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Comparative costs and benefits of strands of post-harvest operations 

along the rice value chain in Kilombero and Mbarali districts, Tanzania 
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ABSTRACT: The study examines the costs and benefits of 

various post-harvest technical operations in rice farming in 

Kilombero and Mbarali districts, Tanzania. Data gathered 

through farmer interviews and analyzed using descriptive 

statistics, benefit-cost ratio, and partial budget analysis 

indicates that post-harvest operations significantly impact rice 

grain handling. The highest benefit-cost ratio (5.44) was 

associated with the sickle harvesting plus threshing machine 

strand, followed by the combine harvester operation (5.29). 

Conversely, the sickle harvesting plus bambam threshing plus 

wind winnowing strand resulted in a loss. The partial budget 

analysis revealed that sickle harvesting plus threshing machine 

operation yielded the highest profit per hectare, followed by 

the combine harvester. The study recommends sickle 

harvesting plus threshing machine for small farms and 

combine harvester for larger ones. Overall, it underscores the 

importance of selecting the appropriate post-harvest operation 

strand for maximizing profits in rice farming. 

Keywords: Benefits, costs, cost-benefit ratio, operations, 

partial budget, post-harvest, strands technical. 

INTRODUCTION  

Post-harvest technical optional strands are the joint 

technologies in the operations from harvesting to storage along 

the rice value chain which are done at farmer’s level. Farmers  
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in the Kilombero and Mbarali districts employ four main post-harvest technology 

combinations: sickle harvesting followed by heap beating and wind winnowing; 

sickle harvesting with bambam and wind winnowing; sickle harvesting combined 

with a threshing machine; and the use of a combine harvester. Nonetheless, there is a 

lack of sufficient data to effectively demonstrate the economic benefits and costs 

implications of these post-harvest technology combinations along the rice value 

chain. The decision to adopt specific post-harvest methods is significantly influenced 

by both the investment costs and the associated opportunity costs. Many existing 

studies that guide policy decisions focus on individual technologies applied to 

individual crop. Although smallholder farmers, such as those growing rice, often 

integrate multiple technologies in their practices, most research still evaluates the 

profitability of individual technologies rather than their combined use (Kinyau et al., 

2013). 

In order to minimize rice post-harvest losses and costs in terms of money and time, 

rice farmers adopt different strands of post-harvest operations. However, many rice 

farmers who practice these strands of post-harvest operations have been doing so 

without adequate knowledge on what strand will be effective in minimizing rice post-

harvest losses as well as costs. For instance, in the study areas, rice farmers have 

adopted combine harvester and sickle harvesting instead of panicle harvesting 

because it is time consuming and more laborious (Appiah et al., 2011; Pingali and 

Hossain 1998). As time increases in the rice post-harvest operational strand the rice 

post-harvest losses along the rice value chain also increases (Amusat et al., 2016). 

Few farmers who adopt the combine harvester strand instead of other strands have 

based their decision on trial and error basis. Information on the economic benefits of 

rice post-harvest operational strands will assist farmers in making decision on which 

strand of rice post-harvest operational technologies to adopt along the rice value 

chain. This study was conducted to establish economic benefit and cost outlay of rice 

post-harvest operational strands. Specifically the study characterized different rice 

post-harvest operational strands of the technologies, established costs and benefits of 

rice post-harvest operational strands and identified the optimum post-harvest 

operational strand of the technologies along the rice value chain. 
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Literature Review and Theoretical framework 

Literature review 

There is a significant lack of comparative research examining the economic costs and 

benefits of rice post-harvest technologies. Sanneh (2015) conducted an analysis of 

postharvest losses in two rice varieties by evaluating threshing and post-threshing 

recovery methods through cost-benefit analysis. The findings revealed a 13.8% 

higher benefit when using the Sack-based method compared to the Bambam-based 

method, and a 7.3% greater benefit compared to the Drum-based method. Similarly, 

Juarez (1985) assessed the private and social profitability of mechanical rice 

threshers using both benefit-cost and partial budget analyses, concluding that 

mechanical threshers outperformed traditional methods. 

In addition, numerous comparative studies assessing the economic costs and benefits 

of agricultural technologies have utilized cost-benefit and partial budget analyses. 

