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• This study developed crop budgets for major cereals and rotational crops at 

the division (first-order administrative unit) level to enable better crop 

planning in Bangladesh. 

• Crop zone mapping identified the Rangpur division as a hotspot for Aman 

rice and maize, and the Rajshahi division as a hotspot for mustard. The 

Rajshahi division was identified as a wheat production hotspot with no 

statistically significant hotspot patterns for wheat area. But district-level 

(second-order administrative unit) analyses indicated the Rajshahi division 

as a wheat hotspot. Similar granular hotspot patterns were evident for Boro 

rice in the Rajshahi division and lentil in the Khulna division. 

• The per-hectare return over variable costs of major cereals and rotational 

crops indicates that for both farmer-owned machinery and custom-hire 

machinery markets, the gross margin was higher with more mechanised 

farm operations than manual labour-intensive farming.  

• The open-access digital crop budget planning tool available at the Hub for 

Smallholders Agri-Tech Economics (HSATE) website would allow 

stakeholders to identify profitable cropping, farm management and 

machinery markets alternatives, and policy formulation. 

• Evidence supports crop zoning and region-specific crop budget planning to 

address spatial agroclimatic and economic heterogeneity. This could be 

synergised with Bangladesh's national agriculture, technology diffusion, 

climate change, and adaptation policies. 

https://www.theigc.org/
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Overview of the research 

Crop budget is among the most fundamental farm economic tools to support 

farmers, agribusiness, academics and researchers, extension actors and 

policymakers to make data-driven informed decisions. Such farm planning is 

most effective if updated regularly, and this addresses the dynamics of prices, 

costs, and returns. In countries like the United States, the United Kingdom, 

Germany, Ireland, Argentina and Canada, crop budgets are updated annually 

and made publicly available online and/or as a published book to guide the 

relevant stakeholders. Regional Asian peers like India and China have also 

initiated crop budget development. The state of the knowledge shows that the 

United States Department of Agriculture (USDA) (USDA, 2025) and different 

American universities (for example, Purdue University, University of Illinois 

Urbana-Champaign, Iowa State University, North Dakota State University) are 

updating annual state-level crop budgets. Crop budget guidelines from 

Germany (KTBL, 2026), Ireland (Teagasc, 2026), Argentina (CREA, 2026), 

Canada (Alberta, 2025; Manitoba, 2025), and the United Kingdom (for example, 

Agro Business Consultants, 2018; Redman, 2024) also play a key role in 

guiding agricultural decisions. Similarly, international platforms like 

Agribenchmark develop budgets to guide and compare farm enterprise 

economics for different agricultural economies (Agri Benchmark, 2026).  

Historically, Bangladesh did not often need crop budgets to identify cropping 

practices, technology alternatives and machinery markets. This is because of 

the dominance of subsistence agriculture, which primarily focuses on household 

food security. However, rapid agrarian transformation has led to labour shifts 

towards manufacturing, garments, and construction, driven by higher wage 

rates, input price volatility, and the absence of well-developed formal credit and 

insurance facilities. Continuing family farming traditions is no longer a priority in 

rural Bangladesh. Many farm families prefer non-farm employment for their 

children owing to better non-farm income opportunities as well as the perceived 

low social status associated with farming. The country is at a crossroads in its 

graduation from the status of a Least Developed Country (LDC) category.  

Linking with economic growth and agricultural transformation, crop zoning, crop 

budgets, and digital crop budget planning tools are essential for supporting 

informed agricultural policy and programme design. The crop zoning and farm 

planning initiatives taken through this research (IGC Project: BGD-25165) have 

implications for the ‘sustainable, safe, and profitable’ agriculture vision and 

associated policies set by Bangladesh’s government. To guide data-driven 

policy decisions and programme formulation, this study mapped major cereals 

(Aman rice, Boro rice, and wheat) and rotational crops (maize, lentil, and 

mustard) in intensified zones, followed by the development of a crop cost and 

return guide, and an open-access digital crop budget planning tool for 

https://www.theigc.org/collections/data-farm-decisions-developing-grain-oilseed-cost-and-return-guide-bangladesh
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Bangladesh. This research is designed as an extension of the International 

Growth Centre (IGC) project (BGD-24192), which addresses fundamental 

questions of farm productivity and economics and aligns with the IGC's firm, 

trade, and productivity themes. 

