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1 Introduction

The differences between organic and conventional farming though well documented 

but it is not conclusive. At some point in terms of yield conventional farming is re-

garded better off compared to the organic farming(Reganold and Wachter, 2016). Or-

ganic farming is fairing well when environmental, nutritional and economic factors 

are taken into consideration(Eyhorn et al., 2005; Bolwig et al., 2009). Conversely 

the differences between organic and conventional farming are also determined by the 

way the crop is grown and managed. According to(Reganold and Dobermann, 2012) 

the two practices may decide the fate of the differences in yield between organic and 

conventional farming. This paper analyses and compare the competitiveness of var-

ious currently practiced and alternative (conventional and organic) cotton production 

methods and farming practices in Meatu district of Tanzania.

In contrast to currently practiced cotton production methods in the district, alterna-

tive cotton production methods include farming practices that are usually not practiced 

by farmers, e.g. integrated pest management and soil-fertility management measures
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such as a combination of inorganic fertilizers and farm yard manure and inter-cropping

of cotton with crops such as green gram. Our analysis utilizes data from the established

on-station experimental plots in Mwamishali Village in the District. Despite the exis-

tence of different production methods and practices in cotton production, cotton yields

(land productivity) are low in Tanzania (Mwangulumba and Kalidushi, 2012). Natural

scientists within the Sustainable Cotton Production in Africa project (SCOPA) estab-

lished on-station experimental plots to investigate currently practiced and alternative

(potentially more sustainable) cotton production methods in the district. Given that

growing and management practices have the implications on the difference in yield

for different crops we found it vital to analyze and compare the competitiveness of

currently practiced (conventional and organic) cotton production methods and farming

practices (based on data from on-station plot experiments and “real-world” data from

farm household surveys) with the alternative (currently not practiced by farmers) cot-

ton production methods and farming practices (only based on data from on-station plot

experiments).

The Tanzania National Agricultural policy of 2013, together with the Tanzania

Cotton Board corporate strategic plan (2016/17 - 2020/21) among others, stresses on

enhancing sustainable production and productivity. For cotton sector it involves the

steady and stable supply of improved seeds, facilitation of contract farming, cotton

disease control, establishment of irrigation systems and promotion of conservation

agriculture as a copping strategy during drought (URT, 2016). Several efforts have

been witnessed from the government and partners to attain these and other related

strategic goals to ensure the sector competitiveness. Some of these emphasize are al-

ready implemented in the cotton growing areas with some shortcomings. For example,

the ginning companies have been attached by regulating authority (TCB) into wards

in cotton growing areas and have established contract farming with farmers(Mwimo

et al., 2016; Poulton, 2017). Organizations such as GATSBY is incapacitating farmers

cotton farmer business groups on conservation agriculture and Agricultural Research
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Institute ARI - Ukiliguru has developed a new cotton variety UKMO8 with higher

productivity (Kabissa, 2016; Booth, 2019). Recently the TCB initiated a program to

integrate cooperatives and or the primary society organizations into the contract farm-

ing scheme in the country (Booth, 2019). The Tanzania National Agricultural Policy

recognizes organic farming as an important niche market with opportunities to en-

hance farmers and the country’s incomes. Organic cotton scheme is also embedded

in the TCB corporate strategic plan of 2016/17 - 2020/21. The method is among the

sustainable production methods practiced in cotton growing areas of Tanzania and is

considered more as project - based (URT, 2016). The organic production is practiced

in villages at Meatu and Maswa districts in Simiyu region with some new develop-

ment mentioned in Singida region(Altenbuchner et al., 2014) . The difference between

Organic farming and the conventional counterpart is in most cases on expected envi-

ronmental effects a system has on flora and fauna, productivity, and other social and

economic problems(Reganold and Wachter, 2016; Bonou-zin et al., 2019)). The more

the use of synthetic inputs the more the effects on environment, productivity, and other

social economic problems. Based on experiments established in Mwamishali village

we analyses and compare the competitiveness of currently practiced (conventional and

organic) cotton production methods and farming practices (based on data from on-

station plot experiments and “real-world” data from farm household surveys) with the

alternative (currently not practiced by farmers) cotton production methods and farming

practices (only based on data from on-station plot experiments). It is designed in such

a way it provides answers considering the evidence gathered from the experimental

plots and other sources in Tanzania and elsewhere. This paper therefore extends the

literature on the impact of agriculture policy on competitiveness and profit at the plot

level.
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2 Study Area and Data