For instance, Hussain et al. (2008) conducted a cost-benefit analysis of various rice 

varieties in Swat District. Similarly, Arayaphong (2012) examined the cost-

effectiveness of different rice cropping systems in Thailand. Likewise, Kinyau et al. 

(2013) applied both cost-benefit and partial budget analyses to evaluate the 

economics of rice-legume rotation systems in Morogoro, Tanzania. Furthermore, 

Soha (2014) employed partial budget analysis to assess the economic impact of 

changing nitrogen fertilizer application rates on a sorghum farm. The study aimed to 

determine how altering application levels (100, 200, and 300 kg N/Feddan) affected 

net benefits. Results showed a marginal rate of return of 9.61 when shifting from 100 

to 200 kg N/Feddan, while the return dropped to 0.72 when moving from 200 to 300 

kg N/Feddan. Consequently, the 200 kg N/Feddan treatment was recommended. 

Based on this context, the present study utilized cost-benefit ratio and partial budget 

analyses to compare the economic costs and benefits of various post-harvest 

operational approaches within the rice value chain in Tanzania’s Kilombero and 

Mbarali districts. 

Theoretical framework 

This study is anchored in the economic principles of cost-benefit and partial budget 

analysis. Cost-benefit analysis serves as a structured method for determining 
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individual or societal preferences when selecting a single option from multiple 

alternatives. It aids decision-makers in identifying the most socially desirable choice 

(McIntosh et al., 2010; Dasgupta and Pearce, 1972). Rooted in neo-classical 

economic theory, it extends micro-economic analysis to public decision-making by 

quantifying both costs and benefits in monetary terms. This approach encompasses 

not only direct financial elements but also the monetized equivalents of non-financial 

aspects of a project through monetary approximation (De Vries, 2016). 

The use of cost-benefit analysis is primarily aimed at supporting public decision-

making—not by identifying the perfect project, but by recommending the most 

beneficial option for the community among available alternatives. Its purpose is to 

determine optimal outcomes that can inform decisions or assess the effectiveness of 

actions already taken. The reliability of cost-benefit analysis rests on strong and often 

limiting assumptions, which contribute to its normative role in public policy 

decisions (De Vries, 2016; Dupuis, 1985). The theory assumes that individual rice 

farmers behave according to its principles, adhering to the prescribed rules of 

economic behavior by acting as rational agents who seek to maximize utility within 

given constraints (McIntosh et al., 2010; Dasgupta and Pearce, 1972). 

Additionally, this study utilized the partial budgeting theory, also referred to as 

marginal analysis theory which serves as a financial management tool in agriculture 

to assess the costs and returns influenced by potential changes in farm operations, 

such as the adoption of new technologies. This method is particularly effective for 

analyzing small-scale, targeted adjustments within a farming enterprise, helping to 

determine the profitability of such changes (Harper et al., 2013; Rabin and Lee, 

2007). However, if a proposed change affects multiple components of the farm, a 

whole-farm budget becomes necessary. Whole-farm budgets account for both cash 

and non-cash income and expenses, including fixed costs associated with the entire 

operation (Harper et al., 2013). A comprehensive whole-farm budget can be used to 

evaluate the long-term profitability, liquidity, and solvency of a farm business (Rabin 

and Lee, 2007). Additionally, there are three other types of budgeting that may better 

suit specific needs than partial or whole-farm budgets: enterprise budgeting, which 

includes all income and expenses for a single enterprise; cash flow budgeting, which 
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tracks monthly cash surpluses and deficits and can be applied to either the whole 

business or a specific enterprise; and capital budgeting, which evaluates planned 

capital investments and their potential profitability (Doye, 2016; Hanchar, 2013). 

Furthermore, partial budgeting involves organizing increased or decreased revenues 

and expenses resulting from a proposed change in the farm business in a structured 

manner, which helps refine the overall farm budget (Doye, 2016). Farm managers are 

encouraged to carefully assess their specific circumstances and consider how 

potential future developments might affect them before making decisions about any 

proposed changes. It is crucial to recognize that the accuracy and usefulness of 

partial budgeting results depend heavily on the quality of the data used in the 

analysis (Harper et al., 2013). 

Methodology 

Research Design 

This study was carried out in the Kilombero and Mbarali districts, as they are among 

the leading rice-producing areas in the country. A cross-sectional research design was 

employed to compare various variables at a specific point in time. This design was 

chosen for its flexibility, cost-effectiveness, and ease of data management (Bailey, 

1994). 

