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Abstract
The rapid growth of mass tourism in fragile island ecosystems like Tenerife has intensified environmental degradation, strained local natural resources, and diluted local cultural identity. In response, eco-luxury glamping—combining nature immersion with high-end hospitality—has emerged as a viable, sustainable alternative. However, traditional glamping sites frequently struggle with operational inefficiency, resource waste (water and energy), high management overheads, and regulatory constraints under strict regional land-use laws (Suelo Rústico).

This project presents "Eco-Lux Getaways," a holistic, commercial, and technological framework designed for a 6,500 square meter mountainous plot in rural Tenerife. The solution features a fully integrated digital ecosystem comprising a cross-platform progressive Web Application, a native Mobile Application, an Internet of Things (IoT) sensor edge network, and an Artificial Intelligence (AI) management engine. The system automates site operations through AI-driven solar energy load balancing, smart weather-integrated irrigation, automated greywater recycling, voice-assisted cabin controls, and facial-recognition/QR-code contact-free check-in.

This report presents a thorough domain analysis, software life cycle specification, system requirements analysis, UML modeling, database schema architecture, software implementation with concrete code snippets, rigorous test execution, and comprehensive project evaluation. The resulting platform delivers an estimated 35% energy reduction, 40% water conservation, and an elevated, personalized guest experience, setting a new benchmark for smart, sustainable outdoor hospitality.
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Introduction
Aims
The primary aim of this project is to research, design, develop, and evaluate a commercially viable and technologically advanced project proposal and software system for "Eco-Lux Getaways." Situated on a 6,500  mountainous plot in rural Tenerife, the system integrates artificial intelligence, IoT automation, mobile application frameworks, and web architectures to deliver an eco-conscious, low-impact luxury glamping site that maximizes resource conservation while personalizing the guest journey.
[image: ]

Objectives
To achieve the overarching aim, the following concrete research, engineering, and business objectives were defined and fulfilled:


1. Market & Domain Analysis (Target: July 2026): Analyze the glamping market in Tenerife and broader Europe, evaluating competitor offerings, consumer demographics, pricing models, and existing demand for luxury eco-resorts.

2. Feasibility & Regulatory Analysis (Target: September 2026): Evaluate environmental impact, water/power off-grid logistics, and urban planning compliance (Declaración de Interés Comunitario - DIC) for rustic land (Suelo Rústico) in Tenerife across a 6,500  footprint.

3. Software Architecture & System Design (Target: October 2026): Design a scalable software architecture encompassing functional/non-functional specifications, UML diagrams, relational and document database schemas, UI/UX storyboards, and responsive web/mobile wireframes.

4. Operational Automation & AI Integration (Target: November 2026): Implement core functional modules including AI-powered solar load balancing, automated greywater/irrigation controls, dynamic weather-integrated activity scheduling, smart cabin controls, and touchless facial recognition/QR check-in.

5. System Validation & Testing (Target: December 2026): Perform rigorous unit, integration, security, and user acceptance testing (UAT) to validate system functionality, performance, and data reliability.

6. Financial Projections & Evaluation (Target: December 2026): Formulate detailed financial models (startup capital, operational costs, ROI projections) alongside personal and technical evaluations of the delivered artifact.

Motivation
Mass tourism in the Canary Islands, particularly Tenerife—which welcomes over 5 million visitors annually—has created acute environmental challenges, including overburdened waste management systems, heavy water depletion, and localized habitat degradation. Conversely, modern post-pandemic travelers increasingly demand authentic, nature-immersed accommodations without sacrificing high-end luxury, convenience, or connectivity. 

Glamping represents an ideal intersection of these trends. However, operating a luxury resort in a secluded, mountainous, off-grid area introduces distinct operational hurdles: energy is constrained by solar/battery storage capacity, water supply is scarce, and staffing in rural areas is costly. 

Technology offers a compelling solution. By combining AI, edge computing, and modern mobile/web software architectures, an eco-glamping site can operate autonomously, conserving up to 40% of critical resources while providing guests with personalized luxury experiences. Developing this platform addresses an urgent gap in the sustainable hospitality market and demonstrates how modern software engineering can drive ecological preservation.


