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INTRODUCTION 

Aquaculture industry is emerging potential quality food source for the human population all over 

the globe. Aquaculture is playing vital role in supplying fifty percents of fish for human 

consumption for the last three decades to address the rising demand for protein rich diets. In spite 

of its contributory role in food provision and economic boost, traditional aquaculture faces many 

challenges such as water scarcity, high fish feed cost, waste management, environmental 

degradation, and disease outbreaks, particularly in resource limited countries like Pakistan. Biofloc 

Technology (BFT) is a best transformative solution to these challenges, turning simple and 

traditional fish farming into a biotechnological industry. Biofloc farming is not just a method; it's a 

movement towards an aquaculture renaissance. Its potential benefits extend beyond the water 

tanks—it promises a ripple effect of economic strength, ecological sustainability, food provision and 

wise resource conservation. Practical application has yielded enhanced growth rates, improved 

survival, and cost-effectiveness, marking BFT as a gateway to agricultural innovation. BFT enables 

continuous nutrient recycling with minimal or zero water exchange, relying on in-situ 

microorganism production. Traditional aquaculture systems consume approximately 16.9 cubic 

meters of water per kilogram of fish. Pakistan, facing a steady decline in per capita water 

availability since its inception, can benefit greatly from adopting such forward-thinking 

technologies. This downward trend is ascribed to factors such as exponential human population 

growth, inefficient water use, overextraction of groundwater, inflexible government policies, and 

the increasing challenges of climate change. In this context, Biofloc Technology (BFT) offers win-

win situation for all stakeholders. 

 

METHODOLOGY 

Large and small biofloc setups in almost all parts of Punjab, Pakistan were part of current project. 

Faisalabad region can be considered as hub of Biofloc technology comprising of hundreds of small 

and large private set ups. Only 3 bio floc setups have been established under Punjab fisheries 

department of Pakistan that are mainly relying on these set ups for fish seed production. Out all the 

biofloc set ups only one set up was successfully running by female while all others were under the 
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ownership of males. Both qualitative and quantitative data were collected using a semi-structured 

questionnaire. The questionnaire included sections on demographic information, farm 

characteristics, investment details, compliance with regulations, operational challenges, and growth 

strategies. Farmers were randomly selected from the study areas. The selection criteria ensured a 

diverse representation of biofloc fish farms in terms of size and operational scale. The study was 

executed in three phases: preparatory phase, data collection phase and analysis & reporting phase. 

Consultations with biofloc farmers, consultants and tool development take place during first phase. 

Data collection was focused on surveys, in person interview and focus discussions refined tools and 

identified target areas.  Collection of data was conducted over three months, focusing on early 

adopters. Quantitative data was analyzed statistically, while qualitative data was categorized into 

thematic insights. 

 

FINDINGS 

Demographics of Biofloc Farmers 

The study indicates that biofloc farming is a relatively new practice, with 58% of farmers having 

less than five years of experience. Formal training is lacking for 60.2% of farmers, resulting in a 

reliance on self-learning or informal networks. Most setups are small-to-medium scale, with 76% 

operating 1–10 tanks, reflecting cautious investment due to financial constraints or limited 

technical expertise. The primary species farmed are Tilapia and Pangasius, dominating over 90% of 

operations, while ornamental species (5.1%) and others (3.0%) are rare, indicating limited 

diversification. 

Economic and Productivity Advantages 

Biofloc Technology offers significantly higher profitability, with net profits of PKR 1.5–3.3 million 

after two cycles compared to a net loss of PKR 500,000 for traditional systems. Lower operational 

costs (PKR 66,000 vs. PKR 175,000 per crop) and higher yields (3,000 kg vs. 1,000 kg annually) 

underscore its efficiency. Enhanced feed conversion reduces feed costs to PKR 17,000 per crop 

versus PKR 80,000 in traditional aquaculture, and water costs are minimized (PKR 10,000 annually 

vs. PKR 55,000). These factors make Biofloc a more cost-effective and sustainable model. 

Environmental Sustainability 

Emergy analysis highlights Biofloc's superior environmental performance, with a lower 

Environmental Loading Ratio (1.5 vs. 2.5) and a higher Sustainability Index (0.000771 vs. 

0.000204). This reflects reduced ecological impact, efficient resource use, and better alignment 

with sustainable aquaculture practices. 

Thematic Analysis 

Thematic analysis identified biofloc adoption enablers and challenges. Economic viability of the 

biofloc system was attributed by low feed and water cost, increased growth and production of 

fishes. Along with this analysis revealed that government policies and support are required in 
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terms of biofloc set up material, seed & feed availability and electrical subsidies to make this more 

economically feasible.  

Lack of formal training (60.2% of farmers untrained), high setup costs, and technical complexity 

were main identified challenges. Awareness campaigns and training programs are essential to 

address these issues. Collaboration with research institutions can further enhance productivity and 

disease management. 

 

CONCLUSION 

BFT represents a paradigm shift in aquaculture, addressing critical issues like resource efficiency, 

environmental sustainability, and economic viability. In Pakistan, where aquaculture is still 

developing, BFT offers a pathway to overcome resource constraints and boost productivity. The 

findings of this study underscore the importance of strategic investments in training, financial 

support, and regulatory frameworks to accelerate BFT adoption. 

