IMPACT ASSESSMENT OF APCNF

(ANDHRA PRADESH COMMUNITY MANAGED NATURAL FARMING)

Rabi-2019-20 Report

Institute for Development Studies, AP
Engineering College Campus
Andhra University, Visakhapatnam 530003
Phone: +91-9949219613, 08912543366;

December, 2020




Impact Assessment of APCNF

(Andhra Pradesh Community Managed Natural Farming):

Rabi-2019-20 Report

PROJECT TEAM

Prof. S. Galab, Project Director
Dr G. Bhaskara Rao
Dr P Prudhvikar Reddy
Prof. C Ravi
DrD S R Raju
Dr A Rajani

w7 Institute for Development Studies, AP
3 B Engineering College Campus

\\J// Andhra University, Visakhapatnam 530003
Phone: +919949219613, 08912543366;

December, 2020



Acknowledgments

In completion of the Impact Assessment of Zero Baddatural Farming in Andhra Pradesh,
a large number of persons and agencies have he#pédrst and foremost, we are grateful to
our Chairman Prof. R. Radhakrishna for his encaemaant to take up this study and for his
insightful comments at every stage of the work.

Special thanks are due to Shri. T. Vijay Kumar, iiRetired), Executive Vice Chairman, Rythu
Sadhikara Samasta (RySS), Government of AndhraeBhnatbr entrusting the project and
reposing faith in us. We owe gratitude to Dr D MdR&a IAS (Retired), Sri. G. Muralidhar, Dr.
C.P. Nagi Reddy, RySS for their active participatisuggestions and continuous support in
completion of this project. Our thanks are also ttuBr. (Smt.) Poonam Malakondiah, IAS,
Principal Secretary, Department of Agriculture a@doperation, Government of Andhra
Pradesh and Sri. H. Arun Kumar IAS., Special Corsioiger, Department of Agriculture and
Chief Executive Officer (CEO), RySS, GovernmenAatihra Pradesh for their support to the
study. We thank the other members of the ZBNF taaheadquarters.

A number of RySS officials at field level have exded their help in facilitating our fieldwork.
District Project Managers in all the thirteen digs in the state and their staff gave all the
support we needed to complete the fieldwork. Wenkhiem Community Resource Persons
(CRPs), Internal Community Resource Persons (ICRIPs) other staff in all the districts for

their help and sharing their insights with us wisbeducting field survey, especially CCEs.

We profusely thank Prof. Vepa Swarna, Prof.A.Nanayaoorthy, Prof.Kareemulla, Prof.A
Venkteswarulu and Prof. J. Ramu Naidu for theirpgupin editing and offering suggestions

and comments on the earlier version of the Report.

We acknowledge the services render by Prof. E. blaggana Rao, Sri. C M Reddy, Sri. P.
Sam Sanjeev and their colleagues from NSSO and&®i Rao, V. Bapi Raju, B. Anjaneyulu

and V. Nagabhushanam for their staunch supportdim tespective areas.

All the field supervisory personnel and field intrigators have actively participated in the field
work with all devotion, commitment and sinceritfe €S supervisory staff also helped the team
in data cleaning with at most sincerity. Our splethianks to Mr. K T Shyamsundar, Data
Manager who has effectively monitored and mainthithe log of data from different districts
besides overseeing the data entry. We also thaniMiliikarjuna Naik for creating suitable

App for CCEs and his support in continuous monigmf CCEs with district teams.



We also thank Mrs. Panchakshari, Mrs. Rama Devg. Bhushana, and Mrs. Lakshmi for
helping us in the completion of the data entryinmetand other support activities. Our thanks

are also due to Mr. P. Raja Narender Reddy foséesetarial help.

Project Team



Table of Contents

ACKNOWIBOGIMENLS ...ttt ettt e st e et eneesbesae e sesaeeneeneesseeeeseeeneeneesaeenseneean iii
LISt OF TADIES ...ttt bttt b e bbbt n e Vi
LISt OF FIQUIES.....eeeeee e e ettt n b r s e e e e b n s vii
Yot 0] 01, 0. PSS viii
EXECULIVE SUMIMIAIY ...oiiiiiiiiiiiiiii e eee e ieeeeee ettt e et aae s nsmanssssessssessseesnsennnssnnnsnnnnnnns iX
Chapter 1: Context, Objectives and MethodolOgY ..u....covveeeiiiieiiie e 1
0 I 111 oo [F oo USSR 1
1.2, TRE SIUAY .ttt r et bR R e e nre 1
1.3, ODJeCtiVES Of thE SUAY .......eviieieeeeeee e 2
0 S \V = 1 7o (o o | SRS 2
15. Data Collection and the Management PrOCESS...........ccuiiirererieieeisesesiesesre e 3
1.6.  LimitationS Of tNE AaLA.......ccoieieeiirerere et 4
1.7, SITUCIUrE Of the REPOIT.......eeeieee e nre 4
Chapter 2: Impact of APCNF on Farming Conditions .............coovviiiiiiiiiiiiiiiiiiieiieieeeeeee e 5
225 O 1 10 ¥ o1 o ISP 5
2.2.  Plant Nutrients and ProteCtion INPULS..........ccceoeeiriririresesieseee e 5
2.3, Paid OUt COSIS OF CUITIVALION. .......couiiuiriiriiriesie et nae s 7
R O o) o Y/ 1= Lo O USPR 11
2.5, GIOSS REIUIMNS.. ...cteitii ittt et ettt e b e e she e sae e saee e bt e beesbeesaeesaeesmneenbeenseaseas 13
2.6, NELREIUIMNS. ..ottt bt b e bt ab e s b e et e b e sbe et e sbesaeeneesbeeanen 14
P S O oo o 11T o] PR 14
(O g = T (=T g M IV =T 1] (] o PP PUPP S TPPPPPPPPPRRPR 15
T80 R 1 01 oo (11 o o PSPPSR 15
3.2, Emerging channelS of Marketing ..........ccccoeoeeririnireseseseee e 15
G T oot ] oo S 17
34, SEIING PrACiCES. ...ttt nb b s e e et s e nreanas 17
3.5, CONCIUSIONS.....cuiitiiiiteieee ettt b bbbttt b e bt sb e b et e e e e et et e b e ebeneennas 18
Chapter 4: Environmental, Health and Well-being Bemfits............cccoeeiii e, 19
7 R 1 04 oo U o £ o o O RS 19
4.2, ImprovementSin SOl QUAITLY .........cceieieeiece ettt re e 19
4.3. Higher and resilient crop yields and quality OULPULS............ccereeimeerenenineseeeeeesese s 21
N T L 01 0{] - 23
T VL = 1 o= g T RS 24
TR o ot [ o LR 25
5Chapter 5: Challenges and PoOlICY OPLIONS ... urririiiiieeaaiiiiiiiieeeeee e e e ssiieeeees s sinnneeeeeeeees 26
Lo 700 I | 011 o o 11 o o o PSR 26
L O 4= 1T =SS 26
TG T =0 [Ty A @ o) (o] < S SP 28
5.3.1.  Improvement of Crop Yields ... 28
5.3.2.  MAIKEIING ...t mmemmr ettt e e e e e e e e e e e e e e e 28



5.3.3.  Non-availability of Raw Materials for Biolmgl INPULS............coeveeeiriiiiiiiiiiiiineenns 29

5.3.4.  Strengthening of EXtension and AWareNeSS.............uuvveeieeeeiiiiiiirreieee e e 29
5.3.5.  Strengthening the Institutions and Influagdhe Governments................cccvve.e. 29.
RETEINCES ...ttt e e e e 30

List of Tables

Table 0.1: Differences between APCNF and non-AP@idtage costs and returns during Rabi

2020 et ———— 11ttt 2244 R E bttt e et e e e Rttt et e e nnr— et e e e e e annnrreeeeeeeannrrneeeeeaaans X
Table 1.1: Number of sample farmers, area cultivated allocated during Rabi 2019-20...... 3
Table 1.2: Number o CCEs conducted for six selaetpde crops during Rabi 2019-20......... 3
Table 2.1: Crop wise expenditure on PNPIs under RP@nd non-APCNF & differences in
RADI 2019-20..... et eeree e e e e e e e e e et r e e e e e e e annareeeeas 6
Table 2.2: Total paid-out costs under APCNF and-NB@CNF and Difference in Rabi 2019-
2 O PSPPI 7
Table 2.3: Differences in expenditure on major @gture inputs between APCNF and Non-
O | PERR 8
Table 2.4: Expenditure on major agriculture inputser APCNF and Non-APCNF............ 10
Table 2.5: Crop yields under APCNF and non-APCNRMURADI ............ooovviiiiiiiiiiiiinnnnn. 11
Table 2.6: Crop wise gap between the CCE and reghgrelds during Rabi 2019-20........... 12
Table 2.7: Gaps in reported APCNF and non-APCNHgiduring Rabi 2019-20 ............... 13

Table 2.8: Gap between gross returns under APCNFfan-APCNF during Rabi 2019-20 13
Table 2.9: Gap between net returns under APCNFandAPCNF during Rabi 2019-20....14