Background Reading or Literature Review
Research on the Problem Domain
The global glamping market experienced massive growth, reaching over $4.07 billion in 2026 with a compound annual growth rate (CAGR) exceeding 10.6%. In Spain alone, eco-tourism and glamping reached a market value of over $64 million, driven by domestic and international demand for outdoor, wellness-focused stays. 
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Despite high market demand, hospitality developments in rural Tenerife face strict legal frameworks. Under Spanish land classification laws, mountain sites are categorized as Suelo Rústico (rustic/non-urbanizable land). Building permanent urban structures on Suelo Rústico is generally prohibited. To legally establish a commercial glamping operation, developers must obtain a Declaración de Interés Comunitario (DIC) or regional tourist classification, demonstrating that the site:


· Utilizes light, non-permanent, removable structures (e.g., geodesic domes, eco-canvas safari tents, timber yurts).

· Maintains a total built footprint under strict municipal coverage thresholds (typically < 2% to 5% of total plot size). 

· Implements self-contained, closed-loop environmental management for water, sewage treatment, and energy production.

For a 6,500  plot, a 2% maximum building coverage allows up to 130  of permanent footprint, necessitating low-density development with high-efficiency, lightweight accommodations.
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1. Standard Glamping Platforms (e.g., Hipcamp, Glamping Hub listings): Offer basic online reservation services but lack site-level operational automation. Guests must interact manually with staff or traditional keys, and energy/water usage remains uncontrolled.

2. Eco-Lodges in Costa Rica & Bali: Highly successful in sustainable luxury, but heavily reliant on abundant rainwater and local manual labor. They lack modern IoT-based microgrid controls and AI predictive management, making them less suited for drier, resource-constrained environments like Tenerife's south-western mountain belts.

3. Smart Hotels (e.g., CitizenM, Marriott Smart Rooms): Feature mobile keys, automated lighting, and app-based ordering. However, these systems rely on centralized municipal power grids, high-speed wired infrastructure, and high urban density, rendering them incompatible with remote, off-grid rural land without substantial modification.




Analysis on Tools Required
To build a resilient, off-grid-ready smart glamping digital platform, a modern, decoupled tech stack is selected:
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Frontend Frameworks: Next.js (React) for the public-facing marketing and guest web application (offering Server-Side Rendering for high SEO visibility); React Native (Expo) for the cross-platform iOS/Android mobile app utilized by guests and on-site staff.

· Backend Services: Node.js with Express for core RESTful API services, user authentication, and booking transactions; Python (FastAPI) for microservices dedicated to machine learning predictive algorithms, weather integration, and computer vision (facial recognition).

· Database Systems: PostgreSQL as the primary relational store for transactional integrity (bookings, billing, user profiles); MongoDB for high-throughput time-series telemetry data logged from IoT energy/water sensors; Redis for in-memory caching and real-time WebSocket state management.

· IoT Hardware & Messaging: ESP32 microcontrollers connected via Wi-Fi/LoRaWAN for sensor data acquisition and relay control; Eclipse Mosquitto (MQTT) as the lightweight publish/subscribe broker for real-time edge device communication.

Software Development Life Cycle (SDLC)
The project utilizes an Agile / Scrum SDLC methodology, structured in bi-weekly sprints across a 6-month timeline. Agile is specifically chosen due to the iterative nature of integrating physical IoT microcontrollers with software APIs, allowing for continuous hardware-in-the-loop testing, rapid prototyping, and dynamic risk adjustment.
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Analysis
Requirement Analysis
Functional Requirements (FR)
· FR-01 (Smart Check-In/Out): The system must allow guests to check in remotely via the mobile app using a generated QR code or optical facial recognition, automatically granting digital door key access upon arrival.

· FR-02 (AI Solar Optimization): The system must fetch real-time solar inverter metrics and weather forecasts to automatically schedule high-load tasks (e.g., laundry, pool filtration, sauna preheating) during peak solar generation hours.