Research design 

Crop zoning was based on the spatial and temporal (spatio-temporal) data of 

production and area of major and rotational grains and oilseeds for the period of 

2007-2024 in Bangladesh obtained from the Yearbook of Agricultural Statistics, 

published by the Bangladesh Bureau of Statistics (BBS, 2024). The collected 

data were first organised in Microsoft Excel spreadsheets and subsequently 

converted into a Geographic Information System (GIS) compatible format for 

spatio-temporal analysis. Based on the available granular district-level datasets, 

the crop zoning considered district and division-level mapping of crop 

production and area. 

The major and rotational grain-oilseeds cost and return guide was prepared for 

identified divisions to represent the national level crop budgets. Bangladesh has 

never had compiled and coordinated agricultural datasets that could facilitate 

farm economic analyses. To develop a crop cost and return guide for 

Bangladesh, data were collected from national data sources such as 

Bangladesh Bureau of Statistics (BBS), Bangladesh Bank (BB), Department of 

Agricultural Marketing (DAM), Bangladesh Agricultural Development 

Corporation (BADC) and Department of Agricultural Extension (DAE). The 

secondary data were complemented with Key Informant Interviews (KIIs). 

Subject matter experts, including representatives from agrochemicals and agri-

tech companies and government officials in Bangladesh, were consulted. The 

national level crop budgets followed by the development of an open-access 

digital crop budget planning tool (a web-based application of the crop budgets) 

available at the Hub for Smallholders Agri-Tech Economics (HSATE). 

Key findings 

Mapping crop zones 

The district and division levels hotspot mapping revealed distinct spatio-

temporal patterns in crop production and area. The intensification in production 

and area of production identified Rangpur division as a hotspot for the monsoon 

season Aman rice (Figure 1) and maize (Figure 2). Similarly, the Rajshahi 

division is identified as the mustard hotspot. However, statistically significant 

hotspot patterns both for production and area were not identified for a few 

cereals at the division level. For instance, the Rajshahi division was identified 

as a hotspot for wheat production, but no significant patterns about wheat area 

https://www.theigc.org/collections/appropriate-mechanisation-bangladesh-sustainable-smallholders-arable-crop-farming-local
https://bbs.gov.bd/
https://www.bb.org.bd/en/index.php
http://dam.portal.gov.bd/
http://dam.portal.gov.bd/
https://badc.gov.bd/
https://badc.gov.bd/
https://dae.gov.bd/
https://hsate.com/
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were evident. The district analyses indicated that the Rajshahi division is a 

wheat area hotspot. Similar granular hotspot patterns were detected for winter-

season Boro rice in Rajshahi division and for lentil in Khulna division. A detailed 

description of crop zoning is available on the IGC Project: BGD-25165 site.  

 

https://www.theigc.org/collections/data-farm-decisions-developing-grain-oilseed-cost-and-return-guide-bangladesh
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Economic insights from crop budgets 

A cost and return guide was developed for major cereals and rotational crops 

produced with smaller two-wheel machines (2WMs), mechanised farm 

management alternatives considering both farmer-owned and custom-hired 

machinery service markets. The 2WMs have been widely diffused in 

Bangladesh for decades. Four mechanised farm management alternatives were 

considered because agricultural mechanisation has been evolving from partial 

conventional mechanisation to conventional whole farm mechanisation with 

human-machine operators. The first farm management alternative considered a 

mechanised tillage-only system (Scenario 1), where all other farm operations 

were manual labour-intensive. This is the typical conventional partial 

mechanisation that Bangladesh adopted over the last five decades. The second 

and third farm management alternatives were a mechanised tillage and 

harvesting only system (Scenario 2), and a mechanised tillage, planting and 
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harvesting only system (Scenario 3), with all other farm operations manual 

labour-intensive. These two mechanised farm management alternatives are at 

the on-farm demonstration stage in Bangladesh. The fourth farm management 

alternative is conventional whole farm mechanisation with human machine 

operators (Scenario 4), envisioned for wide-scale diffusion in the medium to 

long term. This crop budgeting approach is also relevant for other larger 

machinery and/or innovative smart precision agriculture technologies, where 

capital costs and capital-associated operating costs would need to be re-

estimated.  

