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ABSTRACT 

Aquaculture systems and technologies are growing industries in many countries with high environ-
mental and socio-economic advantages. Afghanistan, a landlocked country in South Asia with diverse 
geographic and ecological features, reported the lowest fish consumption rate (just above 2 kg per 
capita). After conflicts and instability in Afghanistan, aquaculture and fisheries sectors revived slowly, 
followed by a rapid production and demand increase in the last four years. However, Afghanistan can 
demonstrate with a long history of fishery and agriculture productions in the past, but the post-conflict 
and stability efforts are minimal. Therefore, Afghanistan's aquaculture and fisheries sectors are con-
ventional and require more effort to study and propose viable solutions aligned with today’s techno-
logical and sustainability requirements. Adequate and historically documented information about Af-
ghanistan's aquaculture and fisheries activities are pretty limited. This study covers previous aqua-
culture initiatives, establishes a thematic review of the current situation based on little available in-
formation, and follows by a foresight outlook of the future trends.  Besides, it presents the essential 
factors associated with production-efficient aquaculture and fishery systems in light of economic and 
production performance indicators. These indicators are briefly discussed that contribute to system 
planners and practitioners in decision-making and optimizing economic and operational efficiencies. 
Besides of studying Afghanistan aquaculture and fishery sectors, the basic criteria for successful small 
scale aquaculture are also presented that can be counted as one of the recent compositions of the sub-
ject in terms of scholarly managed information within an exhaustive insight. 
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1. Introduction

After suffering two world wars, food security and hunger 
were counted as the main challenges of the nations. Over-
coming this challenge, the Food and Agriculture Organiza-
tion (FAO) was founds in 1945 as a specialized agency of 
the United Nations that leads international efforts to de-
feat hunger [1]. The FAO declares that "We believe that 
everyone can play a part in ending hunger." Simultane-
ously, irradicating hunger shall comply with sustainability 
five pillars’ requirements [2] without compromising bio-
diversity and ecosystem. Not only enough food, but the va-
riety of mix of food with balanced nutrients, preventing 
grow sickness or death. The world population is growing 
fast, doubled in the last few decades, whereas almost all 
resources remain the same. 

Aquaculture and fishery sectors can be the main con-
tributors, mitigating hanger, food insecurity, and malnu-
trition in developing nations; combating greenhouse gas 
emissions and biodiversity distress in developed nations 
to retain the second Sustainable Development Goal (SDGs) 
goal. Many explanations refer to sustainability [3–5] that 
the concept of sustainability in aquaculture can be defined 
use for sufficiently supplying systems, for now, and does 
not compromise the ability of future generations to meet 

their needs [6] without environmental impacts on air, wa-
ter, and soil quality [7]. The concept of sustainable energy 
deployment falls under main five categories to be ob-
served as follows [8]: 

1- Technical sustainability

2- Economic sustainability

3- Institutional sustainability

4- Environmental sustainability

5- Social sustainability

So far, studies on aquaculture and fishery sectors of Af-
ghanistan are limited due to scarcity of information and 
available data because of past conflict and insecurity inci-
dents in the country. Available information of the recent 
years is available in the form of scattered information ac-
cumulated in reports and government documents in local 
languages. However, before the conflict incidents in Af-
ghanistan, valuable studies explored the fish species of the 
Middle East, including Afghanistan from since the 1950s 
[9]. Also, recently conducted studies on the South Asia re-
gion (Afghanistan, Bangladesh, Bhutan, India, Maldives, 
Nepal, Pakistan, and Sri Lanka)  agriculture and fisheries 
sectors, excluding Afghanistan from the study due to 
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inaccessibility to the information [10,11]. Therefore, this 
study can be counted as a scholarly effort towards recent 
trends and future outlook regarding aquaculture and fish-
eries sectors in Afghanistan. 

This study conducts a review based on available infor-
mation about Afghanistan fishery and aquaculture. Since 
there is limited available information about aquaculture, 
therefore this topic is briefly reported. 