Sampling Procedure and Sample Size 

The study employed a multistage random sampling technique. In the first stage, one 

division was selected from each district—Mngeta from Kilombero and Rujewa from 

Mbarali. In the second stage, two wards were chosen from each division: Mngeta and 

Mchombe from Mngeta division, and Mabadaga and Mapogoro from Rujewa 

division. At the third stage, one village was randomly selected from each sampled 

ward. These were Kidete (Mngeta ward), Njage (Mchombe ward), Mbuyuni 

(Mabadaga ward), and Uturo (Mapogoro ward). The selection of divisions, wards, 

and villages was guided by their high rice productivity. The total population of rice 

farmers across the four selected villages was 1,206, distributed as follows: Kidete 

(223), Njage (166), Mbuyuni (456), and Uturo (361). A sample of 300 rice farmers 
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was drawn using Yamane’s (1967) formula for determining sample size, as outlined 

below: 

( )
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In the above formula, n represents the sample size, N is the total population (1,206), 

and e denotes the desired level of precision, set at 0.05. A sampling fraction was 

applied to ensure proportional representation from each selected village. As a result, 

56 households were selected from Kidete, 41 from Njage, 113 from Mbuyuni, and 90 

from Uturo. Respondents were then chosen using a random sampling method. 

Data Collection 

Primary data were gathered using a structured questionnaire that included both 

closed and open-ended questions. Data collection involved interviewing the selected 

households, conducting field experiments, and interviewing key informants such as 

village chairpersons and agricultural extension officers in each village. The main 

variables explored included household characteristics, income sources, rice 

production practices, post-harvest activities, and the post-harvest technologies 

employed in the villages. 

Data Analysis 

Data were subjected to benefit cost ratio and partial budget analysis. Four rice post-

harvest operational strands along the rice value chain were analyzed for economic 

costs and economic benefits to farmers on using each of the post-harvest operational 

strands. 

Benefit cost ratio analysis (BCR) 

In a systematic approach, each preferred post-harvest operation within the rice value 

chain was evaluated using cost-benefit analysis, with the benefit-cost ratio serving as 

the decision-making criterion. For this analysis, all costs and benefits associated with 

each post-harvest activity were identified, measured, and converted into monetary 

terms using both conventional and implicit market values (Sartori et al., 2014). The 
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projected streams of costs and benefits over a five-year period were discounted using 

a 10% discount rate. This rate was chosen based on the typical interest rates charged 

to farmers for agricultural loans (Koijen and Binsbergen, 2010). The discounted 

benefit-cost ratio was calculated using the following 

formula:
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Where:     

 Bt = Discounted stream of benefits,  

 Ct = Discounted stream of costs, 

 n = Number of years, 

 i = Discount rate, 

 t = Time. 

Technological options with a Benefit-Cost Ratio (BCR) of 1 or higher were 

considered economically feasible. The higher the BCR exceeds 1, the more attractive 

the option becomes. In addition, partial budget analysis was also applied for further 

evaluation. 

Partial budget analysis  

A partial budget analysis was carried out to evaluate the collected data and to 

calculate and compare the costs and benefits associated with each technical strand 

option. This analysis specifically aimed to determine the profitability of alternative 

post-harvest technology combinations. The following options were assessed: (i) 

sickle harvesting combined with bambam threshing, wind winnowing, and storage 

either at home or in a warehouse (Strand B); (ii) sickle harvesting with machine 

threshing and similar storage methods (Strand C); and (iii) mini-combine harvesting 

followed by drying and storage (Strand D). These were compared against the most 

traditional and commonly used method: (iv) sickle harvesting with heap beating 

threshing, wind winnowing, and storage (Strand A). The analysis focused on 
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identifying added costs, reduced returns, reduced costs, and added returns for each of 

the alternative technical strands. 

In essence, partial budget analysis was applied to estimate the relative costs and 

benefits of the different technical strand options, without the need to construct a full 

budget for each scenario. The analysis focused solely on the costs and returns 

directly influenced by the farmer’s decision to adopt a particular post-harvest 

technology. Total returns (or total positive effects) were determined by adding extra 

returns to reduced costs, while total costs (or total negative effects) were calculated 

by summing reduced returns and additional costs. This method compares two options 

at a time and does not consider the time value of money. The resulting change in 

profitability was determined using Equation (3). 

