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Abstract

In recent years the Lao PDR government has advocated for agriculture to be conducted in ways that are more sustainable. To achieve this, changes will be required in how Lao rice farmers use fertilisers, weedicides and pesticides. Such changes will lead to changes in farm incomes and may have implications for the broader rice market. In this paper a simple total economic surplus formula is used to estimate these market level changes for four alternate levels of inorganic fertiliser use, as well as an organic scenario and a GAP/agroecology scenario. Data required are industry-level price and quantity at the farm gate before the introduction of the technology, the relevant elasticities of demand and supply at the farm gate, and a measure of the proportional increase or decrease in farm profit from the different scenarios. A ‘representative farm’ model of a lowland, wet season rice farm is used to estimate the farm level changes in costs, returns and profits from the different scenarios. Two bags of inorganic fertiliser (‘low input’) is the base case. Of the four inorganic fertiliser scenarios only the shift from the low to medium scenario gives a gain in total surplus – of 220,185 million kip which is about 1.5 per cent of the value of rice produced under the low input scenario. Thus, the gains from this move are small and offer only a weak incentive for farmers to change. Further, no account has been taken of risk in this analysis. It is likely that as fertiliser use is increased so too does the variability of yield in a risky climate. The gain in surplus from a switch from two bags to organic is large at 1,402,400 million kip or almost 10 per cent of the value of low input rice production. However, for organic (and GAP) rice, various certifications have to be obtained which require large upfront investments of time and money and a sustained commitment to a new way of producing rice. To examine these issues, as well as the likely regional and seasonal differences in production systems, this simple model needs to be extended to a more disaggregated marketing chain both vertically and horizontally to gain more appreciation of how total economic surplus changes are distributed. 
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Introduction

A stated aim of Lao government policy in recent years is to limit pollution, reduce waste, reduce greenhouse gas emissions, and for agriculture to be conducted in ways that are sustainable (Sinnett et al., 2024). To achieve these aims, changes will be needed in the way that rice is grown, in particular, changes in how rice farmers in Laos use fertilisers, weedicides and pesticides. Such changes may make it more costly to produce a tonne of rice or more risky in terms of more variable yields and more variable quantities of rice available for household consumption (Rathnayake et al., 2026c; Sinnett et al., 2026). Changes in how rice farmers in Laos use fertilisers will lead to farm level changes in income.

If widely adopted, these changes will likely have implications for the broader rice market. An initial attempt at measuring these changes in the Lao rice industry is the objective of this paper[footnoteRef:3].  [3:  There are two related issues that are not discussed in this paper. First, to make the changes promoted by the government, rice production will likely become costlier or riskier. If so, incentives will be required to induce rice farmers to make such changes. Little tangible government support is currently available. Alternatively, industry may be able to capture any market premiums that rice consumers are willing to pay for types of rice that have positive environmental qualities and to transmit part of those premiums back to farmers who are able to produce rice with such qualities (Kousonsavath et al., 2025, a,b). Little evidence is available on price transmission processes in the Lao rice industry. Both of these concerns are the subject of ongoing research.
] 


Overview of the Method

As described in previous papers from this project (Sinnett et al., 2024, 2026; Rathnayake et al., 2025a), a financial model representative of a lowland farm growing rice in the wet season has been developed. The results from this representative farm model can be used as inputs to provide initial estimates of the effects across the broader rice industry using economic welfare analysis (Just, Hueth and Schmitz, 1982).

The representative farm uses a low amount, 2 bags, of inorganic fertiliser. The rice crop is established using broadcast methods. Herbicides are used to manage weeds. Family labour is the sole source of labour on the farm. Interviews with rice farmers and government advisors suggested that about 70 per cent of wet season lowland rice was grown with these inputs.