In this study we used experimental data from the natural scientist within the Sus-

tainable Cotton Production Systems (SCOPA) project and secondary data from differ-

ent sources. The experimental data are for the agricultural production season 2015/16

to 2017/18. This data was collected from established experimental plots in Mwamishali

village of Meatu district in Simiyu region. Simiyu region is the leading region in

terms of cotton volume share (50.6%) and cotton land share (45.2%) in the country

(URT, 2017). Simiyu region is within the Western Cotton Growing Area (WCGA)

which consists of other region Mara, Geita, Mwanza, Tabora, Shinyanga, Kigoma and

Singida which in total contributes to about 97 - 99% of the cotton production in Tan-

zania (Kabissa, 2016). The remaining production is contributed by the Eastern Cotton

Growing Area (ECGA) consisting of Manyara, Morogoro, Pwani, Kilimanjaro, Tanga

and Iringa. Apart from being cotton producing districts, Meatu district have an ad-

ditional feature of practicing both organic and conventional cotton production within

villages with the average rainfall ranging from 400mm in the drier areas to 1000m

per annum for the wetter areas. In order to do the analysis and the comparison we

adopt the experimental design and treatments as provided in(Bwana et al., 2020). In

the design we restricted our analysis on the competitiveness of cotton under different

fertility management and pest control measures as experimented by the natural scien-

tist. The treatments and control together with their replications are provided in detail

in the Appendix.

3 Empirical Analysis

Our analysis use the Policy Analysis Matrix (PAM) (Monke and Pearson, 1989).

Policy analysis matrix is made of two identities; the first identity measures private prof-

itability and social profitability and the second measures effects of policy distortions,

market imperfections, and policies which are trying to correct market imperfections.
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In the first identity of the PAM, there are two rows; One measures private profit in

which all the value output and inputs are measured at their actual prices and the other

row measures social profitability in which all value of outputs and inputs are mea-

sured based on the basis of prevailing market without policy intervention, distortions

or market failure(Kray, 2002; Monke and Pearson, 1989).

The inputs of production are entered into a PAM as tradable (e.g. fertilizer, pesti-

cides, fuel etc) and non tradable (e.g. seeds, land, labor and transportation) also known

as domestic inputsMonke and Pearson, 1989; Nelson and Panggabean, 1991; Mohanty

et al., 2002. This two costs are separated because they tend to be affected by differ-

ent policies such as the exchange rate policy where one type inputs are affected while

others not (Liverpool et al., 2009). In order to measure Private profit also referred to

as net market profit, actual profit, observed profit or financial revenue we subtract the

costs both domestic and tradable inputs costs from the revenue. The private profit is

the initial results from the PAM and it indicates the competitiveness of farmers in the

production systems given current technologies, output values, input costs and policy

transfers. It expresses the returns to a given production system and the extent to which

cotton profit from a production system changes when price policies changes(Kray,

2002; Abdul Fatah and Von Cramon Taubadel, 2015). If a given production systems

earn positive net private profit we consider it competitive and we expect farmers to

remain in that particular system otherwise we expect them to quit unless there are

changes in policy or market that may still keep them in production.

In order to measure social profit also referred to as social opportunity costs, the

economic efficiency or the comparative advantage we also consider the difference be-

tween inputs costs and revenue but for this case at their social valuations (CIF for

imported goods and services and FOB for exported goods)(Drew et al., 2004; Pearson

et al., 2004). To obtain the costs of the inputs that are traded we have considered CIF

plus the transport and storage to the warehouse in Dar es Salaam and later added trans-

port costs to Maswa and Meatu District. Given that domestic factor such land, seed and
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labor have no world market prices we use their opportunity cost as the social prices.