Table 3.1: Crop outputs sold according to diffemaarket channels (in quintals)................. 16
Table 3.2: Number of APCNF and non-APCNF farmesoreed processing of output and
average qQUANTILY SOIO ......ooiiiiiiiiiii s s e e e ettt e et sseeeee s s e s e e e e e e e e e aeeeeeeennen 17
Table 3.3: Distribution of crop wise output soldlire F'and 29lots during Rabi................ 18
Table 4.1: District wise percentage of APCNF farsmeisponse to soil improvement indicators
during Rabi 2019-20 ......cooiieeeiieiieiseeeeee et r e e e e e e e e e e e e e e ———————— e aaaaaaaaes 20
Table 4.2: District wise percentage of APCNF farsnesponses with respect to health-related
indicators during Rabi 2019-20 .......coouiiiiiiiiiiiieee e e 23

Table 4.3: District wise percentage of APCNF farsneeported improvement in family

financial and happiness CONItIONS ........ccoeeoiiiiii i 24



List of Figures

Figure 4.1: District wise percentage of APCNF farsreported improvement of soil quality
20

Figure 4.2: District wise percentage of APCNF farsrafirming crops’ resilience and quality

outputs 22

vii



Acronyms

AHH . Agriculture Household

AP :  Andhra Pradesh

APCNF : Andhra Pradesh Community Managed Naturahiray
AWC . Anganwadi Centre

CA :  Cluster Assistant

CCE : Crop Cutting Experiment

CRP . Community Resource Person

CS . Case Study

CSPro . Census and Survey Processing System
DES . Directorate of Economics and Statistics
DPM . District Project Manager

FGD . Focus Group Discussion

FPO :  Farmer Producers Organization

GCA . Gross Cropped Area

GCC :  Girijan Co-operative Corporation

HH . Household

IASRI : Indian Agricultural Statistical Researclstitute
ICRP :Internal Community Resource Person

ICT . Information and Communication Technology
NGO : Non-Governmental Organization

NPM . Non-Pesticide Management

NSSO : National Sample Survey Organization

PDS . Public Distribution System

PNPIs :  Plant Nutrients and Protection Inputs

RySS . Rythu Sadhikara Samstha

S2S . Seed to Seed

SHG . Self Help Group

Sl . Strategic Interview

viii



Executive Summary

. This report is a part of the larger monitoring dedrning annual study of the Andhra
Pradesh Community Managed Natural Farming (APCNfJ eontinuation of the
APCNF Kharif Report 2019-20.

. The mandate of the present study is to assesmbect, and to provide the insights for
mid-course corrections, and to make available d@lotsfand figures for the advocacy.

. Objectives of the study are:

a. To learn and measure the changes in expenditupdanih nutrients and protection
inputs (PNPIs) (commonly referred to the expenditan biological inputs under
APCNF and chemical inputs under non-APCNF), paitlemsts of cultivation and
gross and net returns from crop cultivation, duARCNF; and impact of these
changes.

To estimate the changes in the crop yields dueRG N F.

To learn the impact of the APCNF on soil quality

To know the qualitative changes in the crop outjug to APCNF

® 2 0 T

To understand the farmer’s experience and peraepabout APCNF, in terms of

outlook towards farming; and environmental and tielaénefits

—

To comprehend the changes in the marketing of cubput, and

g. To provide insights for mid-course corrections/ royement and recommendations
for the policy changes.

. The evaluation methodology adopted was what is krasv'with and without” approach;

wherein the outcomes of a random sample of APCINRdes cultivating a set of selected

crops are compared with the outcomes of a randonplgaof farmers cultivating the

same set of crops using chemical inputs.

. Six crops, viz. 1. Paddy, 2. Maize, 3. GroundnutSdsamum, 5. Black gram, 6. Onion

are covered in the crop wise detailed analysikisreport.

. In total, household data was collected from 902 AFQGarmers, including panel and

best farmers; and 601 non-APCNF farmers.

. Due to Covid 19 related restrictions, crop cuttexperiments (CCEs) could not be

completed as per the plan. For six select cropkyzedin this report, total 263 APCNF

and 101 non-APCNF CCEs were collected. This islitnéation of this report. To



understand the severity of this limitation, thepcise yields obtained through CCEs
and reported yields were compared. It is reassudrighow that similar patterns were
observed in almost all crops. The variations oleerivm the CCEs yield and reported
yields have the same sign in five out of six cr@pslyzed in the report; the only
exception is Onion. It implies that despite smalember of CCEs, the data gives
reasonably a good picture of the ground reality.

8. The expenditure on biological inputs under APCNHE #me expenditure on chemical
inputs under non-APCNF are commonly referred, fog sake of comparison, as
expenditure on PNPIs. The (weighted) averagesxasanple crops with respect to per
hector expenditure on PNPIs, total paid-out cagtsss and net returns, and differences
between APCNF and non-APCNF are presented at TableéOn average, the APCNF
farmers have incurre®B,120 per hector less expenditure on PNPIs visdaon-APCNF
farmers. It is 55% less, in terms of the rate @frde. By adopting to APCNF, the farmers
on average have incurré&g,400 (17%) per hector less on total paid-out castsearned
%3,308 (3%) per ha higher gross returns &ht}, 708 (17%) per hector higher net returns
during the Rabi season.

Table 0.1: Differences between APCNF and non-APCN&verage costs and returns during

Rabi 2020

%/ hectol

Indicatol APCNF Non-APNF Difference in R | Difference in %
1 2 3 4 =2-3 5 =(3/2)*100

Exp. on PNPI 6,67¢ 14,79¢ -8,12( -55
Paid-out cost 41,31: 49,71 -8,40( -17
Gross return 1,23,42. 1,20,11! 3,30¢ 3
Net returns 82,11 70,40: 11,70¢ 17

Sources: IDSAP Field Survey, 2019-20

9. A comparison with the reported yields, indicatest tBCE yields are reasonably reliable,
despite smaller number of CCEs conducted this titue,to Covid 19 related restrictions
and apprehensions.

10.0ut of six sample crops, four crops have recordghen yields under APCNF. The two
crops, Paddy and Onion, which recorded lower yigider APCNF (by -7.02% and -
12.35%), have given positive net returns of 15% 3% respectively, due to better price
realization and steep reduction in the cost of potidn.

11.The study results indicate that APCNF can alsolvedtie farm practices of zero/ least

investment/ input practices of some crops anddbe of shortage of farm investment.

X



12.Another important benefit of APCNF is that it hasulted in reduction in farmers’
exposure to/ dependence on the input and credket®aiConsequently, their stress levels
and despondency are giving way to optimism and aooy.

13.APCNF has been improving the farmers’ perceptiomstds agriculture and the overall
wellbeing of the farmers.

14.About 94 percent of APCNF farmers in the state hzereeived that the quality of the
soils in their fields have improved.

15.0f those perceived an improvement in soil quabtye third each observed soil softening
followed by presence of more earthworms and imprea in greenery.

16.In total 42.99% APCNF farmers stated that the AP@KIps are more resilient, vis-a-
vis non-APCNF crops, to the weather anomalies sigcheavy rains, untimely rains,
flooding, gales, dry spells, moisture stress, Atmut 63% of the farmers, at the state
level, have perceived that APCNF grains are hearidrabout 43% have acknowledged
that APCNF crops’ stems are strong.

17.0ne of theexpecteenefits of the APCNF is elimination of healttkasassociated with
the use of fertilizers and pesticides. There amarcland positive indicators for
accomplishment of this goal.

18.In total 81.48% off APCNF farmers have stated tiair families’ health status has
increased due to APCNF ar@b.11 percent sample farmers have experienced a
reduction in their out-of-pocket expenditure on theealth due to APCNF.

19.By addressing the major farming issues such astabdity, health hazards, risks,
tensions, etc, the APCNF programme has changeshthele farmers’ outlook towards
agriculture.

20.At the state level, 98.83% sample farmers likedwotinue the farming.

21.Because of APCNF, 71.69% sample farmers, in the,dtave stated an improvement in
their financial position and 78.23% sample farnteasge indicated an improvement in
their family happiness, through the reduction mslress and improved health outcomes.

22.APCNF products have more diverse market chann@l®eTAPCNF crop outputs, viz.,
Paddy, Groundnut and Black gram are sold in thdeltianal channels compared to that
of non-APCNF. The bulk of Sesamum output was solhttories directly, which is an
additional channel to three channels, where nondP@roduces were sold.

23.APCNF farmers, albeit in smaller numbers, havetetiaprocessing their crop outputs

before selling.

Xi



24 .APCNF farmers are able to withhold at least a sped of the output to sell at later date.
Out of six sample crops, APCNF farmers have wittimbre output, than that of non-

APCNF, for second time sale in four crops. Onehef possible reasons could be the

lower cost of cultivation and farmers are not ungiessure from creditors/ lenders.

25.Major challenges reported and identified in adap#PCNF are:

o 0o T p

Lower and fluctuating yields in some crops.

Not able to realize the premium prices for APCNéduce

Non-availability of some raw materials to prepdre biological inputs

Lack of adequate skills and confidence to preplaeebiological inputs especially

Kashayams and Asthrams.

26.To address the challenge lofver yields, RySS has initiated, on a large scale, the pre-

monsoon dry sowing (PMDS) to boost the soil quadity productivity. Other natural

farming methods such as tree-based farming ane®yst Root Intensifications (SRI)

may also be implemented at the appropriate platils. process of introducing the

medicinal and cosmetic plants may be widened.