This ‘low input’ model was used as a baseline scenario to estimate farm level impacts of five alternative fertiliser technologies. These five technologies are fully described in Sinnett et al., 2026) but can be briefly summarised as follows:
1. ‘medium input’, the low input representative farm but applying 5 bags of inorganic fertiliser.
1. ‘high input’, the low input representative farm but applying 8.5 bags of inorganic fertiliser. 
1. ‘no input’, the low input representative farm but no inorganic fertiliser is applied and no weedicide is used, with weeds being controlled through labour. 
1. A ‘hypothetical commercial organic’ farm, the low input representative farm but inorganic fertiliser is replaced with a theoretical commercial organic fertiliser (currently unavailable) and labour is used for weed control. The organic rice from this system attracts a price premium of 30%. 
1. A ‘hypothetical agroecology/GAP’ farm, the low input representative farm but the farming system is designed to model a farm that aligns with one of the pillars of the Green and Sustainable Agriculture Framework. In this scenario designed to yield 4t/ha with no agrochemicals but costs including a mung bean cover crop; additional activities (possibly ducks); extra labour for record-keeping, weed management, sowing, and managing the green manure crop, including ploughing it back into the soil. It is assumed there is a slight price premium for the paddy rice. 

The representative farm model was used to estimate rice enterprise and whole farm costs and returns associated with the six technologies (the base case plus the five alternatives). These are shown in the top half of Table 1. In this paper, these estimates of how enterprise costs and yields change from the low input scenario for each of the alternative technologies are translated into estimated whole of industry impacts using traditional welfare economics analysis.  
[bookmark: _Toc520985243]
The Welfare Analysis Framework

Focussing just on economic outcomes (although conceptually the same framework can be applied to all outcomes), assessing the industry impact of different fertiliser technologies is based on the principles of welfare analysis described in Davis et al. (2008). The main principles can be distilled from a standard closed-economy market model (Figure 1). 

Assume a homogenous commodity such as rice which has a farm supply curve S0 and a farm level derived demand curve D0. At equilibrium, Q0 is produced and consumed at a farm level price W0. Also assume that a profitable new technology is available that has allowed the cost of producing Q to fall by an absolute amount of K, represented by the distance bc (also equal to ad). After adoption, the supply curve shifts downward to the right from S0 to S1 and the new industry equilibrium position is now at farm price W1 and output Q1. The change in economic welfare (or economic surplus) in this market is given by the sum of the two grey shaded areas where the darker area is the gains to consumers, CS, and the lighter area is the gain to producers, PS. The change in total economic surplus, TS, can be estimated as:

Δ TS = Δ CS + Δ PS = Wo*Qo*k*(1 + 0.5*Z*n), where Z = ke/(e+n)  	

where W0 and Q0 are industry price and quantity at the farm gate before the introduction of the technology, n and e are the farm level elasticities of demand and supply, respectively, and k = K/W0. [footnoteRef:4] [4:  The formulae for changes in consumer and producer surplus are Δ CS = Wo*Qo*Z(1+0.5*Z*n), and Δ PS = Wo*Qo(k-Z)(1+0.5*Z*n)
] 


[bookmark: _Toc471307995][bookmark: _Toc497052244][bookmark: _Toc497052251][bookmark: _Toc520985284]In theory this is a measure of the benefits accruing to all participants in the marketing chain (input suppliers to rice farmers through to rice consumers) from the adoption by all producers of the new technology. Consumer surplus is an estimate of the gains in welfare beyond the farm gate to wholesalers, processors and consumers. They are all better off because there is more rice available at a lower price. Producer surplus is an estimate of the gains in welfare to producers and input suppliers. They are better off because more rice is able to be produced at a price higher than the now reduced cost of production.

A number of issues make a literal interpretation of the above results problematic in terms of the Lao rice industry. First, in Laos most rice (estimated to be at least 80 per cent) is produced and consumed on farm. This is especially the case where farm families use low levels of inorganic fertiliser. This makes interpretation of consumer surplus unclear. We have focussed on the change in total surplus with an implication that at least in the short term most gains in welfare accrue to farm families. 