Within this factors land is fixed and others such as labor are mobile. As for labor which

is a mobile factor we use the labor wage foregone if a farmer decides not to work in

his cotton farm and work in other alternative activities including other crops. For fixed

factor such as land we use the price of land (rental cost) when it is rented to another

farmer for farming activities. The land rent for agricultural production is about 30 000

Tanzania shilling in the districts. The other intermediate inputs such as Neem leaves

extract and Cow urine are valued at zero. Given that Neem is also used for medicinal

purposes we noted it is freely shared among farmers for that purpose. Cow urine has

no alternative use in the study area. The social price of green gram is considered as

the FOB price minus the transport costs and port charges at Dar es Salaam port. Given

that the ginning out-turn of cotton is 34% lint and 62% cotton seeds, the social prices

of seed cotton are obtained by adding social price of 620g cotton seeds at the ginnery

to the FOB price of 340g lint and subtracting the transport costs from the farm to the

ginnery, transport from the ginnery to Dar es Salam port, ginning cost of 340g of lint

and port handling charges.The positive net social profit indicates that the production

system is economically efficient therefore have a static comparative advantage. The

economic efficiency is attained when the country’s resources are used for the activity

which create higher income and output(Kanaka and Chinnadurai, 2013; Abdul Fatah

and Von Cramon Taubadel, 2015).

The second identity of the PAM which is essentially a third row of a PAM is ob-

tained by the difference between private price and social prices rows. It is also called

the divergence identity given that it measures the divergence between the private prices

to the social counterpart (Pearson et al., 2004). The entries in this row indicates the

effects of divergence brought about because either the distorting policies have inter-
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Table 1: The Policy Analysis Matrix

Particulars Revenue
Costs

Profit
Tradable factors Domestic factors

Private Prices A B C D

Social Prices E F G H

Divergence I J K L

Private profit: PP = D = A− (B+C)
Private Cost ration: PCR =C/(A−B)
Social Profit:SP = H = E − (F +G)
Domestic resource cost ratio:DRC = G/(E −F)
Nominal protection coefficient on tradable outputs: NPCO = A/E

Nominal protection coefficient on tradable inputs: NPCI = B/F

Effective protection coefficient: EPC = D/H = (A−B)/(E −F)
Subsidy ratio to producers: SRP = L/E = (D−H)/E

vene to create a gap between private prices and efficient prices or because the market

mechanisms have failed in provision of efficient price to farmers(Sule et al., 2019).

Policy analysis matrix framework has the capacity to analyze different policy sce-

narios because of its rich of indicators. For the purpose of this study apart from the

private profit indicator, we have computed other competitiveness indicators (see above)

for both organic and conventional farmers in Tanzania.

4 Results

Figures 1 and 2 present the private profit and the social profit, respectively. Figure 3

presents the private cost ratios (PCR), while Figure 4 presents the domestic resource

cost ratios (DRC). Figures 5 and 6 present the nominal protection coefficients on

tradable outputs (NPCO) and the nominal protection coefficients on tradable inputs

(NPCI), respectively. While Figure 7 presents the effective protection coefficients,

Figure 8 presents the subsidy ratio to producers. All these figures are for the two sea-

sons 1 (2015-16) and 2 (2016-17). The bars indicate the least-squares means, while
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the vertical lines indicate the 95% confidence intervals of these mean values. The

abbreviations of the treatments are explained in the appendices.

5 Discussion

5.1 Private Profitability (NPP)

Both organic and conventional farming methods at the first production season show

positive private profit. Considering the positive sign, it means both the conventional

and organic treatments are competitive given the current technology, output values, in-

put costs and policy transfers. In both production systems the treatment with innovative

technologies have a high net private profit compared to the other methods.

In season two all the conventional production methods except one had a negative

private profit in all the treatment, indicating that they were not competitive. The con-

ventional cotton production without treatment (CF−0 & CP−0) was at break – even

meaning that a given production was neither getting loss or profit. All the organic

treatments in organic production methods except one had a positive private profit. The

organic treatment (OF−5 & OP−P) was at break – even. The innovative treatment indi-

cates higher competitiveness despite low private profit experienced in all organic and

conventional as compared to season one.This results are not a surprise given that the

season two as the season was characterized by drought. Cotton crop productivity is

susceptible when the crop is exposed to drought(Wakelyn and Chaundry, 2009; Bwana

et al., 2020). The private profit above zero might be contributed by the price premium

(15 – 20%) received by organic farmers in the study area.
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5.2 Social Profitability (SP)

The results of the social profit are not much different from those of private prices for

the first season. All conventional and organic treatment have the positive private profit

sign indicating that resources are used efficiently to creates the highest value of output.

