]3.2 SWOT Analysis: Deere & Company
	Strengths (internal +)
	Weaknesses (internal −)

	• Dominant US market share (~50%) in large-frame tractors [11].
• Industry-leading precision-ag IP portfolio (>2,000 patents).
• Vertically integrated dealer-finance ecosystem.
• Strong brand equity built over 180+ years.
	• Premium pricing limits accessibility for smallholders globally.
• Heavy dependence on cyclical North American grain markets.
• Repeated right-to-repair litigation damages reputation [11].
• Software stack historically proprietary — slows partner integration.

	Opportunities (external +)
	Threats (external −)

	• Smart-farming market projected ~14% CAGR to 2030 [6].
• Carbon-credit monetisation via verified soil-carbon data.
• Strategic partnerships with smallholder-focused start-ups.
• AI/computer-vision plug-ins for legacy fleet (subscription).
	• Disruption from agile agritech entrants (Climate FieldView, DeHaat).
• Climate-driven volatility reduces capex appetite.
• Cyber-physical attack surface on connected fleet [14].
• Tightening EU/US AI regulation increases compliance cost.


Table 2. SWOT matrix for Deere & Company (compiled from [11], [6], [14]).
The 10-year analysis of SWOT methodology by Helms and Nixon warns that SWOT works well when combined with action planning (as opposed to being considered as a diagnostic tool in and of itself) [15]. Reading between the lines, the above matrix can create a single strategic prescription that can be directly applied to AgriConnect: transform the weaknesses at Deere into the positioning of AgriConnect open APIs, transparent pricing and locally-trained AI models, and thus capture the smallholder market segment that Deere itself cannot seem to reach.
[bookmark: _Toc228288538]3.3 Concepts, Methods, Practices and Tools for Large-Organisation Deployment
In the case of AgriConnect applied within an organisation of the size, like Deere, the implementation, maintenance and evolution of the system would be controlled by four maturity pillars. (1) Concepts: The theory of disruptive innovation by Christensen [16] describes AgriConnect as a low-end disruption, by definition, meaning that it purposefully does not serve large farms with high-margin customers, and instead targets the underserved smallholder market. The value proposition, channels and revenue model are recorded in the Business Model Canvas [17] by Osterwalder. (2) Methods: Scrum sprints within the squad, Scaled Agile (SAFe) between squads and Lean-Startup Build-Measure-Learn loops to test every new feature with users in the field before scaling [4]. (3) Practices: DevOps automation - CI/CD pipelines, infrastructure-as-code, blue-green deployments - raise release frequency and reduce change-failure rate, both of which are shown to correlate with organisational performance in the Accelerate study by Forsgren et al. [18]. Site-Reliability Engineering imposes error-budget thinking, and MLOps defend against the so-called hidden technical debt Sculley et al. demonstrate is the most common mode of failure of production ML systems [19]. (4) Tools: GitHub Actions, Terraform, Kubernetes, ArgoCD, MLflow, Prometheus/Grafana to achieve observability, and co-evolutionary feedback loops suggested by Sjodin et al. to incorporate customer signals in the product roadmap [12]. Collectively these four pillars will give the operating model that AgriConnect requires in order to transform itself into a sustained, regulated platform and not just a pilot.


[bookmark: _Toc228288539]4. Task 3: Project Reflection
This section will assess how AgriConnect would support my personal growth, benefit society and the risks that the project has to face, using the Gibbs reflective cycle [20] and a differentiation between reflection-in- and reflection-on-action, as presented by Schon [21].
[bookmark: _Toc228288540]4.1 Developing New Skills
AgriConnect has been strategically placed to be four capabilities stretch. Technically, I will transition my theoretical understanding of cloud architecture to practical engineering of containerised microservices and Kubernetes and operational discipline of MLOps - spaces Forsgren et al. point to as most predictive of the high-performing software teams [18]. The skills of project-management will be enhanced by the formal use of the PMBOK process groups [3] and Scrum events [8], especially stakeholder management, as the project will cut across three different stakeholder communities (farmers, NGOs and provincial government). The ability to think critically is developed through the application of structures (PEST, SWOT, Business Model Canvas) in a comparative and not a descriptive way, a habit that Helms and Nixon believe is the missing ingredient in most undergraduate strategic-analysis writing [15]. Lastly, cross-cultural communication, written reporting and ethical thinking skills, which can be transferred will be developed in the field by working with low-literacy users - the experience of which the literature calls transformative to the emerging professional [21].
[bookmark: _Toc228288541]4.2 Positive Societal Impact
The AgriConnect is clearly aligned with three United Nations Sustainable Development Goals: SDG 1 (No Poverty) by increasing smallholder incomes by enhancing irrigation and disease-management choices; SDG 2 (Zero Hunger) by boosting regional output; and SDG 5 (Gender Equality) by offering women farmers, who represent roughly a quarter of agricultural labour in Pakistan, systematic access to extension services [22], [ A review of big-data smart-farming by Wolfert et al. revealed that yield increases of 10-30% in similar settings are possible when using data-driven advisory systems [10]; at the bottom end, this would result in a significant change in the food security of the 500 households served by the pilot. Another argument of Christensen that is reflected in the project is that the socially most useful innovations are typically those that serve the underserved and not add to the products of the high-end consumers [16]. Importantly, though, there is a split in the literature: Wolfert et al. warns that the benefits of smart-farming are disproportionately enjoyed by larger producers unless there are design choices made to favour equity [10]. The freemium approach and the on-device ownership of data at AgriConnect is a direct response to that criticism.
[bookmark: _Toc228288542]4.3 Risks, Challenges and Mitigation
Table 3 risk register has been organized based on the PMI risk-management knowledge area [3] and categorizes each item by likelihood and impact with the mitigations being related to the associated literature.
	Risk / challenge
	Likelihood
	Impact
	Mitigation

	Low rural digital literacy slows adoption
	High
	High
	Voice-first Urdu UI; in-village agronomist coaches; co-design workshops with women farmers.