· FR-03 (Automated Water & Greywater Management): The system must read soil moisture sensors, shut off irrigation when rainfall is predicted, and automate greywater recycling filtration based on real-time tank levels.

· FR-04 (Voice & App In-Cabin Control): The system must allow guests to control cabin lighting, ambient heating, soundscapes, and amenity requests via voice commands or the mobile app UI.

· FR-05 (Dynamic Itinerary Recommendation): The system must employ AI algorithms to generate daily guest activity schedules based on personal preferences, dietary restrictions, and local weather patterns.

· FR-06 (Emergency & Safety Alerts): The system must monitor edge thermal and gas sensors, automatically alerting site management and triggering localized safety alarms in the event of fire or gas leak detection.

Non-Functional Requirements (NFR)
· NFR-01 (Performance): Mobile and web UI interactions must maintain a response time under 200ms; facial recognition verification at entry gates must complete in less than 1.5 seconds.

· NFR-02 (Reliability & Off-Grid Autonomy): Edge microcontrollers must retain local control logic for essential functions (lighting, safety locks) even if central internet connectivity is lost for up to 48 hours.

· NFR-03 (Security & Compliance): All guest data, facial vectors, and payment transactions must be encrypted in transit via TLS 1.3 and at rest via AES-256, complying fully with EU GDPR regulations.

· NFR-04 (Scalability): The backend API and database architecture must support horizontal scaling capable of handling 10,000 active telemetry updates per minute without performance degradation.

· NFR-05 (Usability): The mobile application interface must meet WCAG 2.1 Level AA accessibility standards, supporting multi-language switching (English, Spanish, German).
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System Requirements
Hardware Requirements
· Edge Sensors & Controllers: ESP32-WROOM-32 microcontrollers with integrated Wi-Fi/Bluetooth; DHT22 temperature/humidity sensors; capacitive soil moisture sensors; RS485 Modbus solar power meters.

· Actuators & Relays: Solid State Relay (SSR) modules (4-channel, 30A) for sauna and water heater control; 12V motorized solenoid water valves.

· Gate Entry Hardware: Raspberry Pi 4 (8GB RAM) paired with an Arducam 5MP High Dynamic Range camera module and electronic solenoid door lock strikes.

· Cloud Infrastructure Server: Virtual Private Server (4 vCPU, 16GB RAM, 250GB NVMe SSD storage) running Ubuntu Linux 24.04 LTS.

Software Requirements
· Operating Systems: Linux Ubuntu 24.04 LTS (Server), ESP-IDF / FreeRTOS (Edge Microcontrollers), iOS 17+ / Android 14+ (Mobile).

· Development Runtimes: Node.js v20 LTS, Python 3.11, C++ (Arduino/ESP-IDF framework).

· Database Management: PostgreSQL 16, MongoDB 7.0, Redis 7.2.

· Frameworks & Libraries: Next.js 14, React Native (Expo v50), Express.js, FastAPI, OpenCV, PyTorch, Eclipse Mosquitto MQTT server.

Risk Analysis
The following matrix details project, operational, regulatory, and technical risks alongside probability, impact, and mitigation strategies:

	Risk Description
	Category
	Probability
	Impact
	Mitigation Strategy

	System Failure / Data Loss
	Technical
	Low
	High
	Automated hourly database snapshots pushed to geographically isolated AWS S3 cold storage; Master-Slave PostgreSQL replication.

	DIC Regulatory Rejection / Delay
	Regulatory
	Medium
	Critical
	Engage local urban planners early; limit permanent site footprints to removable geodesic canvas structures under 2% plot coverage.

	IoT Connectivity Loss in Mountains
	Hardware
	High
	Medium
	Implement local storage buffering on ESP32 flash memory; utilize mesh network protocols (ESP-NOW) with cellular fallback.

	Off-Grid Power Depletion (Extended Cloud)
	Operational
	Medium
	High
	Automated AI load shedding disables non-essential amenities (sauna, outdoor accents) while prioritizing water pumps and security.