2. Brief update on aquaculture  

Aquaculture embodies understanding, growing, consum-
ing, and managing aquatic organisms, including fish, mol-
luscs, crustaceans and aquatic plants. Modern aquaculture 
(1750–1880) refers to China in the middle of the second 
millennium that slowly was taken up by the Japanese peo-
ple [12]. In the past five decades, with increasing popula-
tion and growing food demand, aquaponics systems utili-
zation, including hydroponics and aquaculture produc-
tions, has doubled [13]. This rapid development follows 
contemporary technical and technological improvement 
while exploiting natural resources, and environmental im-
pact remains a risk to mitigate optimally.  

World aquatic industry productions have a rapid 
growth of more than 527% in aquaculture and 14% in 
fisheries productions from 1990 to 2018 [14]. These fig-
ures optimistically encourage development trends of aq-
uaponics and aquaculture systems aligned with today's 
cutting-edge technologies. Meanwhile, aquatic farms' eco-
logical and environmental distresses are the turning point 
requiring exhaustive measures and even replicating or re-
adapt of successful policies within the recent constrained 
environmental disaster. Aquaponics environmental im-
pact comprises factors that complicate qualitatively con-
strain airborne and waterborne emissions [15] within the 
acceptable permitted range for maintaining environmen-
tal sustainability in the long run.   

Aquaculture supports goal 14 of the sustainable devel-
opment goals (SDGs) that recommend the "conserve and 
sustainably use the oceans, seas and marine resources for 
sustainable development." Whereas, supplementarily 

fisheries and aquaculture industries' production and op-
eration contribute SDGs goals 2, 7, 8, 12, and 14 directly 
and indirectly, i.e. [16]. 

− SDGs 2: Zero hunger - maintaining food security by 
producing aquatic animal species, and aquatic plants 
products (Figure 1 [17]). 

− SDG7: Sustainable and modern energy production 
and supply-feeding aquaponics system by renewable 
energy technologies with minimum environmental 
pollution impact with high affordability, accessibility, 
controllability, manageability, and automation, de-
ployment of cutting-edge technologies, i.e., internet of 
things (IoT), artificial intelligence (AI), etc. 

− SDG8: Economic growth - empowering local residents 
by providing food, nutrition, employment, and sus-
taining local markets. Aquaponics enables a new 
measure to grow sustainable fish and veggies cost-ef-
fectively, which can help in improving accessibility to 
affordable food with local economic benefits.  

− SDG12: Balance consumption and production - bal-
ancing local demands and consumption that reduce 
the tendency to import and export, enhance socio-
economic and environmental distress impacts due to 
supply chain i.e., transportation, conservation, distri-
bution, and retailing of the products. This supply 
chain incorporated investing money, wasting power 
energy and products, with the final stale product to 
the consumer. 

− SDG14: Marine resources conservation - enlivening 
the marine ecosystem, which discontented with hu-
man being treatment over the past decades. 

− World most accepted ASFIS (Aquatic Sciences and 
Fisheries Information System) species by value in 
2017 are reported: White leg shrimp, Atlantic salmon, 
Grass carp, Silver carp, Red swamp crawfish, Chinese 
mitten crab, Common carp, Nile tilapia, Bighead carp, 
Japanese carpet shell, etc. [18]. 
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Figure 1. The most aquatic-friendly farms' products with multiple cropping potential compared to soil-based traditional farms
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Figure 2. Qargha lake view in Kabul, Afghanistan [19]. 

After decades of conflict and instability in Afghanistan, 
livelihoods and food security programs under the agricul-
ture and fisheries has major progress. Aquaculture and 
fisheries forms in Afghanistan are getting growing atten-
tion and transforming into the modern system with the 
help of international cooperation. Since the end of the con-
flict and instability incident in Afghanistan (2001), FAO, 
the government of Japan, the World Bank, and many do-
nors empowered over 400,000 farm households, covering 
over 2 million people with the rehabilitation of 

aquaculture facilities, including agriculture and fisheries 
[20]. Still, aquaculture production is a diverse activity in 
Afghanistan in the context of forming, utilization, and 
types; rural types of aquacultures are mostly welcomed in 
terms of basic production systems. Warm and cold water 
aquatics species are usual in Afghanistan, such as Rainbow 
trout, Tor, Schizothorax, Channidae, Siluridae/Clariidae, 
Salmo trutta, Carp, Barbel, etc. [21]. And the most famous 
species are salmon and halibut raising in natural water 
[22]. 

https://doi.org/10.37357/1068/jepr.2.1.03
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Figure 3. Some species of fish in Afghanistan [23,24]. 