Innovative treatment in both conventional(CF−30+M & CP−3−N+CU) and organic

production(OF−3+L & OP−N+CU) methods show efficiency in resource use. For sea-

son two the the social profitability for all conventional treatments is negative except

for conventional method without treatment (CF−0 & CP−0) which shows efficiency.

This means that during this particular season the system can not survive unless is sub-

sidized by the government. The organic treatments are all efficient with low efficiency

experienced in (OF−5 & OP−P) different to the private profit which was at break- even.

5.3 Private Cost Ratio (PCR)

Given that we are dealing with cotton one will assume that there was no need to com-

pute the private profit given that is advised to be used during the analysis of a com-

modity system with different output(Pearson et al., 2004). Our analysis deals with two

production systems organic and conventional therefore they have different outputs. The

private cost ratio measures the ability of a given production to pay the domestic factor

used during the production process while remaining competitive. For the production

system to be competitive its ratio is supposed to be less than one. Similar to the results

obtain in private profitability the private cost ratio for the first agricultural season indi-

cates all treatment to be competitive. This is as a result of conducive moisture during

that season. The second season of this experiment indicates that the private cost ratio

for all conventional treatment are above one meaning that all the treatments were not

competitive. For organic treatments only treatment (OF−5 & OP−P) was not competi-
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tive confirming our results on private profitability the other organic treatment the PCR

is less than one indicating competitiveness.

5.4 Domestic resource cost ratio (DRC)

The domestic resource cost serves the same role as private cost ratio but in social

profits; in both cases, the ratio equals 1 if its analogous profitability measure equals

0. Given that all the treatment in the first season have a DRC of less than one it

means all the treatments represents an efficient use of domestic resources. The produc-

tion of cotton either organic or conventional is less than the value added at the social

prices(Adesina and Coulibaly, 1998). In season two of the experiment all the conven-

tional treatment except one have the DRC of greater than one indicating that they are

not competitive at their social prices and they are incurring excess costs of value added

at social prices and it is a loss foreign exchange using such a production technological

set.

5.5 Nominal protection coefficient on tradable outputs(NPCO)

In both seasons the nominal protection coefficient on tradable outputs is less than one

meaning that, current policies are decreasing price relative to the world market. This

is attribute to the long chain of expense and charges such as fees and levies that are

deducted from the price of seed cotton. Even though by the time this study was con-

ducted the price determination was done by the stakeholders based on the prevailing

market price of lint in the international market, most of the deductions are deducted

from seed cotton which affects the price they receive.
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5.6 Nominal protection coefficient on tradable inputs(NPCO)

In both season the organic treatments OF−3 & OP−P and OF−5 & OP−P are less than

one. This is because in this treatment the experiment used pyrethrin extract a tradable

input is imported by bioRe at 15700 TZS and sold to farmers at 3500 TZS which

reduces the costs of organic cotton production. The other treatment are greater than

one indicating that inputs are taxed this might be because Tanzania is also a producer

of fertilizers.

6 Conclusion

This paper analyzed the competitiveness of currently and alternative cotton production

methods in Tanzania using the policy analysis matrix. Results show that under normal

production season all the 96 treatments of conventional and organic cotton production

tested are competitive. The drought in the second agricultural season affected the com-

petitiveness of all the treatments. All the conventional treatment in season two were not

competitive except one which was in break - even. For organic treatment all were com-

petitive except one which was also in break - even. We associate high competitiveness

in the organic treatment with the price premium received by the farmers. Considering

the social profitability both organic and conventional treatment are efficient in the first

production season. Higher efficiency is pointed out in the innovative production tech-

nologies in both organic and conventional methods. The second season performance

was not good in terms of competitiveness due to drought as pointed. All conventional

methods were not efficient except the no treatment plot. The results of the organic

treatment to social profitability are like those of the private prices. The indicators such

as private cost ratio (PCR) and domestic resource costs (DCR) confirm our results on

competitiveness and efficiency respectively as they act as proxies to those indicators.
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The other indicators such as the nominal protection of tradable outputs show that

the current Tanzania policies decreases prices of seed cotton received by farmers. On

the inputs side the nominal protection coefficient of tradable inputs shows that that

some organic inputs prices are reduced and therefore the organic regulating company

is subsidizing inputs for organic cotton production. The overall implications of our

results is that, depending on production system a farmer is choosing there is a need for

the farmers to consider innovative production technologies given that the technology is

competitive in both organic and conventional farming even during the drought season.