27.To promote the marketing opportunities for APCNBdarces, RySS may:

a. Facilitate the procurement of APCNF products fa Bublic Distribution System

(PDS), School Mid-day Meals programme, Anganwadgptmmes, etc.

Rope in the Girijana Cooperative Corporation (GGR)the marketing of the
APCNF products, in the Tribal areas.

Facilitate the tie-ups between big malls and ceriailages/mandals. The SHG
institutions may also be roped in for simple pregan of agri-products/food
processing such as cleaning, grading, grindinggeling, shelling, packing, etc.
As and when the medicinal plants and cosmeticeélptants are introduced in the
farming systems, simultaneously, their processimjraarketing interventions have

to be initiated.

28.To strengthen the extension services and awargeessation, APCNF may print and

distribute the self-learning literatures, along hwitase studies, such as booklets,

pamphlets, etc, extensively and frequently. All thievision channels in the state may

be encouraged and facilitated, under corporateakoesponsibility, to cover APCNF

program, food quality, health issues, etc.

29.Towards strengthening the institutions and influeg¢he Governance:

Xii



a. Facilitate a close coordination of all departmeansl institutions dealing with
farmers and farming, such as agriculture, ruraletigment, animal husbandry,
forestry, civil supplies, Rythu Bharosa Kendrasai@a Sachivalayas, etc.

b. Internal evaluations methods such as inter-diséwetiuation by the DPM staff for
mutual learning may be facilitated and institutikzed.

c. Persuade the Directorate of Economics and Statistimcorporate the APCNF data

in their annual publications/ data compilations.
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Chapter 1: Context, Objectives and Methodology

1.1. Introduction

This report is a part of the larger monitoring d&@ning annual study of the Andhra Pradesh
Community Managed Natural Farming (APCNF) and cuardtion of the APCNF Kharif
Report 2019-20. The details of the context, objest methodology, including sampling
design, etc were discussed in details in the pusvigharif) report (IDSAP, 2020). In this
chapter, the same are summarised. The changesatifications relevant to the current report

are also discussed in this chapter.

1.2. The Study

The main objective of the APCNF is to make agrim@t economically viable, agrarian
livelihoods profitable and climate-resilient. APCNins at reduction in cost of cultivation,
enhance yields, increase incomes, reduce risks pestdct the farming and farmers from
uncertainties of climate change by promoting thepéidn of an agroecology principles and
practices. It is expected that APCNF would resulsubstantial reduction in the expenditure
on plant nutrients and protection inputs (PNPIgg th replacement of the very expensive and
harmful chemical inputs with the inexpensive anddwelent biological inputs. The reduction
in PNPIsexpenditure, in turn, is expected to reduce the total cost of cultivation; and result in

the higher net returns from crop cultivation. Rerf APCNF would likely to improve the yield
rates of crops and the quality of crop output atdhf better prices and lead to higher gross
returns. APCNF is also expected to improve théityuzf natural resources, especially the soil
quality, and the quality of the environmental seeg. The mandate of the present study is to
assess the impact, and to provide the insightsifdfcourse corrections, and to make available

the facts and figures for the advocacy.



1.3. Objectives of the study

1. To learn and measure the changes in expenditufeN#H, total cost of cultivation
and gross and net returns from crop cultivatiorg tuAPCNF; and impact of these
changes.

To estimate changes in the crop yields due to APCNF

To learn the impact of the APCNF on soil quality

To know the qualitative changes in the crop outiug to APCNF

o b~ 0N

To understand the farmer’s experience and peraepabout APCNF, in terms of
outlook towards farming; and environmental and thela¢nefits,

To comprehend the changes in the marketing of cudput, and

7. To provide insights for mid-course corrections/ imgment and recommendations

for the policy changes.

1.4. Methodology

The method With and without”, was used in the study; i.e. the outcomes of NF@armers,

cultivating a particular crop, are compared witle thutcomes of the non-APCNF farmers
cultivating the same crop, using chemical inputse Tield data collection started during
February 2020 and continued to July, due to CoSidelated lockdown and travel restrictions.
The study has planned to collect data of 11 cregs,1. Paddy, 2. Maize, 3. Groundnut, 4.
Sesamum, 5. Black gram, 6. Onion, 7. Ragi, 8. Beggan, 9. Green gram, 10. Jowar, and
11. Chillies. To get reliable estimates, crops watimimum of 30 records/observations were
used in the detailed analysis in this report. Qutlocrops listed above and covered in the data
collection, only first six crops, which have 30 plsamples/observations, were used in the

analysis.

In total, household data was collected from 902 NFGarmers, including panel and best
farmers; and 601 non-APCNF farmers. Farmer categisg number of sample households,
area owned, area cultivated during Rabi 2019-20ea@a put under APCNF are given at Table
1.1.



Table 1.1: Number of sam

le farmers, area cultivate and allocated during Rabi 2019-20

Farmer | Number of Average Area | Average Area | Average Area | Percentage
Category| Households Owned (Ha) | Cultivated Under APCNF| APCNF Area
(hector) (hector) (%)
APCNF [ Non- APCNF | Non- | APCNF [ Non- | APCNF | Non- | APCNF | Non-
APCNF APCNF APCNF APCNF APCNF
Landless 50 43| 0.00f 0.00| 0.86| 1.47| 0.44| 0.00| 51.22| 0.00
Marginal | 399 305| 0.64| 0.87| 0.72| 0.74| 0.44| 0.00| 61.03, 0.00
Small 305 171 1.55| 153 1.11| 1.21| 0.64, 0.00| 57.34| 0.00
Others 148 82| 3954 3.61| 1.99| 1.54| 1.04, 0.00| 52.15| 0.00
All 902 601| 1.46| 137 1.07| 1.03| 0.61] 0.00| 56.58| 0.00

IDSAP Field Survey, 2019-20

Crop cutting experiments (CCEs) were conductedchsitieally to obtain reliable estimates of

yields of crops under APCNF and Non-APCNF; and difeerence between them. It was

planned to conduct CCE with each sample farmer. évew due to Covid 19 related

restrictions, CCEs could not be completed as peptan.Total 433 CCEs covering 11 crops

were conducted; including 299 APCNF and 134 Non-NFGarmers. For six select crops
analyzed in this report, 263 APCNF and 101 non-AP@XCEs were collected (Table 1.2). In

the report, unless stated otherwise, the yieldainétl through CCEs were used in all tables

and calculations such as gross and net returns.

Table 1.2: Number o CCEs conducted for six selecasiple crops during Rabi 2019-20

Crog APCNF Non-APCNF
Padd 35 12
Maize 86 43
Groundnu 68 20
Black gramr 44 7
Seamurr 15 10
Onior 15 9
Total 265 101

Sources: IDSAP Field Survey, 2019-20

1.5. Data Collection and the Management Process

Total four research tools, viz: (1) Household figtischedules, (2) Village schedules (3)
Questionnaire for APCNF HHs, and (4) QuestionnfréNon-APCNF HHs were used in the

3




current survey. These instruments for all fielddzhgvaluations have in-built checks with
appropriate skip patterns over and above the stippomanual with instructions and

clarification for all questionnaires.

A separate mobile-based app was developed/ geddmtnter the CCEs’ information; and
training was given to all the supervisors, aftelydastalling the app in their mobiles. Senior
team members visited the field and cross-checkediriformation filled. The data entry
programme was written in CSPro software and useddta entry and processing.

1.6. Limitations of the data
Amid Covid 19 restrictions, on average, 44 sampBSEs per each of six APCNF crops and

17 samples/ CCEs per each of six non-APCNF cro wellected. Among the six APCNF
crops, the benchmark 30 plus CCEs/ observationse wletained for four crops, viz. Paddy,
Maize, Groundnut and Black gram. Only 15 CCEs veerapleted for each of remaining two
crops, viz. Sesamum and Onion. The scenario is ex@r depressing in case of non-APCNF
crops. Out of six select crops analyzed in thiorepnly Maize has more than 30 CCEs. The
number of CCEs vary from 7 to 20 in the remainivg trops. This is the major limitation of
this report. To understand the severity of thigtltion, the crop wise yields obtained through
CCEs and reported yields were compared. It is eaging to know that similar patterns were
observed in almost all crops. The variations olein the CCEs yield and reported yields
have same sign in five out of six crops analyzethereport; the only exception is Onion. It
implies that despite smaller CCEs, the data gieasanably a good picture of ground reality.
Because of the smaller number of CCEs, the analysmsnparison of yields, gross and net

returns were limited to state level only.

1.7. Structure of the Report
The context, objectives and methodology of the \shalve been presented in this Chapter 1.

Chapter 2 consists of the analyses of the impamibddgical input on the production conditions

and farmers. It includes changes in expenditur®NRIs, paid-out costs, crop yields, gross
and net returns. The issues of emerging marketiagrels under APCNF have been analyzed
in chapter 3. The environmental and health benefitke APCNF are presented in Chapter 4.

Chapter 5 discusses the issues and challengeswasdpglicy suggestions.