Figure 1. Approximating the impact of new technology




Second, little information is usually available on the required farm level elasticities of demand and supply. These elasticities have little impact on the size of total welfare gains but are critical to how these gains are shared. When supply is less elastic than demand, often the case in the short term, then producers capture a larger share of the total benefits. Conversely, when supply is more elastic than demand, consumers capture a larger share of the benefits. If there is no reliable information on these elasticities, an approximation of the total gain in economic surplus is given by K*W*Q, represented by the area abcd, which is total industry revenue at Q0 times the absolute change in the unit cost of production. It underestimates total welfare gain by the triangle area bfc. So for example, a 1 per cent cost saving should result in an approximately 1 per cent improvement in the gross value of production measured at the farm level. 

Third, Figure 1 is a heuristic representation of the impact of a change in fertiliser use for wet season rice production in Laos in a typical year. Note that in this simple model the impact of the change in fertiliser use in terms of a supply shift is both contemporaneous, and as mentioned above, the technology is fully adopted across the industry (or that part of the industry to which the technology applies). In this case study, the hypothetical organic and agroecology/GAP scenarios would be expected to take some years to implement, given certification and validation requirements.

The assumption in Figure 1 that the technology causes a parallel shift in supply is also a crucial one. A parallel shift means that the cost savings are bc per kg for all levels of production for all types of producers. It means that producers can never be worse off from adopting this technology. Even if the supply curve is flat (or the demand curve perfectly inelastic) producers cannot be worse off. If there is a group of producers who do not adopt the technology, then they could be worse off because of the lower price.  However, if the supply shift is small then the errors from this linear approximation are also likely to be small. 
There is an extensive literature describing how welfare gains from new technologies can be estimated. In addition to the papers above, detailed general expositions can be found in Alston (1991) and Alston, Norton and Pardey (1998)[footnoteRef:5].  [5:  It is likely that as the project progresses, we will be interested in a more disaggregated marketing chain both vertically and horizontally to gain more appreciation of how welfare changes are distributed. In that case this simple model needs to be extended as for example in Li et al. (2022) and Zhao et al. (2001). 
] 


In this project, one of the fertiliser regimes we are interested in is the use of organic fertilisers rather than inorganic fertilisers (and pesticides and weedicides). As referred to earlier, some consumers are likely to pay a premium for organic rice. In this scenario both the farm level supply curve and the consumer demand curve at retail shift, and a vertical market model (for example, Mullen et al., 1989) is required to estimate welfare changes along the marketing chain. In such an analysis, Q would need to be restricted to the quantity of rice that enters the market chain rather than the total production of low input, wet season rice. 

Parameterising the TS Equation

Price and quantity values

In this analysis we are estimating the impact of changing fertiliser technologies from the base low input (2 bag) scenario. Therefore, Q0 is the quantity of rice produced by low input producers. It has been derived in the following manner (where quantities have been rounded):

Total production of rice in Laos			3.5m tonnes
Proportion of rice grown in wet season		0.8
Total production of rice in wet season 		2.8m tonnes
Proportion of rice from low input system 	0.7
Q0 – production of rice from low input system	2.0m tonnes 

The total production of rice in Laos and the proportion of rice grown in the wet season were derived from published sources, as discussed in Sinnett et al. (2026). However, there is no published estimate for the proportion of rice grown in low input systems. Our estimate of 0.7 is based on discussions with industry experts. 

There is much uncertainty about price trends for Lao paddy rice (Sinnett et al., 2024). Discussions with Lao rice producers and scientists suggest that in 2024 the price of paddy rice at the farm gate was about 7,500 kip/ kg (ranging from 5,000 to 10,000 kip/kg), a marked increase in recent years. Organic rice commands a higher price suggested to be about 9,500 kip/kg. 

Elasticity values

There are no published estimates of the elasticities of demand and supply for rice in Lao at the farm gate. We have followed Mullen et al. (2019) in assuming that the retail elasticity of demand is -0.5 and the farm elasticity of supply is 1.0. Because supply is more elastic than demand, a larger share of benefits is captured by consumers but recall our comments above that a large proportion of production is consumed in farm households. 