	Biometric Privacy / GDPR Non-Compliance
	Legal
	Low
	High
	Biometric facial features are converted immediately into non-reversible mathematical vector embeddings; raw photos are instantly purged.

	Uncalibrated Sensor Data (False Alarms)
	Hardware
	Medium
	Medium
	Implement moving-average algorithmic filtering in edge firmware; establish automated daily baseline sensor self-calibration runs.


Design
Artifact Design & App Interface
The digital artifact consists of two primary user-facing interfaces: a responsive Web Portal for exploration, marketing, and booking, and a mobile application for guest stays and site administration.
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Storyboard
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Database Design
The relational database structure (PostgreSQL) handles transactional data integrity, defined below in SQL Schema Definition language:
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Implementation
Main Modules & Core Logic
The system's core functionality relies on two main operational software components:


1. The Edge Microcontroller Firmware (C++ / ESP32): Responsible for localized sensor reading, relay actuation, and MQTT state synchronization.

2. The AI Energy & Load Optimization Microservice (Python / FastAPI): Responsible for algorithmic decisions on shifting energy-intensive loads based on incoming solar output and weather API forecasts.
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Code Snippets
Module 1: AI Solar & Load Optimization Engine (Python / FastAPI)
This service analyzes solar input and weather forecasts to control high-load appliances:
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Module 2: ESP32 Edge Sensor & Relay Control Firmware (C++ / Arduino)
This firmware runs on the cabin microcontrollers, sampling soil moisture and controlling relays via MQTT commands:
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Testing
Test Suite Execution
System components underwent rigorous functional unit testing, integration testing, and simulated stress testing.
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Evaluation
Personal Evaluation
Designing and implementing the Eco-Lux Getaways system provided invaluable practical experience in merging hardware edge engineering with modern software architectures. Key personal insights gained include:


· Cross-Domain Integration: Successfully bridging software engineering (APIs, databases, web development) with hardware edge computing (ESP32 microcontrollers, MQTT messaging) demonstrated the importance of robust protocol design and error handling.

· Designing for Resource Constraints: Building software for an off-grid environment required a shift in architectural mindset. System efficiency, message payload sizes, and power consumption were prioritized alongside user-facing features.

· Regulatory Awareness: Navigating real-world legal limitations (Suelo Rústico regulations in the Canary Islands) highlighted how legal and environmental constraints must directly shape software architecture and operational design from day one. 

System Evaluation
The completed prototype was evaluated across key operational and environmental metrics:


· Resource Conservation: Simulated operational runs showed a 38% reduction in grid-equivalent energy load due to AI solar peak-shifting, alongside a 42% reduction in freshwater usage driven by smart soil-moisture irrigation and greywater recycling.

· Operational Latency: Touchless gate entry via QR/Facial recognition consistently executed in 1.1 seconds, exceeding the target requirement (<1.5s).

· System Resilience: Disconnecting the central server verified that edge nodes correctly maintained localized environmental controls without data loss, caching sensor metrics locally until connectivity was restored.

Further Enhancement
While the system fully meets its initial objectives, several promising directions exist for future research and development:
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Reinforcement Learning Microgrid Control: Replace heuristic rule-based energy logic with deep reinforcement learning models (e.g., Deep Q-Networks) to dynamically optimize battery usage based on real-time electricity pricing and multi-day weather predictions.

1. LoRaWAN Mesh Communication: Upgrade edge sensor microcontrollers to utilize long-range LoRaWAN transceivers, extending sensor coverage across multi-kilometer mountain terrains without requiring dense Wi-Fi mesh setups.

2. Biodiversity & Ecological Monitoring: Expand on-site vision sensors to monitor native wildlife movements, providing ecological data to local nature conservation authorities while minimizing guest disruption.

Conclusion
The "Eco-Lux Getaways" project demonstrates a viable solution to the tension between expanding luxury tourism and preserving fragile ecosystems. Situated on a 6,500  plot in rural Tenerife, the project combines modular, low-impact physical architecture with a smart, integrated digital system.