Maintaining risk-free biodiversity and the ecosystem for 
fish is essential. In [25], 129 species of freshwater fishes 
are introduced to Afghanistan. According to the World At-
las, various species of fish are listed under the native fish 
of Afghanistan in Table 1. Historically, in the past, different 
species of freshwater fishes are reported from Afghani-
stan [26]. 

Table 1:   Native fish of Afghanistan [27]. 

Native Fish of 
Afghanistan 

Scientific 
Name 

Growth 
Length 

Growth Environment 
and Breeding Season 

Schneider Rif-
fle Minnow 

Al-
burnoides 
bipunctatus 

3.5 inches 
Slow moving rivers; 
Breeding season is be-
tween April and June 

Helicopter 
Catfish 

Wallago 
attu 

Up to 96 
inches 

Lakes and deep, slow 
moving rivers; 
Due to overfishing, its 
population has drasti-
cally declined 

False Osman 
Schizopy-
gopsis stol-
iczkai 

up to 13 
inches 

Mountain rivers and 
streams 

Tibetan Stone 
Loach 

Triplophysa 
stolickai 

Up to 6.4 
inches 

Higher altitudes: riv-
ers, streams, and lakes 

Turkestan 
Sisorid Catfish 

Glyptoster-
non reticu-
latum 

Up to 9 
inches 

Fast-moving water: 
Prefers to stay under 
rocks at the bottom of 
the riverbed 

Indus River 
Bagrid Catfish 

Rita 
macracan-
thus 

10 inches 
Breeding season is be-
tween June and July 

Giant River 
Catfish 

Sperata 
seenghala 

Around 15 
inches 

Popular for human 
consumption and for 
sports fishing 

Griffith's 
Stone Loach 

Triplophysa 
griffithii 8.3 inches Fresh water 

Helmand 
River Stone 
Loach 

Triplophysa 
farwelli N/A  

 

Afghanistan is one of the lowest fish consumption rate 
countries in the world. The highest fish consumption (per 
capita) is reported over 50 kg in Oceania, and lower con-
sumption per capita in some landlocked countries such as 
Afghanistan, Ethiopia, and Lesotho just above 2 kg [28]. 
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However, fish is one of the most popular foods in Afghan-
istan's second half of the year [29].  On average, 1 kg 

(cooked or fresh) fish in Afghanistan costs 220 AFG (2.85 
USD) that is often cooking as kabab (Figures 4-5). 

 

 

 
Figure 4. Afghanistan fish kabab [30,31]. 
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Figure 5. Afghanistan Salmon fish kabab [32–34]. 

Various ingredients vary depending on feeding strategies, 
species, environmental, the intensity of production fac-
tors, etc. The common feeding ingredients for fish feeding 
in Afghanistan containing wheat, blood, animal offal/in-
testines, cotton seed, vegetable trimmings, spoiled fruits 
and vegetables, pulses/legumes, alfalfa, and so on [21]. 

3. Current situation  

However, there is no adequate information about Afghan-
istan aquaculture. Based on statistics and reports, aqua-
culture production grew from 870 tonnes in 1980 to 
around 1250 - 1600 tonnes in 1990-2006 that followed 
with demanding increase [35]. It is preferred to focus on 

development and annual growth trends rather than fig-
ures of production values to figure out the prospect. 

Aquaculture and fisheries production in Afghanistan is 
associated with some opportunities (low cost of labor and 
land availability) and bottlenecks (lack of skilled workers, 
unavailability of the government subsidies and support 
until production). Investment in aquaculture and fish 
farms is competitive that construction of six fish ponds 
with the size of 20m x 25m x 1.5m with necessary equip-
ment has cost around 31 million AFN (40,000 USD) with a 
monthly average return on investment (ROI) of  174,487 
AFN (2,250 USD) [36]. According to the recent reports 
[35], Afghanistan aquaculture statistics are mapped in Fig-
ures 6-8.  

https://doi.org/10.37357/1068/jepr.2.1.03
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Figure 6. Annual total aquaculture production and capture between 1980-2019. 