The demand for rice at the farm gate is influenced not only by retail demand but by conditions in the processing sector. In theory, the derived demand for rice is given by



Where nf is the elasticity of derived demand for rice at the farm gate, is the elasticity of demand for rice at retail, β is the elasticity of transmission between farm and retail prices and ϵ is the elasticity of the supply of rice at the retail level (Wohlgenant and Mullen, 1987). However, there are no empirical estimates of the elasticity of price transmission nor of the elasticity of the supply of rice at retail that allow this formula to be used.

George and King (1971) in their version of a markup pricing model of the marketing margin[footnoteRef:6], suggested that: [6:  Wohlgenant and Mullen found that their relative price model of marketing margins performed better than the George and King model. ] 



Wohlgenant and Mullen found that this approach gave a similar estimate of the derived demand elasticity to that derived from their model (at least for the data points of their study). We have used that George and King approximation here because the elasticity of supply of rice at retail in Laos is unknown to us. 

Wolgenant and Mullen estimated that the elasticity of price transmission in the United States beef market was in the range 0.75 to 0.81. We have assumed that it is 0.75. Also, recall we have assumed that the elasticity of demand at retail is -0.5. Under these assumptions the elasticity of derived demand is -0.38. 

These elasticity parameters are held constant in this analysis, as are the equilibrium price and quantity estimates. The parameter that varies across scenarios is k (the proportional vertical shift in the supply curve). One implication of this is that the present analysis adds little new information to that presented by the farm level analysis. Only if future analyses involve a change in Q will this welfare analysis contribute new information. 

 Estimation of k

The way in which K changes and is estimated depends on the nature of the technical innovation. Various approaches are described in Alston, Norton and Pardey (1998). The simplest case is when the technology involves a new variety which increases yield but does not change growing costs. In this case K can be estimated as the gain in yield (expressed as a decimal) divided by the elasticity of supply (converting a horizontal shift in output to a vertical shift on the price axis). Mullen et al. (2019) used this approach to evaluate a rice breeding program in Laos.

If the new technology changes variable production costs as well as yield then K, the absolute downward shift in the supply curve, is estimated as the change in unit variable costs between the technologies where variable costs are taken from gross margin per hectare budgets and divided by yield to arrive at variable costs per unit of output. The change in unit variable costs between technologies is then divided by farm gate price for the 2-bag scenario to arrive at k. Mullen et al. (2019) used this approach to estimate the welfare gains from direct sowing of rice relative to the traditional transplanting technology in Laos. 

This change in unit variable cost approach can be used to estimate the welfare gains between the four alternative fertiliser regimes being considered in this analysis which involve just different levels of inorganic fertiliser. Variable costs and yields change in these four scenarios. However, the two other scenarios in this analysis – changing production systems to organic or agroecology/GAP rice – also involve a change in the quality of rice, which is reflected in higher prices for rice from these systems. The usual approach of estimating K as the change in unit costs of production does not account for the benefits from a change in the price of rice. 

The rice gross margin analysis reported in Sinnett et al. (2026) and Rathnayake et al. (2026b) reflects changes in price as well as changes in yield and variable costs. First, unit gross margins are estimated as the gross margin divided by the yield for each scenario, then K is estimated as the change in unit gross margin from the 2 bag scenario for each of the other fertilizer regimes, and then k is derived as K divided by the farm gate price for the 2 bag scenario. 

As shown in Table 1, when comparing the 2 bag scenario with the three other scenarios where only the inorganic fertiliser regime changes, k is the same for the gross margin approach as for the usual variable cost approach. The price is the same so the change in variable costs is the only factor to change gross margins.

The per unit gross margin is slightly larger (by 112,108 kip or 3 per cent) for the 5 bag scenario over the base 2 bag scenario (Table 1). However, the unit gross margin for the organic scenario is much larger (706,351 kip or 22 per cent over the 2 bag scenario) than for any of these scenarios. The unit gross margin for each of the other scenarios is lower than for the 2 bag scenario. 