There is a need for revision of policy which regulate the seed cotton price determination

as the current policy lead to the decrease in price of seed cotton of the farmers. Finally,

given the traded organic inputs are found to be socially competitive, removing subsidy

from inputs such as pyrethrin extract may cause a shift from organic to conventional

farming as the price of pyrethrin is more than four times of the conventional pesticides.

If the farmers are to buy this pesticides by themselves this puts sustainability of this

production system at risk.
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A Additional figures

figures are presented on the following pages.
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Table 3: Fertility Management

Conventional

Farming (CF)

Treatment

Treatment Application

At planting
Later in the

Season

CF-0 - No

fertilizers

Nothing Nothing

CF-30 -

Recommended

fertilization rate:

30 kg N/ha

75 kg/ha DAP

(13.5 kg N/ha, 15

kg P/ha)

At squire

formation

top-dress with

35.9 kg/ha urea

(16.5 kg N/ha)

CF-60 - Medium

fertilization rate:

60 kg N/ha

100 kg/ha DAP

(18 kg N/ha + 20

kg P/ha)

At squire

formation

top-dress with

91.4 kg/ha urea

(42 kg N/ha)

CF-30+M -

Innovative

fertilization: 3

t/ha FYM + 30

kg N/ha

3 t/ha FYM At squire

formation

top-dress with

65.2 kg/ha urea

(30 kg N/ha)

Organic farming

(OF)

OF-0 - No

fertilizers

Nothing Nothing

OF-3 - Current

fertilization

practice: 3 t/ha

FYM

3 t/ha FYM Nothing

OF-5 -

Recommended

fertilization

practice: 5 t/ha

FYM

5 t/ha FYM Nothing

OF-3+L -

Innovative

fertilization: 3

t/ha FYM +

intercropping

with green gram

3 t/ha FYM At 2-4 weeks

after planting

cotton, plant

green gram

(Vigna radiata)

between cotton

rows
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Table 4: Pest Management Practice

Conventional cotton

Treatment Description

CP-0 - No pesticides No pesticide

application

CP-3 - Recommended

pesticide application

rate: 3 sprays with

synthetic pesticides

Each application: 371

ml/ha Ninja (50g/l

lambda-cyhalothrin)

(in total: 1.112 l/ha

Ninja)

CP-6 - High pesticide

application rate: 6

sprays with synthetic

pesticides

Each application: 371

ml/ha Ninja (50g/l

lambda-cyhalothrin)

(in total: 2.224 l/ha

Ninja

CP-3-N+CU -

Innovative pesticide

application: 3 sprays

with neem-leaves

extract + cow urine

Each application: 24.8

kg/ha neem leaves +

3.5 l/ha sunflower oil +

5.0 l/ha cow urine (in

total: 74.3 kg/ha neem

leaves + 10.4 l/ha

sunflower oil + 14.9

l/ha cow urine)

Organic cotton

OP-0 - No pesticides

(P0)

No pesticide

application

OP-P - Pyrethrum

according to scouting

(P1)

Scouting determines

number and date(s) of

sprays (season

2015/16: 1 application;

season 2016/17: 1

application). Each

application: 272 ml/ha

Natural Pyrethrin

extract

OP-N - Neem leaves

extract according to

scouting (P2)

Scouting determines

number and date(s) of

sprays (season

2015/16: 1 application;

season 2016/17: 1

application). Each

application: 24.8 kg/ha

neem leaves + 3.5 l/ha

sunflower oil

OP-N+CU - Neem

leaves extract + cow

urine according to

scouting (P3)

Scouting determines

number and date(s) of

sprays (season

2015/16: 1 application;

season 2016/17: 1

application). Each

application: 24.5 kg/ha

neem leaves + 3.5 l/ha
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