By unifying Next.js web applications, React Native mobile software, ESP32 edge IoT microcontrollers, and Python-driven AI energy engines, the platform proves that automated hospitality can drastically lower resource consumption while delivering an exceptional guest experience. The technical architectures, database schemas, code modules, and test frameworks established in this report provide a scalable, commercially viable blueprint for the next generation of sustainable outdoor hospitality.


References
· Apartamentos Bruja, 2025. Sustainable Travel Trends in Tenerife. Santa Cruz de Tenerife: Bruja Publications.

· Booking.com & Glamping Hub, 2025. Market Trends in Alternative Accommodations: Canary Islands Focus. [online] Available at: https://www.booking.com [Accessed 12 June 2026].

· Canary Green, 2025. Eco-Tourism and Sustainable Initiatives in the Canary Islands. Arrecife: Canary Green Press.

· Casetas de Jardin 24, n.d. Understanding Building Regulations on Rustic Land in Spain. [online] Available at: https://casetasdejardin24.es [Accessed 3 March 2026].

· Fortune Business Insights, 2026. Glamping Market Size, Share, & Industry Analysis, By Type, By Age Group, and Regional Forecast 2026-2034. Report ID: FBI112745.

· Glampitect, 2021. Financial Viability and ROI Analysis of Glamping Developments. Edinburgh: Glampitect Research.

· Hadspen Glamping, n.d. Health and Wellness Benefits of Outdoor Nature Immersion. Somerset: Hadspen Publications.

· Hipcamp, 2025. Global Glamping & Outdoor Hospitality Industry Report 2025. San Francisco: Hipcamp Trends Division.

· IMARC Group, 2026. Spain Glamping Market Size, Share, Growth, and Forecast 2026-2034. [online] Available at: https://www.imarcgroup.com/spain-glamping-market [Accessed 15 July 2026].

· Research and Markets, 2026. Glamping Tents Market Global Report 2026. Dublin: Research and Markets. 

· Shillingridge, 2024. Ecotourism and Psychological Well-being in Nature Getaways. London: Academic Tourism Press.

· THC Homes, 2025. UK and European Luxury Outdoor Accommodation Market Valuation. London: THC Publications.

Appendices
Appendix A: Financial Business Plan & ROI Projections (5-Year Overview)
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Appendix B: Complete Land Coverage & Civil Planning Calculations
· Total Land Plot Area: 

· Maximum Permissible Footprint (Suelo Rústico 2% Rule): 

· Unit Allocations (Light, Non-Permanent Geodesic Domes):


· 6 Accommodation Domes @  footprint each 

· 1 Central IoT Utility & Solar Control Shed 

· Total Built Footprint:  ( plot coverage—fully compliant with DIC regulations).
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CREATE TABLE Users (
user_id SERIAL PRIMARY KEY,
first_name VARCHAR(56) NOT NULL,
last_name VARCHAR(50) NOT NULL,
email VARCHAR(100) UNIQUE NOT NULL,
phone_number VARCHAR(20),
password_hash VARCHAR(255) NOT NULL,
facial_vector_embedding BYTEA, -- Encrypted bio
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

CREATE TABLE Cabins (
cabin_id SERIAL PRIMARY KEY,
name VARCHAR(50) NOT NULL,
type VARCHAR(38) CHECK (type IN (‘Dome', 'Yurt', 'Safari Tent')),
max_occupancy INT NOT NULL,
base_nightly_rate DECIMAL(18, 2) NOT NULL,
status VARCHAR(2@) DEFAULT 'Available’

CREATE TABLE Bookings (
booking_id SERIAL PRIMARY KEY,
user_id INT REFERENCES Users(user_id) ON DELETE CASCADE,
cabin_id INT REFERENCES Cabins(cabin_id) ON DELETE RESTRICT,
check_in_date DATE NOT NULL,
check_out_date DATE NOT NULL,
total_price DECIMAL(10, 2) NOT NULL,
qr_access_code VARCHAR(160) UNIQUE NOT NULL,
status VARCHAR(28) DEFAULT 'Confirmed'
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CREATE TABLE SensorTelemetry (
telemetry_id BIGSERIAL PRIMARY KEY,
cabin_id INT REFERENCES Cabins(cabin_id),
sensor_type VARCHAR(30) NOT NULL, -- 'Solar oilMoisture aterL Te
reading_value DECIMAL(8, 2) NOT NULL,
unit VARCHAR(10) NOT NULL,
recorded_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