Chapter 2: Impact of APCNF on Farming Conditions

2.1. Introduction

This chapter covers the all-important subject o 8tudy, i.e., changes in the costs of
cultivation, crops’ yields, gross and net retunmf the cultivation. The analysis includes the
impactof APCNFon cost of plant nutrients and protection inpufdRIs), total paid out costs

of cultivation of different crops, crop yields, aotbp wise gross and net returns. Out of total
11 sample crops for which detailed data was cabkduring the study period, crop wise cost
of cultivation and returns are estimated for omkycsops, who have a minimum of 30 APCNF

and non-APCNF sample-observations/ records. Indaliéstimates are provided for Paddy,

Mize, Groundnut, Black gram, Sesamum and Onion.

2.2. Plant Nutrients and Protection Inputs

The principal intervention of the APCNF is the oduction of biological inputs such as
Beejamrutham, Ghanajeevamrutham and Dravajeevamrutham in place of chemical fertilizers;
and variety of Kashayams and Asthrams, made osirofg (bitter, sour, hot, etc) spicy plant
extractions and sour butter milk, in place of pgdés and vermicides. These biological and
chemical inputs together are referred, in this repad also in the previous report, as plant

nutrient and protection inputs (PNPISs).

The crop wise variations between the biologicalispcosts, in APCNF, and chemical inputs
costs, under Non-APCNF, in Rabi 2019-20, are piteskeat Table 2.1. The costs of chemical
inputs, under Non-APCNF vary froR1,975 per hectare in Sesamun®&8,376 per hectare
in Onion. In the remaining four crops, ther hectare cost of PNPI is neatB0,000 in Maize
and more thak14,000 in Groundnut and Paddy. At the same time,ctists of biological
inputs, under APCNF, have varied fra¥2,386 per hectare in Black gram 321,595 per
hectare in Onions (Table 2.1). In absolute ternysadlapting to the biological inputs, the
farmers have savetB8 per hectare in Black gram ¥@1,781 per hectare in Onion in the
expenditure on PNPIs due to APCNF. The farmers rauared5,848 less per ha in PNPIs
in Paddy, the principal crop in the state. In aeotirincipal crop, Groundnut, the farmers have
incurredk7,499 less per ha on PNPIs, due to APCNF. In p&agerterms, the cost of biological
inputs is less than that of chemical inputs by 4£¥eent in Black gram to 78 percent in Onion.
In Maize also, the savings are 70@ut of total six crops, five crops have experiencad
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reduction in PNPIs. Out of these five crops, thedtections in more than 40% in four crops.
Only in Black gram the reduction is just 4%0n the other hand, the expenditure on PNPIs has
increased by 91% in Sesamum. It may be worth nptihgt the farmers under rainfed
conditions invest very little in agriculture, indimg on chemical fertilizers and pesticides,
either to averse the risks or due to their ingbibitinvest in all crops. In two sample crops, viz.
Black gram and Sesamum, the non-APCNF farmers haxested jusR2,474 andR1,975
respectively on agri-chemicals. Farmers usualbgBlack gram, and also other pulses crops
with quite little investment in Rabi season aftaresting Kharif Paddy. Under such
conditions, it is very difficult to obtain any sags in the expenditure on PNPIs. In fact,
APCNF project encourage all farmers to invest negliiunds and time on all crops. As a result,
there may be some increase in the expenditure d<PiN less resource incentive crops. As
farmers invest very less in less resource intensre@s, a marginal increase 3,798, in
absolute terms, in PNPI in Sesamum, turnout towkapping 91% increase in relative terms.
On average the expenditure on biological inputdeuAPCNF, i6,676 per ha. The average
expenditure on chemical inputs, under non-APCNFZ14,796 per hector. The PNPI
expenditure is less under APCNF 8,120 (55%) per hector.

Table 2.1: Crop wise expenditure on PNPIs under APBF and non-APCNF & differences
in Rabi 2019-20

(X/hector)
Expenditure on Ii(p(_enditur_e on Difference Difference
Crops Biological Inputs ggggrelr\lnclﬁtls due t_o due t_o
under APCNF APCNE APCNF in Rs | APCNF in %
1 2 3 4=2-3 5 = (4/3)*100
Onion 11,595 53,376 -41,781 -78
Maize 5,841 19,633 -13,792 -70
Groundnut 6,566 14,064 -7,499 -53
Paddy 8,660 14,508 -5,848 -40
Black gram 2,386 2,474 -89 -4
Sesamum 3,772 1,975 1,798 91
Weighted average 6,676 14,796 -8,120 -55

Sources: IDSAP Field Survey, 2019-20

1 To get the net impact of APCNF, the weighted ageria calculated with common weights in this chaptae
common weights, used, are the areas under the ARGHIS.
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2.3. Paid out costs of cultivation

After the analysis of the changes in the expenglitur PNPIs, the curiosity would be to know
the impact of those changes on the overall costiltivation and the composition of total costs.
In this section, only the paid-out costs of cultiva are analysed. The paid-out costs under
APCNF and non-APCNF and differences in absolutaseand rates of variations are presented
at Table 2.2. Total paid out costs of six samptgsy under non-APCNF, vary froki4,016
per hector in Black gram ®1,22,471 per hector in Onion. The same, under ARiites
from 316,727 in Sesamum & 0,529 in Onion. By adapting the APCNF, the sanfgimers
have saved moderate to substantial amounts ingaidlout costs in four out of total six crops,
viz. Onion, Groundnut, Maize and Paddy. The petdrezavings ar€51,000 in Onion and in
the range ot7,583 taR10,753 in the remaining three crops. However, taegesmall increases,
in absolute terms, in the total paid-out costs lacB gram £2,961) per hector and Sesamum
(X3,394) per hector. As the farmers, under non-APGNFest very less in the cultivation of
crops like Sesamum and Black gram, the smalleeas® in total paid-out costs, under APCNF,
turns into over 20% rate of change. On averagéataé paid out cost has declined 1,400
(17%) per ha. On average, it looks that the rednat the total paid-out costs is mostly due
to reduction in the expenditure on PNPIs. Howethare are variations across the crops. It is
interesting to note that the difference in the pmid costs in three major crops of the state i.e.,
Paddy, Groundnut and Maize vary between 15 to 1@epé between CNF and non-CNF. In
other words, CNF farmers got benefit to that extent

Table 2.2: Total paid-out costs under APCNF and NotAPCNF and Difference in Rabi

2019-20
Crops Paid out cost undePaid out cost under | Difference| Difference
APCNF R/hector) |non-APCNF ink in %
(X/hector)
1 2 3 4=(2-3) | 5= (4/3)*100
Onion 70,529 1,22,471) -51,942 -42
Groundnut 55,650 66,403 -10,753 -16
Maize 41,839 50,658 -8,819 -17
Paddy 41,406 48,989 -7,583 -15
Black gram 16,976 14,016 2,961 21
Sesamum 17,727 14,333 3,394 24
Weighted average 41,312 49,712 -8,400 -17

Sources: IDSAP Field Survey, 2019-20



Another dimension to investigate with respect tltpaid-out costs, is the changes in the
composition of the total cost. In the previous mpat was observed that labour costs have
increased under APCNF because of labour intensweepses of preparation and application
of biological inputs and more labour use in varisteyes of harvesting operations. It was also
observed that as APCNF is encouraging and faaigaise of own and traditional seeds, the
costs of seed was also recoded substantial reductisome instances. Cost of cultivation of

crops under APCNF have also declined owing to motghmprovement of soil quality, etc.

The difference in the expenditure on major agrigeltinputs, under APCNF and non-APCNF,
are presented at Table 2.3. In all, eight majouisonsidered in this analysis, viz. Seeds,
PNPIs, FYM, Hired Labour, Bullock Labour, Machin@alour, Implements and Water Fee.
Among the eight inputs considered here, four inpuits Seeds, PNPIs, Hired Labour and
Machine Labour account for lion share of total aafstultivation, in the sample crops. While
the expenditure on PNPIs declined due to APCNIvendut of total six crops, it has increased
in Hired Labour in five crops. Due to APCNF, thgerditure on Seeds and FYM has declined
in four crops. The same has declined in two crop8ullock and Machine Labour. In
Implements, it has declined in three crops andrigdtion it has registered a decline only in
one crop. It may be noted that most of the declaresby a larger amounts and increases are

by smaller amounts.

Table 2.3: Differences in expenditure on major agdulture inputs between APCNF and

Non-APCNF

(X/Hector)
category Seeds| PNPIs| FYM| Hired | Bullock | Machine | Implements | Water

labour | Labour | Labour Fees
Paddy -235 -5,848 -73| -2,353 14 936 -38 12
Maize 211 -13,792| 1,129| 1,421 -752 1,647 586 730
Groundnut -4,246 -7,499| 1,076 3,079 -993 -2,068 -254 151
Black gram 766 -88| -128 401 284 1,504 62 159
Sesamum 21 1,798| -329 1,296 100 479 320| -249
Onion -7,937 -41,781| -775 837 1,421 -3,219 -711 223
No. of declines 4/6 5/6 416 1/6 2/6 2/6 3/6 1/6

Sources: IDSAP Field Survey, 2019-20



The expenditure on major inputs under APCNF andABENF are shown in absolute terms
and in percentage terms at Table 2.4. As mentiabeue, four inputs, viz. Seeds, PNPIs, Hired
Labour and Machine Labour account for lion sharthentotal paid-out costs discussed in all
crops analysed here.

