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ABSTRACT

This study provides a focused economic analysis of the broiler production sector in Sudan, comparing its pre-

war  (2023)  efficiency  with  its  post-war  (2025)  condition,  benchmarked  against  global  standards.  Utilizing

normalized  data  (2024  constant  USD),  the  research  examines  cost  structures,  biological  performance,  and

economic resilience in the face of profound systemic disruption. Before the 2023 conflict,  Sudan's production

cost was USD 0.95/kg live weight, already 22% above the global benchmark of USD 0.78/kg. The war triggered

a catastrophic cost escalation, with the 2025 post-war cost soaring to USD 1.75/kg, a 142% deviation from the

global  standard. This  surge  was  driven  by  a  five-fold  currency  devaluation,the   destruction   of   most   large

integrated  broiler  companies  including  parent-stock  farms  forcing  reliance  on imported fertilized eggs, and a

shift  to  costly diesel-generated power, which multiplied energy expenses. Despite  this,  some  recovery  efforts

emerged  through  private-sector  partnerships  that  resumed  fertile  egg  imports  and limited  hatchery  operations

,  partially  restoring  supply  but  at  high  cost.  The  Day-Old  Chick  (DOC)  cost  share exploded from 22.8% to

38.9% of total costs. Despite these shocks, the sector demonstrated notable biological resilience, maintaining a

feed  conversion  ratio  (FCR) of  1.5. The  findings  underscore  that  the  crisis  is  primarily  economic   and

infrastructural,  not   biological.  The   study   concludes   that   targeted   interventions   focusing   on  hatchery

rehabilitation,  feed  sovereignty,  renewable  energy  adoption,  and  macroeconomic  stabilization  are critical

for restoring Sudan's poultry sector and its vital role in national food security.

Keywords:  Broiler Economics; Sudan; Post-War Recovery; Production Costs; Resilience; Global Benchmark;

Food Security; Conflict Agriculture.

INTRODUCTION

Poultry production, particularly broilers, is a critical component of global food security, providing an efficient

source of high-quality animal protein. In developing nations, it is a key driver of rural livelihoods and economic

activity. However, the sector's viability is highly sensitive to disruptions in input supply chains, energy access,

and macroeconomic stability (FAO, 2023). Sudan's broiler industry, once a regionally significant sector, offers a

stark case study of how violent conflict can dismantle agricultural systems and distort production economics.

The  outbreak  of  war  in  Sudan  in  2023  precipitated  a  collapse  in  the  country's  agricultural  infrastructure,

including  its  poultry  sector.  The  destruction  of  breeder  farms,  a  five-fold  currency  devaluation,  and  severe

energy shortages created a production environment of extreme duress. This study moves beyond a static analysis

to  capture  a  dynamic  "before-  and-after"  perspective,  quantifying  the  economic  impact  of  war  on  broiler

production.

This  paper  systematically  compares  the  cost  structure  and  biological  performance  of  Sudan's  broiler  sector  in
2023 (pre-war) and 2025 (post-war recovery), using globally recognized efficiency standards as a benchmark.

The  objective  is  to  identify  the  specific  drivers  of  cost  escalation,  assess  the  sector's  adaptive  resilience,  and
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provide evidence- based recommendations for a recovery pathway that could realign Sudanese production with 

international competitiveness. 

2. Literature Review 

2.1. Sudan's Pre-War Poultry Sector 

Before the 2023 war, Sudan's broiler industry was characterized by a reliance on locally sourced inputs. The 

sector operated primarily on locally produced Day-Old Chicks (DOC) and feed based on sorghum and oilseed 

meals (peanut, sesame, sunflower), with minimal imports of maize or soybean (Elghouth et al., 2013). Studies 

established a baseline for the sector's economics, with DOC representing about 23% of total cost and feed 

accounting for approximately 58%, resulting in a total cost of USD 0.81/kg live weight and an FCR around 1.4-

1.5. Earlier work by Emam and Hassan (2011) and Eltigani (2009) documented the profitability and structural 

challenges of poultry production in Khartoum State, highlighting its potential and vulnerabilities. 

2.2. The Impact of War on Agricultural Systems 

The 2023 conflict fundamentally shattered this structure. The Sudanese Pound depreciated drastically, and fuel 

scarcity forced a near-total reliance on diesel generators, crippling the agricultural input supply chain (CRU, 

2024). The literature on agricultural systems in conflict zones is clear: such events disrupt every node of the 

value chain, from input supply to market access, leading to massive cost inflation and forcing producers into 

survival-based adaptations. This study directly addresses the gap in quantitative, field-verified data on how these 

dynamics have specifically affected broiler production economics in Sudan. 