 
Figure 7. Afghanistan annual aquaculture production between 1980-2019 (freshwater). 

 
Figure 8. Afghanistan annual aquaculture production between 1980-2019 (inland). 

Afghanistan aquaculture production is reported 7,950 
metric tons in 2018 [37]. Among aquaculture products, 
fish production is multiplying. In 2019, more than 10,000 
metric tons of fish produced in over 2,000 forms, mainly 
in Kandahar, Helmand, Urozgan, Nangarhar, Laghman, 
Balkh, and Nimroz province in Afghanistan [38]. In Kanda-
har province, over 1500 fish farms produce over 1,500 
tons each month that involved over 3,500 people direct 
and 4,000 others indirectly that reach annual income up 
to 737 million AFN (9.5 million USD) [22]. The National 
Horticulture and Livestock Project (NHLP) in Nangarhar 
province build 16 fish husbandry pools by 10% 

beneficiaries’ contribution of 58,200 AFN (750 USD) and 
90% Afghanistan Reconstruction Trust Fund (ARTF). 
These pools build on dry land, and each pool contains 
three types of 1,000 fish that result in 620,400 AFN (8,000 
USD) net profit annually [39].  The NHLP fishery farm 
helps rural low-income families to start a business and 
generate income to improve their livelihoods.  Fish farm in 
Oba district of Herat is one of the biggest fish productions 
from in Afghanistan. This farm was established five years 
ago, in which the first two years without production [40]. 

Now it is farming about 40,000 fish in five ponds.
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Figure 9. Fish farms in Afghanistan (A) [33,41–44].   
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Figure 10. Fish farms in Afghanistan (B) [33,41–44].   

  
Figure 11. Fish farms in Afghanistan (C) [33,41–44].   
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Figure 12. Oba district fish farm, Herat, Afghanistan [40].

The recent figures from Afghanistan show a significant be-
low-average cumulative precipitation at the wet season 
from October 1, 2020, to February 20, 2021; likely can 
cause below-average agricultural and livestock produc-
tion in 2021 and afterward [41]. At the same time, rela-
tively economic activities are getting slow during the win-
ter season, which prolongs the negative impacts of COVID-
19 on mostly unstable job owners' labor. 

Afghanistan average production and food security status 
is snapshotted in Figure 13. That mostly likely highlights 
the situation under the stress and crisis conditions in the 
context of food security, which requires ample mitigation 
measures.  

https://doi.org/10.37357/1068/jepr.2.1.03
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Figure 13. Afghanistan food security outlook from February - May 2021 [42]. 

Lamentably, recent socio-economic impacts of COVID-19, 
continuing conflict and insecurity incidents, the ambigu-
ous destiny of Afghanistan 2021 peace summit in Turkey 
(postponed) [43], and day by day distancing people from 
the government offer an unexpected scenario that leads 
the food security situation in Afghanistan to most likely 
crises condition (Figure 14). 

The critical situation of food insecurity induces citizens 
to explore local solutions that fit the increasing food de-
mand. Therefore, aquaculture and fisheries are the most 

suitable measures to overcome the challenges and sustain 
locally sustainable food supply chains. However, in view 
of the recent years rapid increase in aquaculture produc-
tions (Figure 15) indicates fast-growing trends. Still, these 
efforts are limited to small-scale and household aquacul-
ture and fish farms. The demand is not comparable with 
current production. It needs a significant transition from 
traditional aquaculture setups to modern aquaculture sys-
tems using cutting-edge technologies with higher farming, 
management, production, supply, and distribution effi-
ciencies. 

https://doi.org/10.37357/1068/jepr.2.1.03
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Figure 14. Afghanistan food security outlook from June – September 2021 [41]. 
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Figure 15. Afghanistan fish market supply chain (adapted from [24]). 