These differences between scenarios in unit gross margin are also reflected in the k values. Only by shifting from the low input scenario to the medium input scenario is the change in unit gross margin positive (indicating a downward shift in the supply curve) – 0.0149 - when considering the four inorganic fertiliser scenarios. There is also a large downward shift in the supply function associated with the organic scenario – 0.0942.  However all other scenarios result in an upward shift in the supply curve. 

It is important to note that an implicit assumption in this analysis is that fixed or overhead costs change little, if at all, between these scenarios[footnoteRef:7]. [7:  If fixed costs change then see Alston et al. (1998) for an appropriate adjustment. ] 


In applying 5 bags instead of 2 bags, a small gain in surplus was achieved - 220,185 m kip or about 1.5 per cent of the gross value of production. Moving to the other inorganic fertilizer scenarios and the agroecology/GAP scenario led to a loss in economic surplus. There was a much larger gain from moving to the organic scenario – 1,402,400 m kip. 

These estimates of gains or losses in total surplus are potential annual gains or losses if all producers in the low input scenario switch to one of the other scenarios. Actual gains or losses would depend on the rate and extent of adoption and can be aggregated into return on investment metrics using the usual tools of financial analysis. Moving from a low to medium input scenario would seem likely to have a higher rate of adoption than moving to the other scenarios because the change required by farmers seems less challenging.
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Table 1. Estimates of farm financial measures, k and total economic surplus for alternative fertiliser scenarios

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	[bookmark: RANGE!B5] 
	
	
	Low input
	
	Medium input
	
	High input
	
	No input
	
	Organic
	GAP

	 
	Fertilizer
	
	2 bags
	 
	5 bags
	 
	8.5 bags
	 
	0 bags
	 
	5 bags
organic
	0 bags

	 
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Farm price
	kip/tonne
	7,500,000
	
	7,500,000
	
	7,500,000
	
	7,500,000
	
	9,525,000
	7,875,000

	[bookmark: RANGE!B9] 
	Yield 
	tonne/ha
	2.9
	
	3.5
	
	3.7
	
	1.4
	
	3.5
	4.0

	 
	Total Variable
Costs
	Kip/ha
	         12,293,000 
	
	14,444,000
	
	17,343,600
	
	11,625,000
	
	19,364,150
	19,570,000

	 
	Gross Margin
	Kip/ha
	           9,457,000 
	
	11,806,000
	
	10,406,400
	
	-1,125,000
	
	13,885,850
	11,930,000

	 
	Unit GM
	kip/tonne
	           3,261,034 
	
	3,373,143
	
	2,812,541
	
	-803,571
	
	3,967,386
	2,982,500

	 
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Change in unit GM
	
	
	
	112,108
	
	-448,494
	
	-4,064,606
	
	706,351
	-278,534

	

	k
	
	
	
	0.0149
	
	-0.0598
	
	-0.5419
	
	0.0942
	-0.0371

	 
	Total surplus 
	m kip
	W*Q*k(1+0.5*z*n)
	
	220,185
	
	-871,811
	
	-7,372,190
	
	1,402,400
	284,396

	 
	Producer surplus
	
	
	
	60,631
	
	-240,064
	
	-2,030,023
	
	386,168
	- 149,559

	 
	80% of consumer surplus
	
	
	127,643
	
	-505,398
	
	-4,273,733
	
	812,986
	- 314,862

	 
	Total gains to farm families
	
	
	188,274
	
	-745,461
	
	-6,303,757
	
	1,199,154
	- 464,421







Even though the potential gains from moving to an organic production system are large it is unlikely that the adoption of organic production processes will be high. Such a change would require 2 bag producers to acquire a new set of skills and the transition to organic status takes a number of years. Moreover, we understand that the production of organic rice is constrained through quotas by a form of cartel/cooperative to which present organic producers belong. Were the production of organic rice to expand significantly, it is likely that the premium for organic rice would diminish. 

To test the impact of a decline in the organic rice premium we ran a scenario in which the premium halved and the price of organic rice fell to 8,500,000 kip/tonne. In this scenario the unit gross margin fell to be a little lower than the unit gross margins for the 2 bag and 5 bag scenarios. Similarly, the estimated k value indicated a small upward shift in supply and the total welfare gain was a loss of about 572,000 million kip. 