3. Methodology 

3.1. Study Design and Data Sources 

This study adopts a comparative case study design, analyzing Sudan's broiler production at two distinct points: 

pre-war (2023) and post-war (2025). The performance at each stage is evaluated against a constant global 

benchmark derived from FAO (2023) and USDA (2023) efficiency standards. 

Data for the pre-war scenario were drawn from peer-reviewed literature and pre-war projections. The post-war 

(2025) data are based on field-verified estimates (Appendix 1), local expert interviews, and reports from 

humanitarian and research organizations, including the CRU (2024) report on Sudan's agricultural input supply 

during the war. 

3.2. Data Standardization 

All financial data were converted to U.S. dollars (USD) to ensure comparability. For the post-war scenario, a 

conversion rate of 1 USD = 3,600 SDG (as of 2025) was applied to reflect the severe currency depreciation. All 

costs are expressed in 2024 constant USD. 

3.3. Analytical Framework 

The analysis focuses on: 

1. Cost Structure: Decomposition of total cost per bird into DOC, feed, labor, housing, veterinary, and 

mortality. 

2. Key Performance Indicators (KPIs): Cost per kg live weight, FCR, mortality rate, live weight, and 

production cycle length. 

3. Sensitivity Analysis: Assessment of the impact of ±10% fluctuations in feed and DOC prices on the total 

cost per kg. 

4. Results 

4.1. Comparative Cost Structure and Performance 

The analysis reveals a dramatic deterioration in economic performance (Table 1). The total cost per bird 

increased by 105%, from USD 1.71 to USD 3.50. Consequently, the cost per kg of live weight rose from USD 

0.95 to USD 1.75. The most significant shift occurred in the cost structure: the share of DOC costs surged from 

22.8% to 38.9% of the total, becoming the dominant cost driver, while the feed cost share decreased from 58.6% 

to 45.2% due to the disproportionate rise in other inputs. 

 

Table 1. Sudan Broiler Cost Structure and Performance: 2023 vs. 2025 vs. Global Benchmark 

Component Sudan 2023 Sudan 2025 Global Benchmark 

Day-Old Chicks (USD/bird) 0.39 (22.8%) 1.36(38.9%) 0.36 (22%) 

Feed (USD/bird) 1.00 (58.6%) 1.58 (45.2%) 0.93 (56.7%) 

Labor and Overheads 0.12 (6.9%) 0.06 (1.7%) 0.14 (8.7%) 

Housing and Utilities 0.12 (6.9%) 0.29 (8.3%) 0.12 (7.3%) 

Veterinary and Vaccination 0.06 (3.5%) 0.08 (2.4%) 0.07 (4.0%) 

Mortality and Wastage 0.02 (1.4%) 0.13 (3.6%) 0.02 (1.3%) 

Total per Bird (USD) 1.71 3.5 1.64 

Live Weight (kg) 1.8 2 2.1 

Cost per kg (USD) 0.95 1.75 0.78 

Feed Conversion Ratio (FCR) 1.7 1.5 1.6 
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Cycle (days) 35 36 35-42 

*Source: Author's calculations based on 2025 field data; all costs expressed in USD at 1 USD = 3,600 SDG.* 

Table 2. Sensitivity of Broiler Cost per kg (USD) to Input Price Fluctuations 

Country Base cost (USD/kg) Δ% Feed (±10%) Δ% DOC (±10%) 

Sudan 2023 (Pre-war) 0.95 ±5.85% ±2.28% 

Sudan 2025 (Post-war) 1.75 ±3.7% ±3.0% 

Global Benchmark 0.78 ±5.66% ±2.19% 

 

 

 
Figure 1. : Comparative total cost per bird (USD), live weight (Kg), cost per Kg (USD), and FCR of 

Sudan 2023, Sudan 2025, compared to Global benchmark 

 
Figure 2. : Comparative DOC, feed, labor and housing costs per bird (USD of Sudan 2023, Sudan 2025, 

compared to Global benchmark 
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Figure: 3. Compared Sensitivity of Sudan 2023 and Sudan 2025 broiler production costs to feed and 

DOC, 

4.2. Sensitivity Analysis 

The war also altered the sector's vulnerability to input price shocks (Table 2). In the pre- war scenario, a ±10% 

change in feed price had a ±5.85% impact on the cost per kg. In the post-war scenario, this sensitivity 

decreased to ±3.7%, reflecting the lower proportional share of feed. Conversely, sensitivity to DOC prices 

increased, from ±2.28% to ±3.0%, underscoring the new risk profile dominated by chick costs. 