In a general perspective, Afghanistan fishery's political, 
economic, social, technological, environmental, and cul-
tural factors are detailed in [24]. Political factors are 
sorted in lack of interest for large-scale fish farms, fre-
quently policy and political changes that affect the stabil-
ity of market and production, insecurity, east in importing, 
and facilitation for foreign investment in the livestock sec-
tor. The economic factors are lack of support for initial 
capital and ongoing investment, economic crisis, unbal-
anced profit sharing at the lower, middle, and upper trade 
classes, limited knowledge of investors in financial ac-
counting, lack of local facilities for transforming the sys-
tem, sensitivity of market and difficulty in payback within 
the period. At the sociological factors, poor quality fish 
supply, illegal inland fishing farms, nonstandard supply 
chain including handling, packing and processing, and lack 
of food safety are highlighted. Technological factors in-
clude poor and traditional infrastructure, lack of flexibility 
in control and monitoring, improper hygienic safety asso-
ciated with massive losses of eggs, fingerlings and so on, 

unavailable to harvest multiple products (agriculture and 
fish), lack of continued energy supply, etc. Also, environ-
mental factors are an improper use of clean and fresh wa-
ter, water pollution, inadequate sewage management, im-
proper land use with low productivity, etc. Finally, cul-
tural factors are deploying foreign culture within una-
daptable environment, less involvement of women as the 
main local labor, politics influenced social and cultural be-
haviors and many more. 

As previously reported, there is no enough information 
about Afghanistan aquaculture, whereby information 
about aquaculture and fisheries setups are not available. 
In a consensus, the electrical supply and distribution of aq-
uaculture and fisheries in Afghanistan follow a simple dis-
tribution system using electrical water pumps on mostly 
small scales. Often single source or hybrid national grid 
and diesel generators (at the main or backup source) are 
using for aquaculture and fisheries farms in Afghanistan. 
Deployment of renewable energy technologies and inte-
grating modern monitoring, operation, and control 
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facilities such as the internet of things (IoT), artificial in-
telligence (AI), etc., are not reported. Aquaculture and fish 
productions in Afghanistan is not at large industrial scales.  

4. Future trends 

Density, type, culture, intensiveness, and many other fac-
tors should be considered for an appropriate and environ-
mentally fit aquaculture production. To observe produc-
tion efficiency within ecological footprint methodology 
and implication of horizontal integration. In which, author 
report in [44] estimates standing stock, annual produc-
tion, and waste generation rates for the tilapia culture 
within estimated levels for environmental services under 
semi-intensive tilapia culture as: Standing stock (0.25 
𝑘𝑔 𝑚−2); annual production (0.47 𝑘𝑔 𝑚−2 𝑦𝑒𝑎𝑟−1); oxy-
gen (consumption 1020 𝑔 𝑚−2 𝑦𝑒𝑎𝑟−1 , and production 
2180 𝑔 𝑚−2 𝑦𝑒𝑎𝑟−1); nitrogen output and assimilation (-
); phosphorus (output: 18.3 𝑔 𝑚−2 𝑦𝑒𝑎𝑟−1, and assimila-
tion 21.9 𝑔 𝑚−2 𝑦𝑒𝑎𝑟−1). In addition to customary ecolog-
ical criteria for aquatic animals and seafood recommenda-
tions, some other criteria are added newly, such as Unit of 
certification, stock status, non-target species, ecosys-
tem/habitats, forage fisheries, pollution of water, loss of 
fishing gear, subsidies, and use of energy and CO2 emis-
sions [45]. Environmental pollution, predominantly ap-
plies to greenhouse gases emissions such as carbon diox-
ide (CO2), methane (CH4), nitrous oxide (N2O), chloro-
fluorocarbons (CFCs), hydrofluorocarbons (HFCs), hydro-
chlorofluorocarbons (HCFCs), perfluorocarbons (PFCs), 
and sulfur hexafluoride (SF6) [46]. Mainly energy produc-
tion and consumption contribute about 37% to global 
warming [8]. 