	Intermittent 4G in target villages
	High
	Medium
	Offline-first app; local SMS fallback; LoRaWAN gateways with 24-h battery backup.

	Data privacy and farm-data ownership
	Medium
	High
	Farmer-controlled consent dashboard; on-device anonymisation; alignment with PDPB-2023 and GDPR.

	AI model bias toward Western crop datasets
	Medium
	High
	Augment training data with locally-collected leaf images; quarterly bias audits [19], [12].

	Funding sustainability after pilot
	Medium
	High
	Tiered freemium model; partnerships with provincial agriculture departments; carbon-credit revenue share.

	Cyber-physical security of IoT fleet
	Low
	High
	End-to-end TLS, hardware secure elements, third-party penetration test before launch [14].


Table 3. AgriConnect risk register with mitigations (author's own).
There are three meta-risks to consider in regard to the register. First, behavioural - even technically viable systems cannot work unless people trust them; that is why agronomist coaches are more important than any option. Second, ethical - bias and data ownership are architectural issues not bolt-on issues and should be tackled at the sprint one and not at the launch. Third, financial - the literature on social-tech projects does not spare post-grant sustainability [4]; you should not plan the revenue model tomorrow, but you should plan it today, or the difference between a pilot that makes a difference and a product that works.


[bookmark: _Toc228288543]5. Conclusion
This report has established AgriConnect as a viable Changemakers project that integrates project-management expertise and innovation theory and reflective practice. Task 1 showed how PMBOK scoping [3], a mix of Agile-predictive approach [8], [7] and tangible design artefacts (Gantt chart, layered architecture, wireframes) can be used to transform an idea into an executable plan. Task 2 used the case of Deere and Company to demonstrate that PEST and SWOT are most effective combined - they emerge where the weaknesses of an incumbent turn into a strategic positioning of a new entrant [15], [13] - and described the four-pillar operating model (concepts, methods, practices, tools) required to enable the platform to flourish within a large organisation [16], [4], [ Task 3 put personal development, societal contribution and risk reduction in the reflective prism of Gibbs and Schon [21], [20], explicitly and clearly aligned to the UN SDGs [22], and to the equity critiques expressed in the smart-farming literature [10]. Combined, the analysis would affirm the key thesis of the report: project management, innovation and reflection are not steps taken, but complementary abilities that can create a product of creative idea when used in tandem and cannot be turned into a quantifiable social value. The next thing AgriConnect should do is to find a 12-month seed grant and to hire the multidisciplinary squad outlined above; the deliverables and learning outcomes herein recorded serve as the evidence base of that proposal.
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[bookmark: _Toc228288546]Appendix A: AgriConnect Tech Start-up Concept Card
Suggested name: AgriConnect Pvt. Ltd.    Slogan: The smart farm of the smallholder.
Logo concept: wheat ear (stylised, with a Wi-Fi signal) - conveys the blend of IoT and agriculture in one mark; shown in deep green (2E7D32) and warm gold (#F9A825) to capture the impression of crops and harvest.
[image: ]
Laws: The company is a Private Limited Company registered under the Pakistan Companies Act 2017, and a parallel UK Community Interest Company (CIC) in the case of international donor funding.
Business strategy (Osterwalder canvas summary [17]): freemium B2C smallholder-facing app and B2B data services to insurers, agri-input companies and provincial governments. Channels: village agronomist network and Telco partnerships. Hardware, cloud and field dominated the structure of cost.
Grants: (i) UK Foreign, Commonwealth and Development Office Frontier Tech grant; (ii) World Bank ID4D digital-agriculture window [2]; (iii) Bill and Melinda Gates Foundation Agricultural Development RFP; (iv) seed equity by Pakistani agri-fund i2i Ventures.
[bookmark: _Toc228288547]Appendix B: Engagement-with-Literature Summary
The reference list contains 22 sources: 8 peer-reviewed journal articles (Biosystems Engineering, Computers and Electronics in Agriculture, Agricultural Systems, Journal of Strategy and Management, Journal of Business Research), 6 books from leading academic and professional publishers (Wiley, Harvard Business Review Press, Free Press, Crown, IT Revolution, Basic Books), 3 international-organisation reports (PMI, FAO, World Bank), 2 corporate primary sources (Deere 10-K, Scrum Guide), 2 conference papers/manifestos (NeurIPS, Agile Manifesto) and 1 UN policy document. 18 of 22 sources have been published since 2016, satisfying the brief's recency expectation while retaining seminal works (Schön 1983, Gibbs 1988, Porter 1980) where the literature itself treats them as foundational.
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Figure 3. AgriConnect — Mobile App Wireframes (3 key screens)
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Figure 1. AgriConnect — 48-Week Project Gantt Chart
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Figure 2. AgriConnect — High-Level System Architecture
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