Policymakers, investors, and aquaculture practitioners must collaborate to unlock the full potential 

of biofloc systems. By addressing the identified challenges and implementing the recommended 

policies, Pakistan can position itself as a leader in sustainable aquaculture, contributing to food 

security, economic growth, and environmental conservation. 

 

POLICY RECOMMENDATIONS 

No previous policy related to Biofloc fish farming is present in Pakistan. Based on the findings of 

current study following recommendation are suggested to make biofloc technology friendly, 

economical and attractive for farmers, investors and all stake holders. 

National Biofloc Database: Government should create a comprehensive national biofloc farming 

database that includes key informations related to the species can be cultured, their growth and 

development information, feeding habits, water quality in bifloc set up, disease prevalence, feed 

availability and seed availability centers. Create a comprehensive national. 

Seed and Feed Availability: Fish seed availability and seed availability centers for bio floc farming 

should be established where healthy fish seed should be available at lower rates. Feed quality 

should be ensured especially related to crude protein level which paly important role in fish growth 

and health. 

Subsidies and Financial Support: Government should introduce subsidies for initial capital costs, 

including tanks, aerators, and monitoring equipment as well as on electricity bills, particularly to 

those farmers who have small set ups and want to expand their setup. Most farmers expressed 

concerns that government subsidies and reforms are typically announced for large farm holders, 

leaving small-scale farmers excluded. Government should also direct banks to establish low-
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interest or interest-free loan programs for bio floc investments, enabling scalability and system 

expansion. 

Capacity Building: The government should arrange training traditional fish farmers and 

stakeholders in adopting Biofloc technology, focusing on building their skills for sustainable and 

efficient aquaculture practices. Efforts should be made to support farmers in transitioning from 

conventional methods to cost-effective and productive Biofloc systems. These programs should 

address critical aspects such as microbial floc management, water quality control, feed 

optimization, and disease prevention specific to Pakistan's climatic and resource conditions. 

Training should be delivered in local languages and supported by easy-to-understand manuals, 

ensuring accessibility for farmers with limited formal education. 

Value Addition: Supporting infrastructure for biofloc end products: fish fillet and ready to eat meat 

should be provided by government. More to this encouraging access to high-value markets, 

including exports, through targeted programs and tax benefits should provide. Government should 

provide easy loan and tax free access to solar power equipments including generator, aerators as 

well as automated feeders to reduce the labor cost. 

Awareness Campaigns: Most of farmers lack awareness to biofloc profitability over traditional 

aquaculture. To enhance the importance and benefits: financial, structural and environmental, of 

biofloc technology, awareness seminar, workshops and hands on trainings should organized by 

government and NGOs.  

Electricity Cost: Soaring electricity cost is one of the major challenges in biofloc adoption. The 

government should invest in electrification and provide subsidized energy to help farmers reduce 

high power costs.  

Infrastructure Development for Inputs and Markets: Profit level of local farmers can be 

improved by establishing cold storage facilities and efficient transportation networks to connect 

them with urban and export markets. Government should take initiative to establish supply chains 

for quality seeds, feed, and probiotics, especially in rural areas, which not only make availability 

easier for farmers as well as will reduce additional cost of seed, feed and probiotics transportation. 

Policy Incentives for Sustainability: Farmers complained about that heavy tax on the import of 

biofloc equipment, feed and new fish seed that is a hurdle in adoption of this technology. 

Government should exempt tax for those farmers who want to incorporate innovations in their 

biofloc setups. Additionally, clear regulatory frameworks should be established to ensure 

environmental compliance and provide farmers with well-defined guidelines for adopting Biofloc 

technology.  

Target Technical and Cultural Resistance: Most of the farmers were hesitant in adopting biofloc 

farming due to miss information regarding biofloc complexity and cost. Government should take 

initiative to disseminate correct informations and awareness regarding establishing and working 

about Biofloc technology. Training programs in simple and local language should be planned. 

Technical informations should be disseminated through brochure and local newspaper, making it 
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easier for farmers to adopt the system. Community based discussion forum should be established in 

each rural area having potential for biofloc farming, to address cultural and local resistance. 

Supportive Policies for Scalability: Farmers holding small set ups should be provided with 

financial and technical support through developing flexible policies. Additionally, insurance 

schemes should be introduced to safeguard farmers’ investments against risks like disease 

outbreaks and environmental disasters, ensuring long-term sustainability and growth in Biofloc 

aquaculture. 

Promoting Diversification in Aquaculture: Biofloc farmers don’t have much awareness regarding 

fish species that can be cultured under this set up so more than 90 percent use to culture only 

limited types of fish species (Tilapia & Pangasius). Policies should encourage the farming of other 

nutritious and ornamental fish species by offering incentives and technical support. 

Water Quality and Feed Quality Testing Labs: One major issue of biofloc farmers raised was that 

unavailability of testing labs to check the quality of water and feed used for biofloc farming. Most of 

the feed available in market contain less crude protein that effect the fish growth negatively. 

Governments should establish testing labs at district levels. 
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