Advancement of aquaponics systems with high effi-
ciency of production associated with the risk of ecosystem 
unbalance, using extremely natural resources of produc-
tion-inputs such as farm land, water and energy supply, 
feeds, chemical and organic wastes that can contribute en-
vironmental distress. Also, aquaponics expansion in terms 
of industrial trade with high production inputs will result 
in similar range of production outputs that raise ecosys-
tem and environmental concerns, comprising airborne 
and waterborne emissions from the farms [13]. Food and 
nutrition come as routine priorities after ensuring clean 
air (atmosphere) and soil (pollutant-free earth).  

In 2015, Afghanistan produce only 1% of its fish de-
mand inside the country, whose in the recent years fish 
domestic production had a significant increase but still 
does not meet 100% domestic demands [47]. Afghanistan 
government planned to establish 35,000 small to large 
scale fish production and 20 proliferation farms with an 
annual capacity of 360 tons in the next 5 years [48]. 

In 2020, Afghanistan had significant progress in the 
field of aquaculture and fishery sectors, including the es-
tablishment of 350 fish farms, preliminary surveys of wa-
ter resources for building farms, practical training, 

preparing fish farming guidelines for 34 provinces, draft-
ing fish farming policy including procedures, and getting 
approval of fishery sector development plan in Afghani-
stan [48]. 

5. Economic and production performances indica-

tors  

Optimal design and implementation of an aquaculture sys-
tem depending on various factors, among all at the plan-
ning and implementation phases 1) expenditures; 2)in-
vestments; 3) performance variables and at the operation 
phase 1) production; 2) harvest and 3) marketing factors 
should be evaluated wisely [49]. From the literature, for 
small scale aquaculture, the main preliminary focus 
points, which are usually dealt with are water reservation 
and equipment proper usage as follows:  

1- Reduce water circulation, replacement, evaporation, 
and infiltration losses.  

2- Usage of proper drainage system, e.g., elbows, flood-
gates, and surface spillways. 

Table 2:   Essential variables to be applied for performance 
and economic indicators evaluation within a pond of 
a fish farm [49].  

Indicators Variables 

Pond (rec-
orded infor-
mation) 

Performance 

Cycle (months)  

Water surface (ha)  

Productivity (kg.ha-1)  

Survival rate (%)  

Apparent feed conversion  

Initial body weight (kg)  

Final body weight (kg)  

Final stocking biomass (kg.m-2)  

Economic  

Average variable cost ($.kg-1)  

Average fixed cost ($.kg-1)  

Average total cost ($.kg-1)  

Gross revenue ($.ha-1)  

Gross margin ($.ha-1)  

Income ($.ha-1)  

Gross margin index (%)  

Profitability index (%)  

Interest rate per month   
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Table 3:   Economic and production performance indicators and variables definition. 

Indicator Abbreviation Formula / Value Remark Indicator 

E
co

n
o

m
ic

 

Gross income  GI 𝐺𝑟𝑜𝑠𝑠 𝑝𝑎𝑦  

Gross margin GM 𝐺𝑀 = 𝐺𝑅 − 𝑉𝐶 VC - Variable costs 

Gross margin index GMI 𝐺𝑀𝐼 =  
𝐺𝑅 − 𝑉𝐶

𝐺𝑅
 × 100 Percentage of contribution over gross income 

Profitability index PI 𝑃𝐼 =  
𝑃𝑉 𝑜𝑓 𝐶𝐹

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
  

Present value PV 𝑃𝑉 =  
𝐶𝐹

(1 + 𝑟) 𝑡 
r - Discount rate  
t - Number of years 

Profit  P 𝑃 =  𝐺𝑅 − 𝑇𝐶  

Gross revenue GR GR =  𝑞 × 𝑝 
Revenue that resulted from sales 
q - Quantity sold  
p - Selling price 

Total cost TC 𝑉𝐶 − 𝐹𝐶 FC - Fixed costs 

Average variable cost AVC 
𝑀𝑜𝑛𝑒𝑡𝑎𝑟𝑦 𝑢𝑛𝑖𝑡 (𝑈𝑆𝐷)