We have focussed on gains and losses in total economic surplus. These gains are shared between producers and consumers. As noted above a large share of rice production in Lao PDR is consumed by farm families. Mullen et al. (2026) estimated this share to be 80 per cent. By applying this rate to consumer surplus and adding to producer surplus, an estimate can be made of the welfare gains to farm families as both producers and consumers (Table 1). This process does not change the rankings of the six alternative technologies. Producers gain a smaller share of benefits in each scenario because the elasticity of derived demand is less than the elasticity of supply. It is likely that a larger share of production from organic and GAP technologies is marketed and this means the share of consumer surplus to farm families from these technologies will be smaller but this has little bearing on our discussion of the six technologies. 

Future Directions in Applying the Total Surplus Formula

There are a number of possible enhancements which could be undertaken in relation to this simple total economic surplus calculation procedure.

First, it has been noted frequently in this paper that most of the parameter values required to populate the formula are unknown for the case of the Lao rice industry and have to be assumed. While it has also been noted that there are considerable inconsistences in Lao aggregate data, further effort could be put into ascertaining whether it is feasible to develop quantitative estimates of the relevant demand and supply elasticities. This matters because as k becomes larger (as in the organic scenario), the area bfc in Figure 1 becomes larger relative to the rectangle abcd, and the approximation that the change in total surpus equals P*Q*K becomes increasingly inaccurate.

Second, the model specified and estimated above is deterministic. Sinnett et al. (2026) applied a formal risk analysis to the same representative farm model as used here. Future work could involve incorporating the broader risk analysis procedures into this deterministic model of total economic surplus to assess how estimates of total surplus change under risky price, cost and yield scenarios. 

Third, another important direction for this work could be to incorporate the social costs of N fertilizer use into this model which presently only estimates private welfare changes. It is well known that not all fertiliser applied to crops and pastures is used by the plants, with the residual causing external costs in the form of greenhouse gas emissions, air and water and soil pollution, with consequent human health implications. This is why governments are advocating for more sustainable agricultural production systems. Rathnayake et al. (2026b) has proposed and tested a method for calculating N20 emissions from rice production systems, so a natural extension would be to incorporate these N external costs into the welfare analysis we have described above. Just, Hueth and Schmitz (1982) outline a diagrammatic framework for doing this (for related treatments, see also Just, Hueth and Schmitz, 2004; and Rohr et al., 2020).

To elaborate, Figure 12.1 in Just, Hueth and Schmitz (1982, p.272) could be thought of as our 2 bag base scenario. A competitive market with externalities not accounted for is the starting point, and then changes in CS and PS were the N externality associated with the 2 bag scenario to be considered, are calculated. This is done based on estimates of a Marginal External Cost curve (or a supply function for the value of emissions). Adding together the normal private supply curve for rice and the Marginal External Cost curve gives the Marginal Social Cost curve. An area representing the net change in social welfare can then be calculated. Different scenarios (such as our 5 bag scenario) will produce different Marginal External Cost curves and therefore different areas of net change in social welfare. The alternate scenarios can then be compared across environmental metrics as well as traditional economic surplus metrics.

Conclusion

On the basis of the simplified total economic surplus analysis presented above there is some incentive for low input, wet season Lao rice producers to increase fertiliser rates to become medium input producers. However, there are a number of important caveats. The gains from this move are small and offer only a weak incentive for farmers to change, even under perfect knowledge. Further, no account has been taken of risk in this analysis. The farm systems modelling shows that it is likely that as fertiliser use is increased so does the variability of yield in a risky climate. This likely further reduces the incentive to change to using more fertiliser. Finally, all of these scenarios assume a steady-state, that is, the production systems are already up and running under the appropriate policies or regulations. Under this assumption, the gain in surplus from a switch from 2 bags to organic is large at 1,402,400 million kip or almost 10 per cent of the value of low input rice production. However, for organic and GAP rice, various certifications have to be obtained which require large upfront investments of time and money and a sustained commitment to a new way of producing rice.