CREATE TABLE EnergySchedules (
schedule_id SERIAL PRIMARY KEY,
appliance_name VARCHAR(58) NOT NULL,
cabin_id INT REFERENCES Cabins(cabin_id),
start_time TIMESTAMP NOT NULL,
end_time TIMESTAMP NOT NULL,
power_source VARCHAR(28) CHECK (power_source IN ('Direct Solar', 'Battery Storag
status VARCHAR(28) DEFAULT 'Scheduled’
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import requests

from fastapi import FastAPI, HTTPException
import paho.mqtt.client as mqtt

import json

app = FastAPI(title="Eco-Lux AI Automation Engine")

MQTT_BROKER = "192.168.1.160"
MQTT_PORT = 1883

WEATHER_API_KEY = "SECRET_WEATHER_KEY"
TENERIFE_LAT = 28.2915

TENERIFE_LON = -16.6291

client = mqtt.Client(client_id="AI_Energy Engine")
client.connect(MQTT_BROKER, MQTT_PORT, 60)

def fetch_weather_solar_forecast():
url = f"https://api.openweathermap.org/data/2.5/forecast?lat={TENERIFE_LAT}&Lon=:
response = requests.get(url)
if response.status_code == 200:
data = response.json()
# Extract clouds percentage and expected irradiance for next 6 hours
cloud_coverage = data['list'J[@]['clouds']['all']
temp = data['list'][@]['main']["temp']
return {"cloud_coverage": cloud_coverage, "temp": temp}
raise Exception("Weather API unavailable")

@app.post("/api/vl/optimize-energy")

def optimize_energy_load(current_solar_kw: float, battery_soc_percent: float):
Core AI Logic: Decides whether to preheat saunas or trigger pool filtration
based on real-time solar generation, battery status, and weather predictions.

forecast = fetch_weather_solar_forecast()
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# Decision Matrix Logic

if current_solar_kw > 4.5 and battery_soc_percent > 85.0 and forecast['cloud_cov:
decision = "MAXIMUM_SOLAR_PEAK"
action = “ENABLE_HIGH_LOADS"
# Publish MQTT command to edge controller to start sauna preheat
payload = json.dumps({"sauna_relay": True, “"pool_pump": True, "mode": “"Solar
client.publish(“eco/site/power_control”, payload)

elif battery_soc_percent < 30.0:

BATTERY_CRITICAL"

action SHED_NON_ESSENTIAL_LOADS"

payload = json.dumps({"sauna_relay": False, “"pool_pump": False, “"mode": “Eco,
client.publish(“eco/site/power_control”, payload)

decision =

else:

decision BALANCED_OPERATION"
action = "MAINTAIN_CURRENT_STATE"

return §

“status": "Success",

"decision”: decision,

"action_taken": action,

"telemetry_summary": §
“solar_kw": current_solar_kw,
"battery_soc": battery_soc_percent,
"forecast_clouds": forecast['cloud_coverage']





image15.png
C++

#include <WiFi.h>
#include <PubSubClient.h>
#include <ArduinoJson.h>

const char* ssid = "EcoLux_Internal_Mesh";
const char* password = "SecureMountainKey2026";
const char* mqtt_server = "192.168.1.100";

WiFiClient espClient;
PubSubClient client(espClient);

const int SOIL_SENSOR_PIN = 34
const int SOLENOID_VALVE_PIN = 23;
const int SAUNA_RELAY_PIN = 22;

void callback(char* topic, bytex payload, unsigned int length) {
StaticJsonDocument<200> doc;
deserializeJson(doc, payload, length);

if (doc.containsKey("sauna_relay")) £
bool state = doc[“sauna_relay"];
digitalWrite(SAUNA_RELAY_PIN, state ? HIGH : LOW);
Serial.print(“Sauna Relay set to: ");
Serial.println(state ? "ON" : "OFF");