𝑘𝑔
 Ratio between cost and quantity produced 

Equilibrium point EP 
FC

𝑝 − 𝐴𝑉𝐶
 ((ha. yr)−1) 

Minimum production level needed to offset 
total costs, at a given selling price (p) 

P
ro

d
u

ct
io

n
 p

er
fo

rm
an

ce
 

Production cycle PC 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑐𝑦𝑐𝑙𝑒 Month 

Apparent feed conver-
sion 

FC 
𝐹𝑒𝑒𝑑 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 (𝑘𝑔)

𝑊𝑒𝑖𝑔ℎ𝑡 𝑔𝑎𝑖𝑛𝑒𝑑 (𝑘𝑔)
 At a PC 

Average biomass storage ABS 
𝐿𝑖𝑣𝑒 𝑤𝑒𝑖𝑔ℎ𝑡

𝑚2
  

Survival index SI 

𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡𝑒𝑑 𝑓𝑖𝑠ℎ

𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓 𝑠𝑡𝑜𝑐𝑘𝑒𝑑𝑓𝑖𝑠ℎ
 

× 100 

Percentage (%) 

Final average weight FAW 
𝑇𝑜𝑡𝑎𝑙 ℎ𝑎𝑟𝑣𝑒𝑠𝑡𝑒𝑑 𝑤𝑒𝑖𝑔ℎ𝑡

𝑁𝑢𝑚𝑏𝑒𝑟𝑜𝑓 ℎ𝑎𝑟𝑣𝑒𝑠𝑡𝑒𝑑 𝑓𝑖𝑠ℎ
 kg 

6. Result and discussion  

There is a tribble history of human animosity with nature 
and themselves, aggressions, wars, conflicts, and most 
tragically, global warming and climate changes. That leads 
nations to shape the world imprudently with deficient and 
egocentric policies. For example, capitalism can cause – 
global inequality, market failure, climate and ecosystem 
changes distress, short-termism, excess materialism, and 
boom and bust economic cycles [50]. While the capitalist 
system needs serious attention that had adverse impact 
on climate change, environmentalists strictly advise miti-
gating climate change in the long term by transforming the 
capitalist system [51]. Since pre-industrial time, climate 
changes (air temperature rising) contribution due to 
greenhouse gases (GHGs) emotions recorded 56% and 
44% by developed and developing countries, respectively 
[52].  

 

 

The basic criteria for successful aquaculture deployment 
in the context of household and small systems in develop-
ing countries are adding up in Figure 16. 

Land, water, and energy resources are the main pursual 
elements of an aquaculture system. Afghanistan's aqua-
culture and fisheries setups are not well-developed to 
meet the recent technologies for smart and automatic op-
eration and supply, i.e., internet of things (IoT), artificial 
intelligence (AI), etc. In the case of Afghanistan, small-
scale aquaculture and fish farms establish next to rivers 
using water diversion techniques, adjacent to rivers using 
water pumps, land with water sources drawing from 
groundwater, ponds within irrigation systems (seasonal ), 
pons fed by springs water [21]. 

All told, for the successful operation of small aquacul-
ture systems, the criteria mentioned above should be sat-
isfied, and elements should be ordered according to their 
optimum efficiency. Often, the system will not meet the 
optimum outcome in the absent or incorrect deployment 
of the features. It needs re-engineering to develop optimal 
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operation and outcome, which mainly deal with water 
temperature control, water circulating optimization, in-
tensification of production, overall risk mitigation, etc. 

Fish feeding represents up to 50% of operation cost at 
small-scale fish farms that require a good feeding strategy 

to maintain variety of feeding. That includes factory, 
home, the mixture of agricultural waste, and fertilizing 
ponds with manures/fertilizers in the form of pel-
let/paste/ground feed [21]. 

 
Figure 16. Basic criteria for successful small-scale aquaculture. 