As can be seen above, the farmers were able tess@gtantial amounts on plant nutrients and
plant protection without any significant loss i tields of almost all crops (see next section).
Another important benefit of APCNF is that it hasesulted in a considerable reduction in
farmers’ exposure to the input markelt is well known fact that farmers have to proceaeh
and every item of chemical inputs for plant noum&mt and plant protection from the market.
As the chemical inputs form the major componerthaconventional/ Non-APCNF farming,
the farmers’ major worry, always, is timely proament and application of agri-chemical
inputs. To procure those inputs the farmers, ofterer into credit agreements with the input
suppliers with unfair terms or borrow money withplitative terms and conditions. The
scenario has been changing. Apart from the monissyes, the adulteration of agri-chemical
inputs, especially, the pesticides pose anothesfggtks to the farmers. APCNF farming has
relived the participating farmers from those ris&gploitations and vulnerabilities. Another
benefit of biological inputs is their long term aodntinuous benefits to the farmers and
farming. Normally the positive impact of chemicaputs lasts for very short period of time.
All their positive benefits would end with the hasting of the crop; the inputs have to be
applied in subsequent season/ year in the sameotgeseckage. On the other hand, the toxic
residuals of chemical inputs not only pollute ttsunal resources such as land/ soils, water
bodies, atmosphere, but also adversely affect gadtth of human beings and other living
beings for longer periods. In sharp contrast, tstive benefits of biological inputs last long

and have benevolent cascading effects. The nedatipact, if any, would be short lived.

2The common negative features, reported in thd,faflbiological inputs are (1) foul smell durirgetpreparation
of the cultures, (2) higher demand on the famibplar, (3) shortage of raw materials, (4) productasses in the
initial years in a few crops, etc.



Table 2.4: Expenditure on major agriculture inputsunder APCNF and Non-APCNF

%/ hectol

Indicatol Padd Maize Groundnu Black gran Sesamut Onior
Non- Non- Non- Non- Non- Non-
APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF | APCNF
Seec 2,641 2,87¢ 6,28¢ 6,07: 18,87t | 23,12 2,07t 1,30¢ 1,221 1,24:| 10,12¢| 18,06¢
PNPI: 8,66( | 14,50¢ 5,841 19,63: 6,56¢ | 14,06« 2,38¢ 2,47¢ 3,772 1978 | 11,59f| 53,37¢
FYM 83€ 90¢ 1,24( 11C 1,85: 777 15¢ 28t 36¢ 697 - 778
Hired labou 14,687 | 17,04(| 14,86: 13,44( 18,36¢ | 15,29( 7,961 7,56( 4,87¢ 3,582 | 35,13(| 34,29
Bullock Labour 36¢ 354 1,20¢ 1,95¢ 1,94¢ 2,942 39t 11C 91¢ 817 2,331 91C
Machine Labou 13,117 | 12,18 9,42 7,77¢ 7,47¢ 9,54¢ 3,66¢ 2,164 5,43 4,95¢ 9,75¢ | 12,97.
Implements 514 551 1,22( 634 24¢ 501 141 79 56€ 24¢ - 711
Water Fee: 582 57C 1,761 1,03( 312 161 192 34 56€ 817 1,58¢ 1,36:
Total 41 40¢| 48,98¢| 41,83¢ 50,65¢ 55,65(| 66,40:| 16,97¢| 14,01¢| 17,72°| 14,33!| 70,52¢| 1,22,47.
In percentages (of columi

Seed 6.3¢ 5.87 15.0z 11.9¢ 33.92 34.8:2 12.2: 9.3t 6.8¢ 8.61 14.3¢ 14.7¢
PNPIs 20.92 29.6: 13.9¢ 38.7¢ 11.8( 21.1¢ 14.0¢ 17.6¢ 21.2¢ 13.7¢ 16.4¢ 43.5¢
FYM 2.02 1.8¢ 2.9¢ 0.22 3.3% 1.17 0.97 2.04 2.07 4.8¢€ - 0.6
Hired labout 35.4i 34.7¢ 35.52 26.5: 33.01 23.0¢ 46.9( 53.9¢ 27.52 24.9¢ 49.81 28.0(
Bullock Labour 0.8¢ 0.72 2.8¢ 3.81 3.5( 4.4% 2.3z 0.7¢ 5.1¢ 5.7C 3.3C 0.74
Machine Labour 31.6¢ 24.85 22.5¢ 15.3¢ 13.4¢ 14.3¢ 21.61 15.4¢ 30.6¢ 34.5% 13.8¢ 10.6(
Implements 1.24 1.1z 2.92 1.2t 0.44 0.7% 0.8t 0.5¢€ 3.21 1.7¢ - 0.5¢
Water Fees 1.41] 1.1¢€ 4.21 2.0% 0.5¢€ 0.2 1.14 0.2% 3.21 5.7C 2.2¢ 1.11
Total 10C 100 100 100 100 100 100 100 100 100 100 100

Sources: IDSAP Field Survey, 2019-20
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2.4. Crop yields

The study is mandated to estimate the crop yiéldsigh CCEs. The results are less reliable
compared to earlier rounds. However, the resuéisksely related to the reported yields. The
crop wise yields under APCNF and non-APCNF obtaittedt CCEs and differences in
guantities and percentages are presented at TablEGUr crops have registered higher yields
under APCNF. In quantity terms, highest increaseni®laize (6.31 quintals per hector),
followed by Sesamum (1.3 quintals per hector) anou@dnut (1.28 quintals per hector). On

the other hand, Onion has recorded a decline d@b2quintals per hector, preceded by Paddy
(4.81 quintals per hector).

Table 2.5: Crop yields under APCNF and non-APCNF dting Rabi

Crop Yields under Yields under non-| Differences| Differences
APCNF (quintals/ | APCNF (quintals/| in quintals. | in %
hecto) hecto)

1 2 3 4=2-3 5 = (4/3)*10(
Maize 76.90 70.59 6.31 8.94
Sesamum 5.26 3.96 1.30 32.78
Groundnu 28.1¢ 26.91] 1.2¢ 4.7¢€
Black gram 11.53 11.26 0.28 2.45
Paddy 63.67 68.48 -4.81 -7.02
Onion 173.45 197.90 -24.45 -12.35

Sources: IDSAP Field Survey, 2019-20

Because of the smaller number of CCEs, the yieldsampared with the reported yields by
the farmers, to gain additional insights. The gapMeen yields obtained through CCEs and
the farmers reported yields are presented at TableThe assumption that farmers usually
underreport their yields proved to be correct. BERCNF and non-APCNF farmers’ reported
yields are less than their respective CCE yieldsalmost all crops. The only exception is
Sesamum under APCNF. APCNF farmers have overmgdhte Sesamum yields by 0.91
quintals (14.71%). Though the reported yields ai-A6CNF Maize are higher than the CCE
yields, the gap (0.19%) is negligible. The highgmp between CCE and reported yields are
observed in non-APCNG Black gram (189.71%), folldviy APCNF Black gram (40.87%).
The gaps are higher in non-APCNF crops.
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Table 2.6: Crop wise gap between the CCE and repatl yields during Rabi 2019-20
(Quintal/Hector)

APCNF Non-APCNF
. Gap between Gap . Gap between Ga
Crop Vields Reported C%E and between Vields Reported C%E and betweeanCE
from ; CCE and from ,
CCEs yields reported reported CCEs Yields reported an_d reported
yields yields (%) yields yields (%)

1 2 3 4=2-3 5=(4/3)*10(Q 6 7 8=6-7 9=(8/7)*100
Paddy 63.67 55.33 8.34 15.0f7 68.48 58.09 10.3 17.88
Maize 76.90 76.84 0.06 0.08 70.59 70.73 -0J13 -0.19
Groundnut 28.19 25.08 3.11 12.4p 26.91 22.06 4|85 21.98
Black gram 11.53 8.19 3.35 40.8) 11.26 3.89 7137 189.71
Sesamum 5.26 6.16 -0.91 -14.71 3.96 3.94 0.p2 0}{47
Onion 173.45 172.47 0.98 0.57 197.90 162/28 35.62 21.95

Sources: IDSAP Field Survey, 2019-20

The gap between APCNF and non-APCNF reported yakelshown at Table 2.7. In all crops,
except Paddy, the reported APCNF yields are hitter that of non-APCNF by considerable
margin. The increase is in the range of 2.22 glantaBlack gram to 10.19 quintals in Onion.

The reported APCNF paddy yields are less thandhabn-APCNF by 2.76 quintals. It may

be noted that Paddy yields obtained through CCéts @nfirmed this observation. The huge
gaps obtained in the reported yields between AP@hFnon-APCNF, in case of Black gram
(110.71%) and Sesamum (56.41%) need an explanasanentioned elsewhere in this report

and also in the previous reports, that farmershén dtate cultivate, particularly the rain-fed

crops, with zero investment/ inputs and reap vanyyields. Pulses crops taken after the Paddy

crop is one good illustration. The practice issk aversion strategy. It may also due to lack of
investable funds. The present study results inelitaat by a small additional investment in
the rainfed crops like Black gram and Sesamumi,ifsigntly higher yields can be achieved.