( ) ( )
  

TNI

ASoc

TPI

ASoc RRACRCIRPR +−+=  

 

Where;            

PR  = Change in profitability, 

ocIR  = Increased returns over the oldest and most common strand, 

ASRC  = Reduced costs of alternative strands, 

ocAC  = Added costs over the oldest and most common strand, 

ASRR  = Reduced returns of alternative strands, 

TPI = Total positive impacts and, 

TNI = Total negative impacts. 

Statistical data analysis 

The socio-economic characteristics of the respondents were analyzed using the 

Statistical Package for Social Sciences (SPSS), version 16. Calculations for the 

benefit-cost ratio and partial budget analysis were conducted using Microsoft Excel 

(MS EXCEL) computer program. 
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Results and Discussion 

Socio-economic characteristics of respondents 

Table 1 presents the age distribution of rice farmers. The respondents' ages ranged 

from 19 to 75 years, with an average age of 41. Approximately 30.3% of the farmers 

were aged between 18 and 34, 68.0% were between 35 and 64, and only 1.7% were 

over 64 years old. The average age of 41 suggests that most participants are within 

the economically active age group, likely possessing substantial farming experience 

and better financial capacity to invest in improved post-harvest technologies aimed at 

reducing losses in the rice value chain. 

Table 1: Socio-economic characteristics of respondents 

Variable Categories Frequency Percentage 

Age 18 – 34 91 

204 

5 

300 

30.3 

68.0  35 – 64 

 Above 64   1.7 

 Total            100.0 

Household size 1 – 3     94 31.3 

  4 – 6   172 57.3 

  > 6     34 11.3 

 Total    300            100.0 

Main occupation Crop production only    262              87.3 

 Both crop and livestock 

production 

      

    28 

    

  9.3 

 Government employee        5   1.7 

 Private sector employee              4                 1.3 

 Business        1   0.3 

 Total    300             100.0 

    

Marital status Married      240 80.0 

 Unmarried        26   8.7 

 Widowed             18   6.0 
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The findings in Table 1 reveal that a significant portion (57.3%) of households 

consists of 4 to 6 members, while 31.3% have between 1 and 3 members. Only 

11.3% of households include more than 6 people. This means that the majority of 

households (68.6%) have four or more members, indicating a sufficient labor force, 

especially since most individuals in the study area fall within the working-age group 

of 18 to 64 years. 

Additionally, Table 1 shows that the majority of respondents (87.3%) are primarily 

engaged in crop production, particularly rice, while only 9.3% combine crop farming 

with livestock keeping. This implies a strong focus on rice farming in the area, 

suggesting that farmers may be more inclined to adopt post-harvest technical 

practices if they prove to be economically beneficial. The data also indicate that most 

rice farmers (80%) are married, while smaller proportions are single (8.7%), 

widowed (6%), or separated/divorced (5.3%). This trend suggests that married 

individuals are more likely to be involved in crop production and could have greater 

potential to adopt efficient post-harvest technologies, as they often place more 

emphasis on productivity and long-term investment in farming. 

Furthermore, the results in Table 1 indicate that the majority of respondents (79.3%) 

had completed upper primary education (5–7 years), while a smaller proportion 

(15%) had reached secondary education (8–13 years). Only a few respondents (1.7%) 

 Separated/divorced         16   5.3 

 Total       300            100.0 

    

Off-farm activities Participant       102 34.0 

 Non-Participant       198 66.0 

 Total       300            100.0 

    

Education level No formal education           12    4.0 

 Primary (1 - 4 years)             5    1.7 

 Primary (5 - 7 years)         238                79.3 

 Secondary (8 - 13 years)           45                15.0 

 Total         300 100.0 
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had lower primary education (1–4 years), and 4% had no formal education. These 

findings have important implications for the design and delivery of post-harvest 

training and extension services. Farmers with this level of education are generally 

more capable of understanding and adopting improved post-harvest technologies 

aimed at reducing economic losses in the rice value chain (Tiamiyu et al., 2014). 

Comparative Costs and Benefits of Alternative Strands   

Comparative costs and benefits of four post-harvest technical option strands used by 

farmers in Kilombero and Mbarali districts was done using cost-benefit and partial 

budget analyses. The four options of post-harvest technical strands which are strand 

A, B, C and D were considered. First, all the costs were listed and quantification of 

post-harvest economic losses were done. 