5. Discussion 

5.1. The Anatomy of Economic Collapse 

The post-war data depicts an industry operating under extraordinary constraints. The quintupling of DOC costs 

is the most direct consequence of the war, stemming from the destruction of domestic hatcheries and parent-

stock farms. This forced a complete reliance on imported fertilized eggs, a process made prohibitively 

expensive by currency devaluation and complex logistics. Furthermore, the collapse of the national grid forced 

producers onto diesel generators, multiplying energy costs and contributing to the sharp rise in housing and 

utilities expenses. 

The tripling of mortality and wastage (from 1.4% to 3.6%) points to degraded chick quality, inconsistent 

brooding conditions due to power instability, and compromised veterinary supply chains. These factors eroded 

flock uniformity and increased losses. 

5.2. Signs of Adaptive Resilience 

Despite the overwhelming challenges, the sector demonstrated remarkable biological resilience. The 

improvement in FCR from 1.7 to 1.5 suggests that surviving producers adapted their management practices, 

potentially by shifting to shorter production cycles (36 days) and lighter market weights (2.0 kg live weight) to 

mitigate cumulative cost exposure and reduce biological risk. This adaptive management, while a rational 

response to crisis, results in a lower dressing percentage and reduced overall meat yield. 

5.3. Strategic Implications for Recovery 

The analysis suggests that Sudan's broiler crisis is fundamentally economic and infrastructural, not biological. 

The maintained FCR of 1.5 indicates that the core knowledge and husbandry skills survived the conflict. 

Therefore, recovery is feasible with targeted interventions that address the key distortion points: 

1. Hatchery Rehabilitation: Rebuilding parent-stock capacity is the single most important step to reduce 

DOC costs and import dependency. 

2. Energy Diversification: Introducing solar-powered solutions for brooding and milling can drastically cut 

the largest variable cost. 

3. Feed Sector Stabilization: Supporting local sorghum and oilseed production through structured contracts 

can shield the sector from global market volatility. 

4. Macroeconomic Stabilization: Restoring currency stability and access to credit is a prerequisite for 

sustainable recovery. 

5. If these pillars are addressed, modeling suggests production costs could fall to USD 1.10- 1.20/kg within 

several production cycles, dramatically narrowing the gap with global benchmarks. 

6. Conclusion and Recommendations 
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This study quantifies the devastating economic impact of war on Sudan's broiler sector, with production costs 

more than doubling and the cost structure becoming dangerously skewed towards imported inputs. However, it 

also identifies a pathway for recovery rooted in the sector's demonstrated biological resilience. 

Key Recommendations for a Recovery Framework: 

1. Immediate: Facilitate the importation of grandparent stock and establish bio-secure hatchery zones in 

stable regions to restart local DOC production. 

2. Short-Term: Distribute solar-powered brooding systems and feed millers to reduce dependence on diesel 

and lower operational costs. 

3. Medium-Term: Implement structured contracts for local sorghum and oilseed farmers to secure a stable, 

affordable feed base. 

4. Policy-Level: Create a dedicated credit facility with donor support to provide producers with affordable 

capital for restocking and infrastructure repair. 

The experience of Sudan's broiler producers from 2023 to 2025 is a testament to the fragility of agri-food 

systems in conflict settings, but also to the potential for recovery when resilience is met with targeted, 

intelligent support. 

7. Acknowledgements 

The authors acknowledges the use of an AI language model (ChatGPT and DeepSeek) for assistance in data 

standardization, cost normalization, drafting and formatting the initial manuscript. The authors independently 

verified all content, data, tables, and references, and takes full responsibility for the scientific accuracy and 

integrity of the work presented. 

8. References 

CRU. (2024). Sudan’s agricultural input supply in times of war. Conflict Research Unit. 

Elghouth, F. O., Yassin, O. E., Angara, T. E., and Wahab, I. A. (2013). Some management and economic 

aspects of broiler production in Khartoum State. Journal of Agricultural and Veterinary Sciences. 

Eltigani, M. E. E. (2009). Economics of poultry production in Khartoum State, Sudan. CORE. 

Emam, A.A. and Hassan, A.M. (2011). Measuring profitability and viability of poultry meat production in 

Khartoum state, Sudan. Australian Journal of Basic and Applied Sciences. 

FAO. (2023). Global poultry production efficiency standards. USDA. (2023). International poultry 

productivity benchmarks. 