The comparative profitability analysis indicates that per-hectare gross margin 

(return over variable costs) for all crops increased with higher levels of 

mechanisation under both farmer-owned and custom-hired machinery markets 

(Figure 3). With the least mechanised farm operations (for example, a 

mechanised tillage-only system), Aman and Boro rice gross margins were 

negative under the custom-hired machinery market. With increasing 

mechanisation, gross margins increased across both farmer-owned and 

custom-hired machinery scenarios. This was largely driven by the high labour 

costs associated with less mechanised operations. The gross margins were 

higher under the farmer-owned machinery market because in the custom-hired 

machinery market, machinery service charges are considered variable costs, 

whereas owned machinery fixed costs are not deducted from gross margins. 

Figure 3. Gross margin of major and rotational crops under mechanisation alternatives and 

machinery markets. 
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Figure 4. Net return of major and rotational crops under mechanisation alternatives and 

machinery markets. 

 

Break-even analyses of main grain yield and price of grain identified the 

situation at which an indifferent profit-loss situation occurred. For example, 

under the farmer-owned machinery market, for maize production, break-even 

analysis over total cost indicates that the break-even price under conventional 

whole farm mechanisation was BDT 19,000.50/ton (USD 174.24/ton). Similarly, 

the break-even yield was 4.65 t/ha, which was 0.25 t/ha higher than custom-

hired machinery services. Further details would be provided in the IGC Project: 

BGD-25165 site. 

Interactive tool for evidence-based farming decisions 

The open-access digital crop budget planning tool available on the HSATE 

website was developed to help all stakeholders—including farmers, 

agribusinesses and policymakers—to identify profitable cropping, farm 

management alternatives, and machinery markets. Users can estimate 

farmgate total revenues, farm operating expenses, capital and all associated 

fixed costs, percentage share of inventory costs, and break-even analyses. This 

tool allows profitability analysis of different cropping, and technology 

alternatives and markets that would support farming and policy decisions. This 

digital crop budget planning tool can easily automate farm planning and policy 

decisions if national administrative agricultural datasets are digitised and 

accessible. This could facilitate informed farm management and crop 

production decisions.  

https://www.theigc.org/collections/data-farm-decisions-developing-grain-oilseed-cost-and-return-guide-bangladesh
https://www.theigc.org/collections/data-farm-decisions-developing-grain-oilseed-cost-and-return-guide-bangladesh
https://hsate.com/
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Policy recommendations 

This study offers valuable insights to stakeholders like farmers, agribusinesses, 

startups, policymakers, development partners, universities, agricultural and 

research institutions and civil society, aiming to generate farm enterprise and 

technology selection decisions. The study would have the following 

implications: 

• The ArcGIS-based crop zoning is aligned with the National Agriculture 

Policy (NAP) of Bangladesh (NAP, 2018). Because the national policy 

targeted crop planning using modern techniques like GIS and remote 

sensing (see section 3.3.12.1, page 9). 

• The crops cost and return guide identified profitable cereals and oilseed 

consistent with the national agriculture policy, where production of profitable 

farm enterprises (crops) is targeted (see section 3.3.8.6, page 8).  

• The profitability assessment of farm enterprises under different mechanised 

farm management alternatives and markets has implications for national 

agricultural mechanisation policy (NAMP, 2020) and plan of action (MoA, 

2023). This is because both are targeting increasing mechanised 

operations to ensure the transition to efficient, profitable and commercial 

agriculture through agricultural mechanisation and ensuring sustainable 

food and nutrition security. The comparative assessment of farmer-owned 

machinery sets and custom hire service markets has implications for 

machinery markets development and upscaling, which have public and 

private sector implications. 

• The national crop cost and return guide can serve as a critical foundation 

for enhancing stakeholders’ capability and capacity to make informed 

production and investment decisions. Integrating national datasets with 

spatio-temporal mapping allows for a better understanding of regional 

production patterns and comparative advantages. Policymakers should use 

this tool to design targeted crop support programmes and region-specific 

investment strategies instead of proposing 'one size fits all' approaches for 

agriculture, which is well known as a risky business. 

• The digital crop budget planning tool can be aligned with national 

agricultural administrative data by digitising these datasets and facilitating 

accessibility, which would have policy relevance through automated crop 

budget planning to inform policy programme and investment decisions. 
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• Overall, data-driven agricultural decisions are crucial for transitional 

economies like Bangladesh that aim to ensure agriculture remains an 

income-generating industry aligned with a thriving economy. This has 

implications for Bangladesh's graduation from LDC status (MoF, 2025), for 

which agriculture should be positioned to facilitate economic growth. The 

implications of crop budgets in the medium- to long-term depend on the 

quality and accessibility of data systems and on institutional coordination. 
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