Variable costs and benefits of alternative strands 

The findings revealed that hired labor was predominantly used for rice post-harvest 

operations, although household labor also contributed. All cost calculations included 

the value of household labor involved in these activities. While excluding household 

labor costs may be more relevant for poorer farmers—since it represents a non-cash 

expense from their perspective—it remains important for benefit-cost analysis and 

profitability assessments. To estimate labor costs, the opportunity cost of family 

labor was valued at TZS 3,846.50 per workday, corresponding to the minimum wage 

for agricultural services in Tanzania (URT, 2013b). As shown in Table 2, the total 

variable costs for the post-harvest technical operation strands were TZS 1,643,388 

for Strand A, TZS 1,838,574 for Strand B, TZS 1,151,983.50 for Strand C, and TZS 

1,204,106 for Strand D. 

Table 2: Variable costs and benefit of alternative strands 

 

Variable costs 

Technical operation strand's options 

Strand A Strand B Strand C Strand D 

• Harvesting         125 000        125 000       125 000      325 000 

• Transportation of 

the harvested rice to 

the threshing area 

 

 

          75 000 

 

 

         75 000 

 

 

        75 000 

 

 

- 
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• Threshing 125 000 125 000 125 000 - 

• Winnowing 120000 120000 - - 

• Drying - - - 20000 

• Storage 180000 180000 180000 180000 

• Economic post-

harvest losses due 

post-harvest grain 

losses 

 

 

 

835 800 

 

 

 

996 100 

 

 

 

554 400 

 

 

 

675 500 

• Sickle 1 500 1 500 1 500 - 

• Hired canvases 54 000 60 000 18 000 - 

• Sifting baskets 4 000 4 000 - - 

Total variable costs 1 643 388 1 838 574 1 151 983.50 1 204 106 

Gross Revenue (Net 

Revenue) (Benefit)1 

 

4 200 000 

 

4 200 000 

 

4 200 000 

 

4 200 000 

1Gross Revenue is equal to Net Revenue (Benefit) because farmers do not pay tax and no subsidy 

was given. 

The variable costs included were operational costs/ha (harvesting, transportation of 

the harvested rice to the threshing area, threshing and winnowing), economic post-

harvest losses due to post-harvest grain losses, costs of the technologies due to time 

(days of operations) for hired labour or household labour and other cost for the 

facilities such as sickles, canvas and sifting baskets. The net benefit was taken as the 

net revenue from an average production of 6 t/ha and was converted into revenue at a 

market price of TZS 70 000 per bag of 100 kg of paddy rice.  

Benefit-cost ratio analysis 

In determining the most effective rice post-harvest technical strand for reducing 

losses, a cost-benefit analysis was conducted using current prices of post-harvest 

equipment, paddy rice, and other variable costs such as labour. According to the 

results presented in Table 3, Strand C had the highest benefit-cost ratio at 3.65, 

followed by Strand D with a ratio of 3.49. Strand B recorded the lowest benefit-cost 

ratio of 2.28, while the traditional and most widely used Strand A had a benefit-cost 

ratio of 2.56. 
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Table 3: Benefit cost ratio analysis of alternative strands 

 

 

Technical operation strand’s options 

Strand A Strand B Strand C Strand D 

• Harvesting 113 636.36 113 636.36 113 636.36 295 454.55 

• Transportation of the 

harvested rice to the 

threshing area 

 

 

      68 181.82 

 

 

68 181.82 

 

 

68 181.82 

 

 

- 

• Threshing 113 636.36 113 636.36 113 636.36 - 

• Winnowing 109 090.91 109 090.91 - - 

• Drying - - - 18 181.82 

• Storage 163 636.36 163 636.36 163 636.36     163 636.36 

• Economic post-

harvest losses 759 818.18 905 545.45 504 000.00 614 090.91 

• Labour cost     111 898.18      125885.45        66439.55         3 278.27 

• Sickle 1 363.64 1 363.64 1 363.64 - 

• Hired canvases       49 090.90         4 545.45       54 545.45 - 

• sifting baskets 3 636.36 3 636.36 - - 

Total discounted variable 

costs 

         

1 493 989.09 

 

1 671 430.91 

 

1 047 257.73 

 