Thus,APCNF can also address the farm practices of zemadstment/ input practices and

the issue of shortage of farm investmenthough the reported yields appeared to be more

reasonable than the yields obtained with (a smallenber of) CCEs, as per the mandate, the

CCE yields are used in the estimates of gross ahckturns, below.
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Table 2.7: Gaps in reported APCNF and non-APCNF yikls during Rabi 2019-20

APCNF in Non-APCNF in

Crog quintals/ hectc | quintals/ hectc Gapin (/he | Gap in ¥

1 2 3 4=2-3 5=(4/3)*10(
Padd» 55.33 58.09 -2.76 -4.75
Maize 76.84 70.73 6.11 8.64
Groundnu 25.08 22.06 3.01 13.66
Black gran 8.19 3.89 4.30 110.71
Seamurr 6.16 3.94 2.22 56.41
Onior 172.47 162.28 10.19 6.28

Sources: IDSAP Field Survey, 2019-20

2.5. Gross Returns

Gross returns of a crop are the value of crop dupd the by-product. Naturally it depends
on crop yield and prices. The gross returns obthimeler APCNF and non-APCNF and the
gap between them, of the sample six crops, are slawable 2.8. The gross returns, under
APCNF, are higher than that of non-APCNF in five ofisix sample crops. The gaps vary
from %1,805 per hector in Black gram3@0,378 per hector in Groundnut. The rates of change
vary from 2% in Black gram and Paddy to 28% in 8esa. It is interesting to note that
though the Paddy yields, under APCNF, are less ththat of non-APCNF, the gross returns
are higher. It implies that APCNF Paddy is fetchingigher/ premium pricesThe gross
returns of APCNF Onion are substantially lower tibhtnon-APCNF Onion. It may be
remembered that the reported APCNF yields are hijtaan that of non-APCNF. On average
the gross returns have increase®8)808 per hector (3%) due to APCNF.

Table 2.8: Gap between gross returns under APCNfan-APCNF during Rabi 2019-20

Grosrs] dR:turn Gross Return qnder Gap in gr'oss Gap in gross
Crop . Non-APCNF in returns in :

APCNF in returns in %

X/hector X/hector
X/hector
1 2 3 4=2-3 5 =(4/3)*100

Groundnut 1,74,272 1,63,895 10,378 6
Sesamum 39,580 30,824 8,766 28
Maize 1,21,044 1,15,948 5,096 4
Paddy 1,19,863 1,17,450 2,413 2
Black gram 76,057 74,252 1,805 2
Onion 1,74,661 2,14,405 -39,744 -19
Weighted average 1,23,423 1,20,115 3,308 3

Sources: IDSAP Field Survey, 2019-20
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2.6. Net Returns

Crop wise net returns are obtained by subtractosg of cultivation (total paid-out costs) of a
crop from the gross returns from the same crop.crap wise net returns under APCNF and
non-APCNF and gap between them in absolute ancepirge terms are presented at Table
2.9. The net returns under APCNF are higher thandhnon-APCNF, in five out of six sample
crops. Only Black gram is an exception. Howeves,ghp is very small Gf1.156 (2%) per ha.
In all five crops the variation is in the rangeé{372 tok21, 131 per hector. The net returns
under APNCF are higher than that of non-APCNF b% 18 Onion to 33% in Sesamum. In
case of Onion, despite possible steep overestimafiaon-APCNF yields, the net returns are
higher under APCNF, due to steep decline in theedjiure on PNPIs. Though the expenditure
on PNPIs and total paid-out costs in Sesamum UIIENF is higher that of non-APCNF, the
crop recorded higher increase of 33% in net retamsng all sample crops, due to higher
yields and possibly because of the better pricesl tHe gross and net returns were estimated
based on the reported yields, the gross and neheetf all sample crops would be substantially
high under APNCF. On average the net returns hageeased byR11,708 hector (17%)
because of APCNF.

Table 2.9: Gap between net returns under APCNFandAPCNF during Rabi 2019-20

Net Returns under| Gap in net
Net Returns under| non-APCNF returns g/ Gap in net
Crog APCNF R/hecto) | (R/hecto) hector return<in %

1 2 3 4 =23 5 = (4/3)*10(
Groundnul 1,18,62. 97,49. 21,13: 22
Maize 79,20t 65,29( 13,91t 21
Onion 1,04,13. 91,93¢ 12,19¢ 13
Paddy 78,45 68,46 9,99¢ 15
Sesamun 21,86: 16,49 5,372 33
Black gram 59,08: 60,23’ -1,15¢ -2
Weighted average 82,11: 70,40: 11,70¢ 17

Sources: IDSAP Field Survey 2019-20
2.7. Conclusions

The results have re-established the efficacy o ARENF/ biological inputs in reducing the
cost of cultivation, without affecting the crop yields; and enhancing the gross and net returns.
Though there are some estimation issues, the dweradls are very positive. Other evidence,
particularly the reported yields, reconfirm the liearestablished positive and progressive
trends/ result of APCNF.
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Chapter 3: Marketing

3.1. Introduction

At the behest of the RySS, marketing is focusddisstudy. This chapter discuss the emerging
changes in the marketing of APCNF products. Thaptdr covers the issues of emerging
market channels for APCNF output, processing andketiag, timing of marketing, place of

marketing, reasons for choosing a particular margethannel, etc.

3.2. Emerging channels of marketing

There is a good consumer demand for chemical foeel famong the urban consumers,
especially, among the rich and middle-class farmRySS is facilitating marketing place for
APCNF at Rythu Bazars, Weekly/ Irregular Bazarsaf®hes) and dedicated shops. The
farmers themselves have developed new market clsasuneh as online marketing, selling to
friends and relatives, urban consumers, factoetes, Table 3.1 has data about the sale of six
sample crops output in different market chann¢ls tlear that APCNF products have more
diverse market channels. It is very encouragingetiggment. The APCNF output of Paddy,
Groundnut and Black gram were sold in three addtichannels compared to non-APCNF.
The bulk of Sesamum output was sold to factoriesctly, which is an additional channel to

three channels, where non-APCNF produces weresalslp during the Rabi season.
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Table 3.1: Crop outputs sold according to differenimarket channels (in quintals)

Padd Maize Groundnu Black gran Sesamut Onior

Market Non- Non- Non- Non- Non- Non-
Channel APCNF APCNF APCNF APCNF APCNF | APCNF APCNF APCNF | APCNF | APCNF APCNF | APCNF
Market yard 5.43 10.89 8.34 11.65 2.70 4.12 0.24 - 0.07 36.73] 42.73 -
Within village 52.76 57.57 43.51 50.11 71.15 77.91 33.60| 94.59 2.11 2.39 26.37 71.93
Outside village 8.42 23.20 32.04 32.80 21.99 17.97 65.94 5.41 1.82 60.89 30.90 -
Contract 0.01 4.77 0.44 1.07 - - - - - - - 28.07
Factories 15.37 - 15.68 3.61 - - 0.01 - 96.00 - - -
Rythu bazaars 0.06 - - - 1.35 - 0.05 - - - - -
Online 17.85 2.81 - - - - - - - - - -
ZBNF outlets 0.07 - - - 1.64 - 0.17 - - - - -
Others 0.02 0.75 - 0.76 1.18 - - - - - - -
Total in % 100.00 100.00 100.00 100.00 100.00 100.00 100.00| 100.00 100.00 100.00 100.00| 100.0q
Total (quintal). | 36,184.59| 9,488.4] 13,593.62| 10,303.99 2,372.64| 1,423.0¢4 19,719.65| 140.6( 7,291.52| 3,686.6¢ 3,625.00 21.20

Sources. IDSAP Field Survey 2019-20
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3.3. Processing

Processing of agriculture output generates additiemployment and fetches higher prices.
Processing, here, include just simple processels asadrying, cleaning, grading, milling,

shelling, packing, etc. It is to note that APCNFfars, albeit in smaller numbers, have started
processing their crop outputs before selling. Gu@@2 sample APCNF farmers, 19 farmers
have reported that they have processed the prdukfoee selling. The same is 4 out of 601
non-APCNF sample. On average, the APCNF farmers peacessed and sold larger quantities
compared to non-APCNF farmers (Table 3.2). Thesebmeaonsidered as anecdotal evidence.

In coming days, the trend is expected to gain thenemtum.

Table 3.2: Number of APCNF and non-APCNF farmers reorted processing of output and
average quantity sold

Average Quantity Processed

Number of farmel andSold (Qtls.
Crop nam APCNF Non-APCNF | APCNF Non-APCNF
Paddy 13 1 54.2( 18.0C
Maize 2 1 34.0( 32.0C
Groundnul 1 11.6(
Black gram 2 21.0(
Sesamun 1 70.0(C
Onion 1 1 45.0( 40.0(
Total 19 4

Sources: IDSAP Field Survey, 2019-20

3.4. Selling practices

Normally farmers sell their crop output immediatalyer the harvest in one lot. The reasons
for this age-old practice, include lack of space $toring, need for cash, loan conditions,
uncertainties about the future prices, etc. Howe&%BCNF farmers are able to withhold at
least a small part of the output to sell at latetedOut of six sample crops, APCNF farmers
have withheld more output, than that of non-APCHdF,second time sale in four crops. The
non-APCNF farmers have withheld more Sesamum ouhaut APCNF farmers, for second
time sale (Table 4.3). Such a practices not neagsgetch, always, higher prices. Perhaps the
gap between the harvesting time and actual tinsalef may have better impact on the prices.