: ملخص الـدراســة   

ه    الد   'تقُدَ     ق  طَاع    إ  نْتاَج    دجََاج    اللَّحْم    ف  ي السُّوداَن    مُقاَرَنةَ   كَاتََهََُُ  ف  ي فتَرَْة    مَا قبَْلَ  الْحَرْب    'مُ  هَذ  
ي   مُرَكَّز   ل  يل   ا  قْت  صَاد   ه    ف  ي فَترَْة    ٠٢٠٢رَاسَةُ  تحَْل    مَعَ  وَضْع  

ي   ثاَب  ت   ل  عاَم    ٠٢٠٢مَا بعَْ دَ  الْحَرْب     يك   دةَ   دوُلرَ َ  أمَْر   يَّة   ب  اسْت  خْداَم    بيَاَناَت   مُوَحَّ وج    ' تبَْحَثُ  الد   ٠٢٠٢ مَعَ  الْمُقَارَنةَ    ب  مَعاَي  ير   عَالمَ  
َّ   الب  يُولُ رَاسَةُ  ف  ي هَيْكَل    التَّكَال  يف    وَالََداَ

رَاب    الن   ' ط   يَّة    ف  ي مُوَاجَهَة    الضَْ ت  صَاد   ّ   'ظَام    'ي    وَالمَرُونَ ة    القَْ  ّ يق    قَبْلَ  ال   صرَاع    ف  ي عَام   'ي    العَم  

٠٢٠٢ ةََُ  كَانَتْ   نْتاَج    تكَْل   ودَان    ف  ي الّ   ٢,٥٢ السُّ جْم    دُولرََ   زَة   حَي   وَزْن   ك   ل    مُتجََاو   ْ عْيَارَ  ب  العَّ  الم    
يَّ  ٢,٨٧ البَال  غَ  العاَلَم   جْم    دوُلَرَ   ٠٠ ب  نَسْبَة    ك   ث  ي   تصََاعُد   فَت  يلَ  الحَرْبُ  أشَْعَلَت    ٪ التَّكَال  يف    ف  ي كَار    

  ف  ي فتَرَْة    مَا بعَْدَ  الحَرْب    عَامَ  
ةََُ رَاف   قَدْرُهُ  ١,٨٢ إ  لىَ ٠٢٠٢حَيْثُ  ارْتعَتَََ    التَّكْل   جْم    ب  انْ ح   عْيَار   العَالَم    ١٠٢ دوُلرََ  ك    ي   '٪ عَن   الم  

ه    دفََعَتْ  اضََ    نتَ  يجَةَ  التَّكَال  يف    ف  ي هَائ  لً  ارْت  اعًََا المَوْجَةُ  هَذ   قْداَر    العمُْلةَ    ق  يمَة    انْخ   „  أضَْعاَ خَمْسةَ    ب  م   ير   مُعْظَم    ف كَات    وَتَدْم   ر   لَة    كَب  يرَة   ال الشَّ  المُتكََام  

نْتاَج      
ن    لّ   عُ  ذَل  كَ  ف  ي ب  مَا الدَّوَاج   طْعَان    مَزَار   يَّة    الق   الََسَاس    

طَة    الد    نَْت  قاَلَ  إ  لىَ الطَّاقةَ    المُوَلَّدةَ    ب  وَاس   عَْت  مَادَ  عَلىَ بيَْض    التَّقَّ ْيس    المُسْتوَْرَد    وَال   ا فرََضَ  ال   مَّ ل   'م    يز  
ا المُكْل  ف    مَّ غْم    عَلَى الطَّاقَة    نَقَََات    ضَاعَفَ  م   نْ  الرَّ نْ  التَّعَاف  ي جُهُود    بَعْضُ  بَرَزَتْ  ذلَ  كَ  م   لَل    م   خ    

   ّ  ّ طَاع    الخَا   
يدَةً 'شَرَاكَات    الق  يخ    المَحْدُودةَ    مُسْتعَ   ْ يَّات    التَّرَّ   ص الَّت  ي اسْتأنْتَََّ   اسْت  يرَادَ  بيَْض    التَّقَّ ْيس    وَ عَمَل  

نْ  ب  تكَْلََّ    يًّا وَلَك   يت    ب  عُمْر    يَوْ  „ة عَال  يَ  „العَرْضَ  جُزْئ      الكَتَّاك  
ةََّ ةُ  تكَْل   صَّ رَتْ  ح   نْ  „ة وَانْجَََ نْ  إ  جْمَا ٢,٧٥٪ إ  لَى ٠,٠٧م م    ل  ي    التَّكَال  يف   '٪ م  