   1 094 

641.90 

Discounted Net Revenue 

(Benefit) 

 

3 818 181.82 

 

3 818 181.82 

 

  3818181.82 

                    

3 818 181.82 

BCR 2.56 2.28 3.65 3.49 

In order to minimize costs and increase in benefits of option for post-harvest 

operations, farmers are advised to choose strand C. Farmers could reduce costs and 

post-harvest economic losses, hence increase income simply by choosing strand C 

and D as cost-effective measures that minimize post-harvest losses. Moreover, based 

on farmers’ perception of reducing post-harvest losses, that combine harvester is 

causing more post-harvest losses during post-harvest operations. The benefit-cost 

ratio analysis (Table 3) showed that, strand D involving the mini-combine harvester 

had a second highest ratio (3.49) compared with the other strands of technical 
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options. This means that, strand D was the second for having more benefits versus 

costs compared with the other strands of technical options. The strand D followed 

strand C which had a highest benefit-ratio (3.65). Thus, due to number of days of 

operations per hectare to accomplish post-harvest operations and the benefit-cost 

ratio analysis, this study advise the small-scale farmers to choose strand C while 

large-scale farmers are advised to choose strand D whereas leaving aside strands A 

and B. 

Furthermore, this would ultimately lead to higher household profits, serving as an 

incentive to boost production. To further evaluate profitability, a partial budget 

analysis was conducted to compare the gains from adopting alternative strands 

relative to the most common and traditional option, Strand A. 

Partial budget analysis 

Partial budget analysis was carried out to assess the economic gains resulting from 

switching from Strand A to alternative strands B, C, and D. The analysis considered 

the combined value of reduced costs and added returns, minus the added costs and 

any reduced returns, to calculate the overall net benefit. 

The added returns for other technical operation strand’s options 

Results in Table 4 show that, Strand B did not yield any added returns; however, 

Strands C and D generated additional returns of TZS 281,400 and TZS 160,300, 

respectively, because of reduced post-harvest losses. 

The reduced cost for other technical operation strand’s options 

This discusses about the reduction in operating costs of the strand B, C and D. The 

study established that, there is nothing reduced in terms of costs when strand B is 

used, while there are reduction of costs of winnowing (TZS 120 000), reduced 

number of days of operation converted into costs of man-days (TZS 50 004), reduced 

cost for hiring canvases (TZS 36 000) and the cost of sifting baskets (TZS 4000) 

when strand C is used. Likewise when strand D is used, the following costs were 

reduced, winnowing (TZS 120 000), reduced days of operation converted into costs 

of man-days (TZS 119 482), cost of sickles (TZS 1500), cost of hiring canvases (TZS 
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54 000) and costs of sifting baskets (TZS 4000) (Table 37). This implies that, the 

strands C and D had more reduced costs compared to strands A and B options. 

The added costs for other technical operation strand’s options 

This section examines the additional costs associated with implementing the 

alternative technical strands (Strands B, C, and D).The study revealed that, there is 

one day extra in threshing operation when is done by four hired or household labour, 

and the cost was converted to man-day payment of TZS 3 846.50 per workday, which 

is the minimum wage for agricultural services in Tanzania (URT, 2013b). Moreover, 

the additional cost (TZS 6000) on hiring canvas was observed as shown in Table 4. 

Table 4: Partial budget analysis for a change from strand A to other strands 

Positive impacts 
 

Negative impacts 
 

Strand B  

Added returns TZS/ha Added costs TZS/ha 
  

Labour cost 15 386 

  Hired canvases 6 000 
    

Reduced costs - Reduced returns 
 

  
Post-harvest economic losses 160 300 

    

Total positive impacts  - Total negative impacts               181 686 
  

Net benefit -181 686 

Strand C 

Added returns 
 

Added costs - 

Increase return due minimum 

grain losses 

 

281 400 

  

    

Reduced costs 
 

Reduced returns - 

No winnowing cost 120 000 
  

Labour cost 50 004 
  

Hiring canvases 36 000   

Cost of sifting baskets 4 000 
  

Total positive impacts  491 404 Total negative impacts               - 
  

Net benefit 491 404 
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Strand D 

Added returns 
 

Added costs - 

Increase return due minimum 

post-harvest economic losses 

 

160 300 

Drying 20 000 

Reduced costs 
 

Reduced returns - 

No winnowing costs 120 000 
  

Labour cost 119 482 
  

Cost of sickles 1 500 
  

Cost of  hiring canvases 54 000 
  

Cost of sifting baskets 4 000 
  

Total positive impacts  459 282 Total negative impacts               20 000 
  

Net benefit 439 282 

Therefore, a total of TZS 15 386 for the four hired or family labour and TZS 6000 for 

hiring canvases were the added costs when strand B is used. When strand D is used, 

there was added cost for drying (TZS 20 000) but there were no added costs when 

strand C was involved.  