Such data would be collected from next survey odsar
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Table 3.3: Distribution of crop wise output sold inthe 1%t and 29 lots during Rabi

In percentage¢

First Lot Second Lc
Crog APCNF Non-APCNF APCNF Non-APCNF
Padd 94.0¢ 99.7- 5.9¢ 0.2¢
Maize 100.0( 100.0( - -
Groundnu 96.1: 100.0( 3.87 -
Black gran 99.9¢ 100.0( 0.0¢ -
Sesamut 99.8¢ 90.9( 0.1t 9.1(
Onior 75.92 84.1¢t 24.0¢ 15.8¢

Sources: IDSAP Field Survey, 2019-20

3.5. Conclusions

The APCNF farmers are getting new market chanmetell their produces. Relatively more
number of APCNF farmers, albeit in lower numbers,@ocessing their output before selling.
It is an encouraging development. The project pgdints are able to withhold a part of the
crop output to sell at higher prices. These arly @ad baby steps. The trends are expected to

gather momentum in coming seasons.
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Chapter 4: Environmental, Health and Well-being
Benefits

4.1. Introduction

APCNF has been improving the farmers’ perceptiomstds agriculture and the overall well-
being of the farmers. Farmers’ well-being is broaxth. Here, farmers’ perceptions about their

income, health, farming, and happiness have begysad.

This chapter deals with the following three reskaygestions:
i. What are the ecological and environmental improents observed and experienced in
the fields due to the APCNF interventions?
il. What are the impacts of the APCNF on the hest#ttius of the farmers’ families?
iii. What are the improvements observed in farmessll-being due to APCNF?

The data from household schedule for APCNF farnseused of the analysis in this chapter

4.2. Improvements in soil quality

About 94 percent of APCNF farmers in the state hpreeived that the quality of the soils in
their fields have improved. It is interesting tatedhat in five districts, 100% farmers have
reported and experienced improvement in their gadlity (Figure 4.1). Out of total 13
districts, in 10 districts, higher than the staterage percentage of farmers, have reported an
improvement in the soil quality. It is an encourgpidevelopment. The qualitative and
environmental benefits of APCNF are being widelperxenced.

19



Figure 4.1: District wise percentageAPCNF farmers reported improvement of soil
quality
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Sources: IDSAP Field Survey, 2019-20

Further, APCNF farmers were asked about their experience with respect to a few soil quality
improvement indicators, such as softening of soils, presence of earthworms, green cover in
their fields. District wise farmers responses are shown at Table 4.1. Out of total APCNF
farmers, who have experienced and reported an improvement in their soils, 37.43% have
informed that soil softening was major benefit; 32.2% have stated that presence of earthworms
as the major benefit and 30.37% have expressed that improvement in greenery as the first
benefit. Needless to say, each farmer might have experienced multiple benefits in different
orders of importance. Among the farmers, who experienced soil improvements, across the
districts, 33.17% to 50% farmers have described that the softening of soil is their first or major
benefit; 14.39% to 48.89% have testified that increase in earthworms is their top benefit; and

1.11% to 35.61% have stated that increase in the greenery as the major benefit.

Table 4.1: District wise percentage of APCNF farmes response to soil improvement
indicators during Rabi 2019-20

District Soil Presence of Increased
softened more green
earthworm | covel
Anantapuramt 42.4 23.2¢ 34.2¢
Chittool 50.0( 48.8¢ 1.11
East Godava 38.9¢ 29.2: 31.8:
Guntul 36.1¢ 36.7¢ 27.11
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Krishne 33.1% 34.1¢ 32.67
Kurnool 34.9i 31.0¢ 33.9¢
Prakasar 37.1( 33.0¢ 29.8¢
PSR Nellor 37.31 36.3¢ 26.2¢
Srikakulan 37.8] 36.32 25.8
Visakhapatnai 33.3¢ 32.9¢ 33.72
Vizianagarar 36.31 31.5¢ 32.1¢
West Godava 33.6¢ 34.2] 32.11
YSR Kadap 50.0( 14.3¢ 35.61
Andhra Pradesh 37.43 32.20 30.37

Sources: IDSAP Field Survey, 2019-20

4.3. Higher and resilient crop yields and quality outpus

The above discussed soil improvements are notthestfarmers’ perceptions, they have
manifested into higher and resilient crop yieldd gnality crop outputs. As discussed in the
previous chapter, despite complete withdrawal ef ¢htical agri-chemicals, under APCNF,
the estimated yields are higher than that of noi GNP in four out of six sample crops. As per
the reported yields, the APCNF vyields are highanthon-APCNF yields in five out of six
sample crops by notable margins. The APCNF farimave stated that their crops are resilient
to weather anomalies, such as heavy rains, stramgywmoisture stress, etc. They said, further,
the stems of the plants are stronger and graindeaeier than that of non-APCNF. In total
42.99% APCNF farmers stated that the APCNF cropsrare resilient, vis-a-vis non-APCNF
crops, to the weather anomalies such as heavy, taitimely rains, water-logging, dry spells,
moisture stress, etc. About 63% of the farmerhestate level, have stated that APCNF grains
are heavier and about 43% have declared that ARZdEFS’ stems are strong. However, there
are wide variations across the districts. The nurobarmers testified higher crops’ resilience
varies from 4.44%n Chittoor to 86.21% in Visakhapatnam; the percentage of farmers who
declared heavier grains varies from 11.11% in Asuamu to 100% in Chittoor; and who
described stronger stems, varies from 5.19% in YX&Rapa to 95.56% in Chittoor (Figure

4.2). The issues of crop output quality are disedss the next section and next chapter.
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Figure 4.2: District wise percentage of APCNF farmees affirming crops’ resilience and
quality outputs
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4.4. Health outcomes

Some of the dreaded consequences of the use izéerand pesticide in the country are
disastrous health risks to the farmers and conta®ihfood to the consumers, which leads to
several health issues among the general public.oDtiee expected benefits of the APCNF is
elimination of health risks associated with the oktertilizers and pesticides. There are clear
and positive indicators for accomplishment of gogl. One of the principal objectives of the
APCNF is to spread the awareness about the beméfitee chemical free food among the
farmers and encourage them to consume the APCNF: fos heartening to learn that 92.03
percent of sample households are consuming the APIGbd. The same varies from 36.11
percent in Nellore district to 100 percent in figistricts (Table 42). It may be noted that
consumption of APCNF food not only depends on tivaraness, taste, and interest of the
farmers; but also, on the type of crops cultivated, traditions and cultures. It is possible that some

of farmers, who are not consuming the APCNF foody mot be cultivating the food crops or
food crops of their choice food. It is reassurihgtt81.48% off APCNF farmers have stated
that their families’ health status has increased due to APCNF; the same varies from 22.22% in
PSR Nellore to 100% in VizianagaraMore encouraging trend is that 89.11 percent sample
farmers have experienced a reduction in their outymocket expenditure on the health due
to APCNF; the same varies from 58.33% in PSR Nellore to 100%ast Godavari.

Table 4.2: District wise percentage of APCNF farmes responses with respect to health-
related indicators during Rabi 2019-20

Consuming | Improvement Reduction in out-

APCNF in family of-pocket exp.
District food health stat. | On healtl
Anantapuramt 96.8: 79.37 85.7]
Chittool 80.0(¢ 91.11 95.5¢
East Godava 100.0( 98.41 100.0(
Guntul 100.0( 96.92 87.6¢
YSR Kadap 98.7( 59.7¢ 87.01]
Krishne 78.81 98.5¢ 98.5¢
Kurnool 100.0( 99.17 97.3i
PSR Nellor 36.117 22.2: 58.3:
Prakasar 74.4 76.6( 78.72
Srikakulan 92.5( 33.7¢ 72.5(
Visakhapatnal 100.0( 95.4( 98.8¢
Vizianagarar 100.0( 100.0( 98.72
West Godava 95.3¢ 75.3¢ 76.92
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Andhra Pradesh 92.03 81.48 89.11
Most desirabl 100.0(¢ 100.0( 100.0(
Least desirab 36.11 22.2: 58.3¢

Sources: IDSAP Field Survey, 2019-20

4.5. Well-being

By addressing the major farming issues such astabdity, health hazards, risks, tensions,
etc, the APCNF programme is changing the farmerddok towards agriculture. Farmers are
liking the food they are eating and liking the famgy which is chemical free. As discussed in
the previous section and previous reports, thentirz position has improved due to APCNF.
As discussed in the previous chapter, the APCNiRdes are freed from their dependence on
the exploitative agri-chemical market completelyl amfair credit markets, at least partially.

These developments, naturally, reduce the farmefeged pressures and improves the family

happiness.

It is encouraging that 83.09% of APCNF familiedfithat APCNF food is tastier. The same
varies from 22.22% in PSR Nellore to 100% in Cluittdt is heartening that 100% APCNF
farmers, in eight out 13 districts, would like tontinue the APCNF farming. In fact, at the
state level, 98.83% farmers like to continue thienfag. Nearly 72% farmers, in the state, have
stated an improvement their financial positionse Same varies from 26.58% in Srikakulam
to 97.44% in Vizianagaram. In total, 78.23% sanipteners have indicated an improvement

in their family happiness. The same varies from22% in PSR Nellore to 100% in

Vizianagaram (Table 4.3).