7. Recommendation 

Ensuring peace, dignity, and equality on a healthy planet 
declaration of United Nations (UN) [53], Article 25 of The 
Universal Declaration of Human Rights [54] "Everyone 
has the right to a standard of living adequate for the health 
and well-being of himself and of his family, including food, 
clothing, housing and medical care and necessary social 
services, and the right to security in the event of unem-
ployment, sickness, disability, widowhood, old age or 
other lack of livelihood in the circumstances beyond his 
control." caring societies are a united and individual ef-
forts to conduct responsibly and sustainably. Following 
this guideline, exploring cost-effective solutions for na-
tional empowerment and self-sufficiency come to the pri-
ority. Among many solutions, aquaponics, aquaculture, 
and fisheries production in terms of large industrial scale 
can mitigate the current food security issue in Afghanistan 
by creating wealth and jobs for thousands of the citizens, 

which needs exhaustive feasibility studies and research 
efforts, to sum up with a viable long-term solution. How-
ever, there are many factors to discuss and many ques-
tions to respond to. Still, this study highlights the main fac-
tors that significantly impact the successful implementa-
tion of aquaponics or an aquaculture system within sus-
tainability requirements.   

At the topic of aquaponics and aquaculture, including 
crops, livestock, fisheries, and forestry, it recommended to 
improve efficiency and equity of economic systems and fa-
cilitate transformation by linking rural and urban econ-
omy to ensure economic-wide income-earning opportuni-
ties, effective social protection, and competitive and equi-
table domestic and international markets for inputs and 
outputs  [55].  

As fishery sectors remain demanding local business, ob-
servation and proper solution for efficient fishery sectors 
are required (Figure 17).  

Success 
Aquaculture 

System

Investment 
interest

Cost 
affordability 

(initial, 
operation, and 
maintenance 

costs)

Knowledge 
and skills

Market 
demand (at 
acceptable 
ROI rate)

Environmenta
l adaptability 
(temperature, 
land, and etc.)

Resources 
availability 

(water, 
energy, 

organic, and 
etc.)

Attentiveness 
interest

Expert 
support 
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Figure 17. Constraints on the way of fishery sector in Afghanistan (adapted from [24]). 

In an early outlook, aquaponics industrial activities incor-
porated environmental and natural resources distress 
within the ecosystem that knew potential risks for envi-
ronmental sustainability although human health [13]. 
Therefore, aquaponics systems life cycle assessment 
(LCA), proficient policy formulation, and viable manage-
ment and operation decision-making within environmen-
tal sustainability are known exigence.   

Advanced setup and technology employment over tra-
ditional aquaculture associated with some advantages 
such as reducing land use, saving water and energy con-
sumption, increase plant and fish production, establish a 
controlled environment, increase efficiency, optimize 
equipment use, make easy the operation and monitoring, 
eliminate effluents, create multiple harvesting simultane-
ously, and many more. Therefore, within a few efforts and 
reforms, the conventional aquaculture and fisheries 

productions in Afghanistan can be transformed into ad-
vanced systems consisting of many advantages, im-
portantly, saving resources (land, water, energy, labor, 
etc.) and reducing biodiversity and ecosystem distress at 
a controlled environment. 

8. Conclusion 

Food security crises and COVID-19 socio-economic im-
pacts lead developing nations to dramatic tragedy. That 
implies nations seeking alternatives for maintaining 
healthy food and nutrition. Simultaneously, day by day in-
creasing demand due to population growth in the world, 
scholars and researchers draw cost-effective solutions for 
long-run sustainability. As aforementioned, aquaculture is 
one of the short to long-term solutions for developing na-
tions to ensure local aquatic foods and plants and create 
wealth and jobs for thousands of citizens.  
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Following the global success history of aquaculture and 
fishery systems, improvement and resiliency of these sys-
tems in Afghanistan are recommended. This is essential to 
transform conventional setups into modern systems with 
high tenacity of coping functionality and efficiency within 
suitability requirements. Also, utilizing modern aquacul-
ture and fishery farms mitigates environmental distress 
and prevents biodiversity and ecosystem impacts.  

Until recently, there is no specific publication on the 
subject that forced on Afghanistan aquaculture and fish-
ery in the form of a scholarly journal. Therefore, this study 
will be a good reference for students, researchers, schol-
ars, and practitioners interested in Afghanistan aquacul-
ture and fishery studies.  
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