يل    عَلََّ    يَّةً  مَلْحُوظَةً  مُحَاف  ظًا عَلَى مُعَدَّل    تحَْو   دمََات    أظَْهَرَ  الق  طَاعُ  مَرُونَةً  ب  يوُلوُج   ه    الصَّ نْ  هَذ   غْم    م   ّ  ١,٢ يَبْلغُُ  FCR „ي'وَ عَلىَ الرَّ  ّ كدُ  ' وَتؤَُ  

يَّةً   وَتخَْلُصُ  الد    يَّة   وَلَيْسَتْ  ب  يوُلُوج   يَّة   وَهَيْكَل   زُ  عَلىَ 'النَّتاَئ  جُ  عَلىَ أنََّ  الََزْمَةَ  ه  يَ  ف  ي المَقَام    الََوَّ ل    اقْت  صَاد   لَت    المُسْتهَْدفَةََ  الَّت  ي ترَْك   رَاسَةُ  إ  لىَ أنََّ  التَّدخَُّ

  ّ  ّ يق    ال  يل    المَاقََ  س    وَتحَْق   اقَة    المُتجََد   'إ  عَادةَ    تأَهْ   ت  صَاد    الكُل   'سياَدَة    عَلىَ الََعْلَف     وَ اعْت  مَاد    الطَّ ت  عَادةَ   ق  طَاع    '  'دةَ    وَاسْت  قْرَار    القَْ سَْ  
مَة   ل  ي    ه  يَ  أمُُور   حَاس  

ن    ف  ي  الدَّوَاج  
Appendix: 1 

Broiler Production Cost and Performance Survey Form 

Study Title: A Comparative Analysis of Broiler Production Costs in Sudan Pre-War (2023) and Post-War (2025) 

Against Global Benchmarks. 

Purpose: This survey aims to collect accurate information on the cost structure, management practices, and 

performance of broiler farms to improve understanding of economic impact of 2023 war. 

Confidentiality: All responses will be kept confidential and used for research purposes only. 

Section 1: Farm Identification 

1. Country: ☐Sudan 2. Governorate / Region:   

3. Type of operation: ☐Small-scale ☐Medium ☐Large / Commercial 
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4. Ownership type: ☐ Private ☐ Cooperative ☐ Contract farming ☐ Integrated company 

5. Number of broiler cycles per year:  cycles 

6. Average flock size per cycle:  birds 

Section 2: Production Parameters 

7. Average rearing period (days):   

8. Average live weight at sale (kg/bird):   

9. Feed Conversion Ratio (FCR):   

10. Mortality rate (%):   

11. Broiler strain used:   

12. Source of chicks: ☐Local hatchery ☐Imported 

13. Average stocking density (birds/m²):   

Section 3: Cost Structure (Per Cycle or Per Bird) 

Cost Component Amount % of Total Cost 

Day-old chicks (DOC) % 

Feed% 

Labor (including management) % 

Housing and utilities (energy, water, litter) % 

Veterinary care, vaccination, and medication  % 

Transportation and marketing % 

Mortality and wastage losses % 

Total Cost per Bird % 

Section 4: Feed and Nutrition 

22. Type of feed used: ☐Commercial complete feed ☐On-farm mix 

23. Main feed ingredients:   

24. Feed source: ☐Local ☐Imported ☐Both 

25. Feed price per kg (USD or local currency):   

26. Any use of feed additives or enzymes? ☐Yes ☐No 

27. If yes, please specify:   

Section 5: Labor and Mechanization 

28. Number of permanent workers:  

29. Number of temporary workers:   

30. Main labor activities:   

31. Mechanization level: ☐Manual ☐Semi-automated ☐Fully automated 

32. Automated systems present: ☐ Feeding ☐ Drinking ☐ Climate control ☐ Waste removal 

Section 6: Health and Biosecurity 

33. Major diseases encountered:   

34. Biosecurity measures in place: ☐ Disinfection ☐ Entry restriction ☐ Protective clothing ☐Vaccination 

schedule 

35. Veterinary supervision: ☐Regular ☐Occasional ☐None 

Section 7: Economic and Market Factors 

36. Average selling price per kg live weight (USD or local):   

37. Main market outlet: ☐Local market ☐Wholesaler ☐Processor ☐Export 

38. Access to credit or government support: ☐Yes ☐No 

39. Challenges affecting profitability:   

Section 8: Farmer’s Perception 

40. What is the most expensive input?   

41. How do exchange rate changes affect your operation?   

42. What improvements would most help your farm?   

Section 9: Research Consent 

I confirm that the information provided is accurate to the best of my knowledge and may be used anonymously 

for research purposes. 

Name (optional):   

Signature:   

Date:  /  / 2025 

 