Table 4.3: District wise percentage of APCNF farmes reported improvement in family
financial and happiness conditions

District APCNF Like to continue | Improvement in | Improvement
food is APCNF farming | Family Financial | in family
tastier position happiness

Anantapuramu 98.4 98.36 60.00 73.02

Chittoor 100.00 95.56 28.89 95.56

East Godavari 79.3 100.00 95.00 98.41

Guntur 90.77 100.00 78.46 86.15

Krishna 97.14 100.00 91.55 95.77

Kurnool 88.50 100.00 91.23 87.72

Prakasam 42.5 100.00 59.57 74.47
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PSR Nellore 22.22 100.00 33.33 22.22
Srikakulam 97.47 96.20 26.58 31.25
Visakhapatnam 56.3P 100.00 94.19 96.55
Vizianagaram 97.44 96.15 97.44 100.00
West Godavari 90.7Y7 98.44 61.54 96.92
YSR Kadapa 84.21 100.00 63.64 37.66
Andhra Pradesh 83.09 98.83 71.69 78.23

Sources: IDSAP Field Survey, 2019-20

4.6. Conclusions

At the state level, APCNF is appeared to be deegend widening its impact on improvement
of soil quality, crops resilience, output qualifgmily health and well-being. The wider

variations across the districts in some indicat@sd attention from the project.
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Chapter 5: Challenges and Policy Options

5.1. Introduction

It is important to identify the challenges and addr them for rapid expansion and
sustainability of the project. In this context evey has elicited the farmers, in the household
schedule, to report their difficulties in adaptihg APCNF. The survey has also collected the
gualitative information through strategic interveewWSIs) with District Project Managers
(DPMs), and Focus Group Discussions (FGDs) wittptiveary stakeholders and key resource
persons. All the inputs received from householdsvey, FGDs and Sis with respect to
challenges and policy implications are summarizeldw.

5.2. Challenges

The major challenges reported and identified are:

1. Low and fluctuating yields in some crops. In alimds of previous surveys and research
reports, it is noticed that the APCNF vyields of tthoee crops, in each survey, are lower
than that of non-APCNF. Further, they fluctuaterirgear to year and season to season.
For example, the APCNF Paddy yields have been stamily lower than the non-
APCNF yield during last year Kharif and Rabi seasdmut it was higher during this year
Kharif, and lower in this Rabi.

2. Not able to get the premium prices for APCNF preduc

3. Non-availability of some raw materials for the paegtion of the biological inputs

4. Lack of adequate skills and confidence to prepaee hiological inputs, especially

Kashayams and Asthrams.

These issues are elaborated below and policy agpaoandiscussed in the next section.

The challenges such as marketing, scarcity of B@sj and non-availability of raw materials
are commonly reported in all previous reports. Taeking of the problems also almost
remained the same during the last two years. Miaudkét a widely felt challenge followed by
the scarcity of Desi cows, difficulties in procugiand/ or preparation of the biological inputs
and lack of knowledge and confidence for prepanatid biological inputs, especially
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Kashayams and Asthrams in the state as a wholde(tab). While marketing is a serious
problem in Srikakulam, Visakhapatnam, Guntur, aadtEsodavari districiscarcity of Desi

cow is a severe problem in PSR Nellore, Chittoar ldarnool. Except marketing, there are no
systematic patterns across the districts, in césether challenges. It implies that these
challenges are local specific. These are teethinglems, and would get resolved over the

period.

Table 5.1: District wise percentage of farmers expenced various challenges in adopting

APCNF

Difficulty in Lack of

Scarcity of procuring adequate

Districts Marketin¢ | local cow inputs | knowledge
Anantapurami 88.8¢ 33.3¢ 22.2: 5.5¢€
Chittool 0.0C 100.0( 0.0C 0.0C
East Godava 92.31] 53.8¢ 46.1°F 23.0¢
Guntul 96.0( 32.0(C 40.0¢ 24.0(
Krishne 86.8¢ 81.5¢ 21.0¢ 18.4.
Kurnool 56.4f 98.3¢ 56.4¢ 43.5¢
Prakasat 91.6% 66.6' 16.6 25.0(
PSR Nellor 63.6¢ 100.0( 54.5¢ 63.6¢
Srikakulan 100.0( 6.7¢ 2.7C 0.0C
Visakhapatnal 100.0( 22.4] 67.2¢ 0.0C
Vizianagarar 0.0C 0.0C 100.0( 0.0C
West Godava 87.1¢ 71.7¢ 7.6¢ 7.6¢
YSR Kadap 67.7¢ 17.7¢ 30.6¢ 17.7¢
Andhra Prades 75.5¢ 51.0¢ 29.4¢ 14.8¢

Sources: IDSAP Field Survey, 2019-20

Table 5.2 gives farmers categories wise numberaofpde farmers, who have reported or
experienced various challenges in adopting APCNRrketing is the major challenge
experienced by all categories of the farmers, vo#ld by shortage of Desi cows and
procurement of inputs, including the raw materfaisthe preparation of biological inputs.
Apart from scarcity of labour and family labouranky 15% farmers said that they do not have
adequate knowledge and skills to prepare variooi®dical inputs, especially the Kashayams
and Asthrams. There are some broad patterns ireipmnses across the farmers’ categories.
For example., while relatively a greater numbelaafiless and marginal farmers experienced
challenges in marketing, a greater number of ddmeners experienced the shortage of hired

labour and family labour (Table 5.2).
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Table 5.2: Farmer category wise percentage of farmg reported various challenges in
adopting APCNF

Challenge Landles Margina Smal Other: All
Marketing 88.2¢ 76.9¢ 73.7: 72.0¢ 75.5¢
Scarcity of local cow 41.1¢ 54.3¢ 44.87 57.3¢ 51.0¢
Procurement of inputs 47.0¢ 20.7¢ 33.97 42 .65 29.4¢
Lack of adequate knowledge 11.7¢ 11.52 14.7¢ 26.47 14.8¢

Sources: IDSAP Field Survey, 2019-20

5.3. Policy Options

5.3.1.Improvement of crop yields

Low and fluctuations in some crops is a seriousdsfySS has initiated, on a large scale, the
pre-monsoon dry sowing (PMDS) to boost the soilliguand productivity. This measure is
expected to increase and stabilizing the crop mibdty in coming days. Other natural
farming methods such as tree-based farming and®®yst Root Intensifications (SRI) may
also be implemented at the appropriate places pfoeess of introducing the medicinal and
cosmetic plants may be encouraged.

5.3.2.Marketing

RySS may initiate the following measures:

a. RySS may facilitate the procurement of APCNF praslufor the Public
Distribution System (PDS), School Mid-day Meals,ganwadi programs, etc.

b. RySS may rope in the Girijana Cooperative Corpora(GCC) in the marketing
of the APCNF products, in the Tribal areas.

c. RySS may establish the marketing link between agjsrand farmers. The SHG
institutions may also be roped in for simple pratian of agri-products/ food
processing such as cleaning, grading, grindingeeling, shelling, packing, etc.

d. As and when the medicinal plants and cosmeticaélatants are introduced in
the farming systems; simultaneously, their procgsand marketing interventions

have to be initiated.
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5.3.3.Non-availability of Raw Materials for Biological Inputs
a. RySS may introduce the required forest specigsdrctopping systems; and may
also facilitate the growing of the required speanethe village common lands and
homesteads.
b. The project may consider to strengthen the biokdgiputs shops in the villages,

which are facing an acute shortage; and challemggieparing their own inputs.

5.3.4.Strengthening of Extension and Awareness
a. Self-learning literatures, along with case studsesh as booklets, pamphlets, etc,
may be printed and distributed extensively anduesdly.
b. All the television channels in the state may beoeraged and facilitated, under
corporate social responsibility, to cover APCNFgreom, food quality, health
Issues, etc.
5.3.5.Strengthening the Institutions and Influencing theGovernance
a. There is a need for a close coordination of albaepents and institutions, dealing
with the farmers and farming, such as agricultuueal development, animal
husbandry, forestry, civil supplies, Rythu Bhargsmdras, Gram Sachivalayas,
etc. Such integration enables the RySS/ field stafhare their resources and
responsibilities for the productive/ fruitful engagent with the farmers and for

the rapid expansion of the program/ project.

b. Internal evaluations, inter-district evaluation llye DPM staff for mutual
learning, which is in practice now, may be inst@oalized. Such visits could be
instrumental to appreciate the good work done byBRNd their colleagues.
Third party evaluations by organisations like IDftssemination of successful
innovations would enthuse the DPMs and their stafinplementing APCNF
programme effectively. Visits of popular personesitto the innovative works
done by DPMs and their staff and adoption APCNpégple’s representatives at
different levels will further boost the morale bEtDPMs and their staff.

c. The conduct of crop cutting experiments by Direaterof Economics and
Statistics and estimating area under APCNF andgaitlan of this information in
their documents do further enthuse the DPMs andt tield staff in the
implementation of APCNF.
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