It is likely that as the project progresses, we will be interested in a more disaggregated marketing chain both vertically and horizontally to gain more appreciation of how welfare changes are distributed. In that case this simple model needs to be extended as for example in Li et al. (2022) and Zhao et al. (2001). A start on this has been made in Mullen et al. (2026).

For example, one of the fertiliser regimes we are interested in is the use of organic rather than inorganic fertilisers (and pesticides). As referred to earlier, some consumers are likely to pay a premium for organic rice (Kousonsavath et al., 2025, a,b). In this scenario both the farm level supply curve and the consumer demand curve at retail shift, and a vertical market model (for example, Mullen et al., 1989) is required to estimate welfare changes along the marketing chain. There are also likely to be regional differences in the costs of moving to different systems, and no account has yet been taken of upland rice producers or producers who use irrigation to produce dry season rice. Further, to date no account has been taken of the small trade volumes of rice into and out of Laos. Anecdotal evidence suggests that the import parity prices of the much larger Thai and Vietnamese rice industries tend to set Lao rice prices. This all needs to be investigated in future work.
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  --------------------------------------------------------------------------------------------------------------------------     Impact on  the  Lao Rice Industry of Alternative  Fertiliser   Technologies : Simplifie d   Total  Economic  Surplus Estimates

2

    John Mullen a b ,  Garry Griffith b , Chinthani Rathnayake b ,   Alexandria Sinnett b ,   Bill Malcolm b ,   Chitpasong Kousonsavath c , Fue Yang c , Lytoua Chialue c   and   Margaret Ayer b      a  Private Consultant, Orange.   b  School of Agriculture, Food and Ecosystem Sciences, The University of Melbourne , Parkville.   c  Department of Rural Economics and Food Technology, Faculty of Agriculture, National University of Laos ,  Vientiane.     --------------------------------------------------------------------------------------------------------------------------   Abstract     I n recent years  t he  Lao  PDR  government  has advocated  for agriculture to be conducted in ways that  are  more  sustainable .  To achieve th is,  c hanges  will be required  in how  Lao  rice farmers use  fertiliser s ,  weedicides and pesticides. S uch changes  will  lead to changes in  farm  income s and  may have  implications for the broader rice market . In this paper a simple total economic surplus form ula is used  to e s timate  these market  level  changes   for  four  alternate levels of  in organic fertiliser use ,  as well as  an organic scenario and a GAP/agroecology scenario.   Data required are  industry - level   price and  quantity at the farm gate before the introduction of the technology, the  relevant  elasticities of  demand and supply   at the farm gate , and  a measure of the proportional increase  or decrease  i n farm  profit from  the  different  scenarios . A   ‘ representative farm ’   model  of a lowland, wet season rice farm  is used to estimate the farm level changes in costs, returns and profits  from  the  different  scenarios .   Two  bags of inorganic fertiliser   ( ‘ low input ’ )  is the base case .  O f the four  inorganic  fertiliser scenarios  only the shift from the low to medium scenario gives a gain in total surplus  –   of  220, 18 5   m illion   kip  which is about 1.5   per cent   of the value of rice produced under the low input scenario.  Th us, th e gains  from this move are small and offer only a weak incentive for farmers to change.  Further, n o account  has been taken of risk in this analysis. It is likely that as fertiliser use is increased so  too  does the  variability of yield in a risky climate.  The gain in surplus from a switch from   two   bags to organic is large  at  1,40 2 , 400   m illion   kip or  almost 10  per cent of the   value of low input rice production.  However, f or  organic  ( and GAP )   rice, various certifications have to be obtained which require  large  upfront  investments of time and money   and a sustained commitment to a new way of producing rice.   To  examine these issues, as well as the  likely regional and  seasonal  differences  in production systems,  this simple model needs to be extended  to  a more disaggregated marketing chain both vertically and  horizontally to gain more appreciation of how  total economic surplus  changes are distributed.       
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