Reduced returns for other technical operation strand’s options 

Table 4 also shows that, there are reduced returns amounting to 160 300 TZS 

associated with the strand B. The reduced returns occur due to more post-harvest 

losses relative to strand A. However, there are no reduced returns for strands C as 

well as D, because these options have low post-harvest losses compared to strand A. 

The summary of the partial budget analysis, as discussed earlier, involved calculating 

the added returns and reduced costs from adopting alternative technical operation 

strands (B, C, and D), representing the total positive impact relative to Strand A. In 

contrast, the sum of added costs and reduced returns represented the total negative 

impact. For Strand B, the total positive impact was zero, while the negative impact 

amounted to TZS 181,686 per hectare. This indicates a net economic loss of TZS 

181,686 per hectare when using Strand B (Table 5). Therefore, it can be concluded 

that Strand A is more economically beneficial than Strand B. 
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Table 5: Profit made by other technical operation strands 

Technical operation strands Total positive 

impact 

(TZS/hectare) 

Total 

negative 

impact 

(TZS/hectare) 

Profit made 

per hectare 

(TZS) 

Strand B                

0 

181 686 (181 686) 

Strand C 491 404 0 491 404 

Strand D 459 282 20 000 439 282 

Moreover, Table 5 presents the net impact of choosing alternative technical strands 

for post-harvest operations. According to these results compared to the most common 

and oldest strand A, the second option (Strand B) is less efficient because it leads to a 

net loss of TZS 181 686 per hectare. The other two options (Strand C and D) were 

better than the most common and oldest strand A resulting in net profits equivalent to 

TZS 491 404 for strand C and TZS 439 282 for strand D option. Furthermore, as 

stated in literature review chapter two that, there are three criteria on partial budget 

analysis decision making.  These two strands (C and D) fall on the second criteria 

where the income (Net economic benefit) increases while the variable costs decrease 

(Table 35). 

Therefore, the strands C and D should be accepted because it is more profitable than 

the farmer’s common and oldest used strand A. Furthermore, based on the number of 

days to accomplish post-harvest operations per hectare, benefit-cost ratio and partial 

budget analyses done by this study, small-scale farmers are advised to choose strand 

C while large-scale farmers are advised to choose strand D option. 

Conclusions and Recommendations 

A comparative analysis of the economic costs and benefits of various post-harvest 

operation strands in the rice value chain was conducted in Kilombero and Mbarali 

districts, Tanzania, using both the benefit-cost ratio and partial budget analysis. 

Among the options, technical Strand C had the highest benefit-cost ratio (3.65), 

followed by Strand D, which involves the use of a mini-combine harvester (3.49). 

Strand B, which includes sickle harvesting, bambam threshing, wind winnowing, and 
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storage, had a lower ratio of 2.28. The baseline and most commonly used option, 

Strand A, had a benefit-cost ratio of 2.56, despite being the oldest and associated 

with considerable grain losses during post-harvest handling. Partial budget analysis 

further showed that Strand C offered the greatest profit per hectare (TZS 491,404), 

followed by Strand D (TZS 439,282), while Strand B resulted in a loss of TZS 

181,686 compared to Strand A. 

Based on these findings, the study concludes that the most economically 

advantageous post-harvest operation is the combination of sickle harvesting and 

threshing machine (Strand C), followed by the mini-combine harvester option 

(Strand D). It is recommended that rice farmers with farms smaller than one hectare 

adopt the sickle harvesting plus threshing machine method, as it may take more time 

than using a combine harvester but is more cost-effective for small-scale operations. 

However, for farmers with more than one hectare, the combine harvester option is 

advised due to its efficiency in handling larger volumes and reducing post-harvest 

time—and thereby losses. Adopting these recommended technical strands will help 

reduce post-harvest economic losses and associated costs. 
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