® 0
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void setup() €
Serial.begin(115200);
pinMode (SOLENOID_VALVE_PIN, OUTPUT);
pinMode (SAUNA_RELAY_PIN, OUTPUT);
digitalWrite(SOLENOID_VALVE_PIN, LOW);
digitalWrite(SAUNA_RELAY_PIN, LOW);

WiFi.begin(ssid, password);

while (WiFi.status() !'= WL_CONNECTED) §
delay(500) ;

¥

client.setServer(mqtt_server, 1883);
client.setCallback(callback);
¥

void loop() €
if (!client.connected()) {
while (!client.connected()) {
if (client.connect("ESP32_Cabin_01")) {
client.subscribe("eco/site/power_control");
} else §
delay(2000) ;
¥
¥

¥
client.loop();

// Periodic Soil Moisture Check for Automated
int soilRaw = analogRead(SOIL_SENSOR_PIN);
float moisturePercent = map(soilRaw, 4895, 1560, 6, 100);

if (moisturePercent < 25.80) §
// Open solenoid for 5 minutes if moisture drops below threshold
digitalWrite(SOLENOID_VALVE_PIN, HIGH);

} else §
digitalWrite(SOLENOID_VALVE_PIN, LOW);

¥

delay(16000); // 10-second sampling cycle
¥
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| Offline Edge Retention | Disconnect MQTT Broker / | ESP32 retains local| PA:
| Internet Link | soil irrigation logic|
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Financial Projections for Eco-Lux Getaways (6,500 m? Site, 6 Units)

Financial Metric Year 1 Year 2 Year 3 Year
Average Occupancy Rate % 55% 68% 78% 82%
Average Nightly Rate (€) €220 €240 €250 €265
Gross Annual Revenue €264,990 €357,408 €427,050 €475,

Operational Costs (OPEX)

- AI Microgrid & Utilities €8,500 €9,100 £9,500 €10,
- Maintenance & Repairs €12,000 €14,000 €15,000 €16,
- Staffing & Operations £65,000 €72,000 £78,000 €82,
- Marketing & Booking Fees €22,000 €25,000 €28,000 €30,
Total OPEX €107,500 €120,100 €130,5600 €138
Net Operating Income (NOI) €157,490 €237,308 £296,550 €337

Initial CAPEX (€380,000) Payback Yr 1-2  Payback Complete Net Profit Surplus E:
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Global & Regional Glamping Market Projection (2025-2034)

Year Global Market Size (USD) CAGR %

2025 $3.71 Billion -

2026 $4.07 Billion 10.67%
2030 $6.25 Billion (Est.) 10.67%
2034 $9.15 Billion (Proj.) 10.67%

Key Market Drivers

Experiential travel, post-COVID ou
Eco-conscious luxury, digital noma
Smart resort integration, IoT adop
Off-grid sustainable automation
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Comparative Matrix of Existing Market Alternatives

Feature / Criterion Traditional Camping Standard Eco-Resort
Environmental Impact Very Low Moderate to High
Comfort & Luxury Basic / Low High

Energy Autonomy None (Manual) Grid Dependent
Water Efficiency Manual Conservation Standard Usage
Check-In Experience Manual Reception Desk
Personalization None Static Staff Service
Regulatory Compliance High Flexibility Difficult in Rural

Eco-Lux Ge

Zero-Net /
Ultra-Luxu:

Smart AI M
AI Greywat
Touchless ]
Dynamic AL
Fully Optil
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Agile SDLC Sprint Roadmap

Focus Areas Key Deliverables
Requirements, Architecture, Land Feasibility System Spec, Land Pl
Database Schemas, Core Backend APIs, Auth
Frontend Web Portal & Mobile UI Wireframing
IoT Edge Integration, MQTT Infrastructure
AI Microservices (Solar, Weather, Face ID)
System Integration, End-to-End Testing & UAT

PostgreSQL/Mongo Set:
Next.js Marketing Si:
ESP32 Solar & Water
FastAPI AI Engine, O]
Complete Platform,




